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Abstract 

Sustainability is a ubiquitous concept to define as its character is pluridimensional. There is an 

exigency to address sustainability in the three dimensions of environment, economy, and society 

within a resource-demanding sector such as the restaurant industry. With the entrance of the 

emergent, cloud kitchen, there is a demonstration of how technological innovation may present 

opportunities and challenges to a more traditional, established restaurant industry. A gap in 

studies probing the sustainability practices of cloud kitchens gives rise to this investigative 

inquiry.  

The overarching aim of this study is to investigate whether the practices and business models of 

the cloud kitchen concept contribute to more sustainable restaurant industry. This study intends 

to answer if cloud kitchens are contributing to sustainability in the restaurant sector, further 

investigating which aspects of the business models of the cloud kitchen concept indicate 

sustainability. Additionally, there is an exploration of the different business models of the cloud 

kitchen concept that compares sustainability factors across each of its business models. 

The theories of the triple bottom line, circular economy, and the SDGs are used to illuminate 

these phenomena. The research uses combined methods that involve content analysis and an 

interview study. 

Four sustainability factors were identified and analyzed where it was found that cloud kitchens 

can contribute positively toward a more sustainable restaurant industry. However, the different 

business models that cloud kitchens run have distinct effects on each of the four factors which 

means that some business models can be more sustainable than others. Environmentally, cloud 

kitchens are taking initiatives toward climate action. Socially, human capital and well-being 

have the potential to be advanced through the cloud kitchen concept. Economically, it is 

plausible that cloud kitchens promote prosperity through increasing yields and profit margins. 
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Practices, Technology. 
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Sammanfattning 

Hållbarhet är ett alltför omfattande begrepp att definiera eftersom dess karaktär är 

mångdimensionell. Inom en resurskrävande sektor som restaurangbranschen finns det ett behov 

av att ta itu med hållbarhet i de tre dimensionerna miljö, ekonomi och samhälle. Ingången till 

det framväxande konceptet molnkök visar hur teknisk innovation kan erbjuda möjligheter och 

utmaningar i en mer traditionell och etablerad restaurangbransch. Det finns ett gap i studier som 

undersöker hållbarhetsmetoderna i molnkök vilket ger upphov till denna studie. 

Det övergripande syftet med denna studie är att undersöka om metoderna och affärsmodellerna 

för molnkökskonceptet bidrar till en mer hållbar restaurangbransch. Denna studie avser att svara 

på om molnkök bidrar till hållbarhet inom restaurangsektorn, och även undersöka vilka aspekter 

av affärsmodellerna för molnkökskonceptet som tyder på hållbarhet. Dessutom finns det en 

utforskning av de olika affärsmodellerna för molnkökskonceptet som jämför hållbarhetsfaktorer 

mellan var och en av dess affärsmodeller. 

Teorierna om den tredubbla bottenlinjen, cirkulär ekonomi och SDG (FN:s hållbarhetsmål) 

används för att belysa dessa fenomen. Forskningen använder sig av kombinerade metoder som 

innehåller en intervjustudie och en innehållsanalys. 

Fyra hållbarhetsfaktorer identifierades och analyserades där man fann att molnkök kan bidra 

positivt till en mer hållbar restaurangbransch. De olika affärsmodellerna som molnkök använder 

har dock olika effekter på var och en av de fyra faktorerna vilket gör att vissa affärsmodeller kan 

vara mer hållbara än andra. Miljömässigt tar molnkök initiativ mot klimatåtgärder. Socialt sett 

har humankapital och välbefinnande potential att föras fram genom molnkökskonceptet. 

Ekonomiskt är det troligt att molnkök främjar välstånd genom att öka avkastningen och 

vinstmarginalerna. 

 

Nyckelord 

Hållbarhet, Molnkök, Digitalisering, Affärsmodell, Restaurangindustrin, Hållbara metoder, 

Teknik.  
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1. Introduction 

This chapter begins with background information followed by a formulation of the problem. 

Then, the aim of this study is addressed, leading to a primary research question and secondary 

research question. Finally, the study’s delimitations are defined. 

1.1 Background 

The concept of sustainability has sparked continual debate on how it is defined collectively 

(Ahi & Searcy, 2014; Chang et al, 2017). While there is not a singular, universal consensus on 

this buzzword, sustainability has penetrated every discipline endeavored by mankind (Higgins-

Desbiolles et al, 2019). The ubiquity of this complex concept has many variations, which are 

contingent on the scale, context, and ideology, with arguments towards pragmatism (Vos, 

2007), ascending from internal actions that are characteristic of human-environmental systems 

(Bodini, 2011).  

In 1987, a publication known as the “Brundtland Report'' by the United Nation - supported 

World Commission on Environment and Development (WCED) described sustainable 

development, used interchangeably with sustainability, as “meeting the needs of the present 

without compromising the ability of future generations to meet their own needs'' (Mebratu, 

1998, 505) - a definition highlighting “intergenerational equity” (Gonzalez et al, 1997). Three 

decades later, this definition proceeds to reign as a popularly-cited description among a 

hundred definitions of sustainability in existence (Eizaguirre et al, 2019). This study’s 

perspective on the concept is tied to what the Brundtland Report has expressed 

An industry that is said to face challenges in sustainable development is the restaurant industry 

(Welter, 2012). Sustainability is one of the foremost trends in this resource-intensive sector 

(Yoon et al, 2020), where considerable waste generation (Pirani & Arafat, 2014), energy use 

(Mebratu, 1998), and carbon footprint escalation (Filimonau et al, 2017) persists amidst global 

eco-efficiency undertaking.  

In the present state of the restaurant industry, business owners have begun to acknowledge the 

burden they carry to mitigate the environmental issues correlated with their business operations 

(Filimonau et al, 2017). Having the increased pressure of being environmentally responsible, 

restaurant owners are analyzing their current strategies, where some are turning to digital 

solutions to facilitate more sustainable practices (Vo-Thanh et al, 2022). 

In pursuit of meeting a sustainable agenda, there have been studies in the restaurant sector that 

have exhibited the use of modern and state-of-the-art, digital solutions. Digitalization has been 

deemed as paving the way in being one of the most promising transformations in the field of 

sustainability (Goveau et al, 2018). The challenges of sustainable development have been 

argued to be better faced with the evolution of digital tools where modern technologies such as 

AI, big data, and machine-learning methods have contributed to meeting the UN’s sustainable 

development goals (SDGs) (Mondejar et al, 2021).  
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An emergent and disruptive digital innovation known as the cloud kitchen (synonymous with 

virtual kitchen, dark kitchen, and ghost kitchen (Shapiro, 2022)) is examined in its connection 

to sustainability. The concept of a shared cooking space (shared kitchen) has been around for 

many decades. A majority of those were commercial kitchens that prepared food for catering 

purposes or were centralized kitchens that cooked and packaged meals in bulk and then sent 

them off to smaller kitchens to do the final touches and provide service to the customers. This 

type of kitchen was mostly used by businesses in the commercial catering space or international 

restaurant chains to prepare key recipes and ingredients and then send them off to their 

customer-facing branches. The model mostly focused on cooking and preparing one brand 

(cuisine) of food exclusively. They were expensive to set up and run and were only used by 

businesses that had the capacity for a high number of sales to make this concept commercially 

feasible (Chavan, 2020). 

There are several models in the cloud kitchen concept that will be addressed in this paper. 

Within these models, each individual stage involves discrete sustainability challenges. These 

stages consist of: (1) the use of kitchen space, (2) the packaging, (3) the delivery model, and 

(4) the use of data (Pratty, 2021). 

Though there are studies on how technology adoption has impacted the restaurant industry, 

cloud kitchens have not been thoroughly investigated as to whether their practices advance 

sustainability in the food and beverage space. With sustainability’s multi-dimensionality and 

intricacy (Bodini, 2011), it is no easy feat to determine the full extent of sustainability in the 

cloud kitchen concept. Major environmental repercussions inflicted by global food systems 

include greenhouse gas emissions, water, and energy use, and food waste calls for further 

exploration in the practices of cloud kitchens, as to whether they help or harm the environment, 

society, and economy.   

From the vantage point of literature on sustainability in the cloud kitchen concept, there is a 

clear gap in this area with most of the literature focusing on the restaurant industry as a whole 

and very limited academic resources focusing on the cloud kitchen concept and its various 

business model contributions to sustainability in the industry. There are studies on 

sustainability within the restaurant sector, however, there is not a sufficient number of 

convincing arguments surrounding this exact topic of research which leaves room for inquiry, 

elucidation, and greater investigation. 

In this study, the researchers explore how cloud kitchens emerged as a new concept in response 

to a new demand channel created by the internet-ordering revolution and whether cloud 

kitchens could contribute to solving the sustainability dilemma in the restaurant industry. There 

is an analysis of the different business models in which the cloud kitchens operate, with 

comparisons made from a sustainability point of view. 

1.2 Problem Formulation  

By taking a closer look into the relationship between the restaurant industry and sustainability, 

it is apparent that sustainability is one of the most prominent trends in this resource-intensive 

industry (Yoon et al, 2020). Restaurant owners have begun to realize the role they play in the 

mitigation of environmental impact related to their business operations (Filimonau et al, 2017). 

In other words, making the industry “sustainable”. 
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In the last couple of decades, digitalization started to take the industry by storm with 

innovations focused on increasing yields and profit margins. On the other hand, digitalization 

has been recognized as being one of the most promising transformations in the field of 

sustainability (Gouvea et al, 2018). Cloud kitchens emerged as an innovative “digital” concept 

to fill the gap between the traditional kitchen supply capacity and the booming increase in 

demand created through the newly emergent and continuously growing online ordering 

channels. However, there are not enough studies regarding sustainability in this new concept, 

and the fact that there are multiple business models with different characteristics operating 

under the umbrella of the cloud kitchen concept makes this an intriguing space to explore. 

There is a formulation of this study’s problem around the argument of whether cloud kitchens 

are contributing positively or negatively to solving the dilemma of a “more sustainable 

restaurant industry”. 

1.3 Aim and research questions 

The overarching aim of this study is to explore and advance the understanding of how the 

practices and business models of the cloud kitchen concept could contribute to more 

sustainable restaurant industry. The primary research question is stated below, with a secondary 

and supporting research question to accentuate the importance of studying sustainability in this 

space. The aim of this study is met by answering the following research questions: 

RQ1: Are cloud kitchen practices contributing to sustainability within the restaurant industry? 

RQ2: In what ways are the business models of the cloud kitchen concept sustainable? 

1.4 Limitations and Delimitations  

The aspects of sustainability to address, as it concerns the restaurant industry, will involve an 

investigation into environmental, social, and economic practices. Environmentally, this study 

assesses the impact of the restaurant industry and how it affects the environment (i.e., 

contributes to climate change). Economically, the concepts of circular economy and the sharing 

economy are addressed. The social character of sustainability will focus on human rights and 

well-being. 

In selecting a critical term such as sustainability in this research, this does not reduce the 

relevance of other definitions or frameworks. While there are many sustainability concerns 

across the three dimensions, not every concern will be addressed. Within the research 

methodology, the case study involves a comparison of the cloud kitchen companies named 

Kitopi and Swiggy. The interviews conducted involve sustainability and circular economy 

experts within Europe. Due to the infancy of the cloud kitchen concept, a majority of the cloud 

kitchen businesses that were approached for interviews bypassed a formal interview, however, 

were keen on referring the researchers to published, non-academic media that they participated 

in. 

The scope of the problem addresses the cloud kitchen concept on a more global scale, with a 

geographical scope focused on the cloud kitchens based in Dubai and Bangalore. The 

applicability of the results may differ depending on the precise cloud kitchen business model, 

as a study on only two of the six business models was conducted. Even so, the researchers 
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believe these two business models in focus can provide insights that are transferable and 

extendable to further the knowledge and understanding of sustainability in their respective 

operations and practices. 

1.5 Outline of thesis 

This is the layout of the report as presented with a concise overview of each chapter (Table 1). 

 

Table 1: Thesis Disposition. (Own work). 

Chapter 1. 

Introduction 

Background information is provided, followed by the problem 

formulation. Then, the purpose of this study is addressed, leading to 

the primary and secondary research questions. Delimitations are 

defined.  

Chapter 2. 

Literature Review 

A review of the literature is performed. It includes common themes, 

debates, and gaps in the literature linked with this area of research. It 

is concluded with a theoretical synthesis of the chosen frameworks.  

Chapter 3. 

Methodology 

A description of the methodology and the reasoning behind the 

selection of methods is detailed. Research settings, design, approach, 

and process are noted. The case study is presented, followed by the 

data collection and data analysis model. Finally, the research quality 

and research ethics are discussed.  

Chapter 4. Data and 

Empirical Findings 

Findings in the data collection are derived from interviews and the 

content analysis through the case study. 

Chapter 5. Analysis 

and Discussion 

There is a combination of analysis and discussion based on empirical 

research from interviews and the case study. With the analysis of the 

results, a connection is identified between the literature and theories. 

Chapter 6. 

Conclusion and 

Contribution 

This final chapter sums up the findings, loops back to address the 

research questions and overarching aim and proposes continued 

studies.  

  



 5 

 

2. Literature review 

In this study, the chief aim is to explore and advance the understanding of how the practices of 

the cloud kitchen could contribute to a more sustainable restaurant industry. An exploration of 

the ongoing sustainability practices in the dynamic restaurant industry is carried out while 

diving deeply into the cloud kitchen concept and probing its multiple models for indications of 

sustainable operations. The knowledge to be provided through this study is intended to enhance 

visibility into a fairly new, digital innovation within the restaurant industry, in both scholastic 

and practical contributions. 

The definition of sustainability, as it pertains to this study, is reinforced throughout the search 

for relevant articles. The corporate and environmental sustainability research is highlighted 

prior to speaking about the triple bottom line concept. From there, a breakdown of the United 

Nations’ SDGs is detailed to convey the sustainability relation. Then, the contribution of 

digitalization is discussed, followed by the contribution of cloud kitchens. A review of 

literature is conducted regarding the triple bottom line, the SDGs, and the circular 

economy.  There exists a multitude of distinct ways in the pursuit of understanding 

sustainability, but these well-known frameworks - the triple bottom line, circular economy, and 

the sustainable development goals - are chosen to circle these phenomena. 

2.1 Sustainability: economic (corporate), environmental, social  

There are three perspectives of sustainability that are central to this study that takes on 

economic, environmental, and social characters. Of biological and ecological origin, the 

concept of sustainability was used to express the rates at which “renewable resources could be 

extracted or impaired by pollution without threatening the intrinsic integrity of ecosystems” 

(Vos, 2007, 335). From the Brundtland Report’s far-reaching definition of sustainability, 

research shows its utility in a variety of contexts where there is an equilibrium and negotiation 

of priorities that are social, economic, and environmental (Cocklin & Moon, 2020). Any 

attempt to define the idea of sustainability acknowledges that there are challenges in uniting 

the facets of the economy, society, and environment, without minimizing or concluding one as 

less pertinent (Eizaguirre et al, 2019). 

In the global and growing restaurant sector, sustainability is at the forefront of business 

operations, engaging ceaseless research and ongoing debate on best practices in governance 

and policy (Ahi & Searcy, 2015). Research shows an agreement on the gravity of monitoring 

sustainability in every arena on an economic, social, and environmental basis, where “no 

human activity and its adverse effects can be classified as an isolated crisis (Wellton & 

Lainpelto, 2021). With the restaurant industry considered the largest consumer of energy and 

water, and a leading producer of waste (Hui et al, 2010) and by-products (Tehrani et al, 2020), 

strategies for eco-operations must be accounted for to drive significant, pragmatic impact in 

sustainability within the restaurant industry.  

Sustainability is vital to address within the restaurant industry where food systems impose a 

third of anthropogenic greenhouse gas emissions (GHG) on a global scale (Crippa et al, 2021). 

In targeting a low carbon agenda, it is imperative to scrutinize the present and future sustainable 

practices in one’s kitchen (Sathaye et al, 2007). With the traditional setting of a dine-in-only 

restaurant, restaurant owners may be inclined to revamp their establishment’s business model 

to involve approaches that diminish costs, while striving to be more environmentally conscious. 

Through sustainable operations including efficient usage of water and energy, integration of 
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locally-sourced or seasonal food, the acquisition of Fair-Trade items, and eco-friendly 

packaging (Kim & Hall, 2020), restaurant owners have been taking steps to reduce their carbon 

footprint (Raab et al, 2018). Studying sustainability in this industry relates to impacting the 

earth as minimally as possible through responsible food consumption (Cantele & Cassia, 2020). 

Creating strategies for efficient food preparation and reduction of food waste can aid in 

minimizing such negative effects (Principato et al, 2018). 

Literature in the economic dimension highlights corporate sustainability, where the pursuit of 

corporate activities requires an undertaking of internal development procedures, competencies, 

and resource liaisons to treat all stakeholders ethically (Barbosa et al, 2019). In conserving 

resources, protecting the environment, and refining living conditions for those inside and 

outside organizations, corporations are working on the three pillars of sustainable goals (Jang 

et al, 2016).  One argument state that “corporate sustainability cannot exist in the absence of 

equity in the distributional process and a consideration of distributional impact in corporate 

activities” (Aras & Crowther, 2009). A study by Smith and Sharicz (2011) argues that corporate 

sustainability is largely concentrated on the economic bottom line, often neglecting the social 

and environmental lines unless for the sake of a firm’s reputation. 

In environmental sustainability, there is evident development in studies on food sustainability 

and food waste reduction, as food waste is linked to greenhouse gas emissions (Kim & Hall, 

2020). A combination of technology, legislation, restaurant owners’ buy-in on eco-operations, 

and stakeholder engagement all play a role in sustainable development within this sector (Kim 

& Hall, 2020). 

While there are numerous environmental concerns associated with food production, there will 

be a focus on food waste reduction in this dimension. This study turns to the Food and 

Agriculture Organization (FAO) of the United Nations’ definition of food waste which is 

described as “edible products for human consumption” that is depleted in food service chains 

(Martin-Rios et al, 2018), though other definitions subsist. In addition to its description, the 

Environmental Protection Agency (EPA) goes further to address what constitutes food waste, 

detailing it as “plate waste, marred food, inedible rinds and peels delivered to feed animals, 

used for composting, sent to landfills or combustion facilities for recovery of energy” (2018). 

Research has pointed out the distinction of food loss from food waste, where the FAO High-

Level Panel of Experts (HLPE) defines food loss as “a decrease, across all phases of the food 

chain prior to the level of the consumer, in bulk, of food that at the beginning was meant for 

human consumption, irrespective of the cause” (HLPE, 2014, 11).  

According to 2013’s Waste Resources Action Plan (WRAP), known as one of the high 

consumers of resources, the restaurant industry incurs substantial food waste, particularly 

during the following phases: 45% at production, 21% when in expiration, and 34% as 

scraps/leftovers (Principiato et al, 2018), where on average, a restaurant generates 11,340 to 

34,000 tons of waste in a year (Tehrani et al, 2020). A study in Sweden reported that restaurants 

bring about 10% of total food waste in the country which comes to 99,000 tons of annual food 

waste (Drewitt, 2013). 

In the social dimension, sustainability involves a concern for a large ambit of issues that can 

be very basic to complex (Vallance et al, 2011). Social sustainability involves the promotion 

of well-being, fairness in human rights and labor laws, and the themes of security, health, 

education, housing, and population (Hutchins & Sutherland, 2008). In the study carried out by 

Hutchins and Sutherland (2008), there is a proposal of social indicators that address social and 
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human needs and are suggested for businesses to operationalize: labor equity, safety, 

healthcare, and philanthropy. 

Studies on concerns in social sustainability in the restaurant industry have so far been engrossed 

in low status and wages, unpredictable working conditions, considerable staff turnover rates, 

and employee exploitation (Wellton & Lainpelto, 2020). With a close linkage to the restaurant 

industry, the online food delivery sector has been investigated for concerns surrounding poor 

working conditions as employees have a high volume of work with standardized processes, 

minimal training, and take personal risks for their safety (Li et al, 2020). 

2.2 The connection of sustainability to the SDGs 

With 17 goals, 169 targets atop 5 pillars, containing 232 indicators, the United Nations 

Sustainable Development Goals (SDGs) (Figure 1) are an extension of the groundwork laid 

out by the Millennium Development Goals (MDGs) in the era dating 2000 to 2015 (Sachs, 

2012; Allen et al, 2018). In differentiating between the MDGs and the SDGs, the MDGs place 

an emphasis on human development, expressly on the poverty crisis, whereas the SDGs take 

on a more holistic approach through the implementation of the triple bottom line (Scheyvens 

et al, 2016). The economic, environmental, and social pillars of sustainable development 

involve targets that are dually global and ambitious, leaning on the guidance of national 

governments to carry out policy-making and strategic planning (Paoli & Addeo, 2019). The 

hope of fulfilling the SDGs is not solely for countries that are classified as developing but 

applies universally (Schevyens et al, 2016). 

 

 

Figure 1: The UN’s Sustainable Development Goals. (United Nations, 2020). 

In a study by Agrawal et al (2021), the triple-faceted benefits involve that which is social 

(human rights, human health, equality, measures in safety), environmental (reduction of 

consumption, mitigation of emissions, waste reduction), and economic (a corporation’s 

growth, brand image, and profitability). Adding to this, Dearing (2000) evokes the need for 

transparency and learning toward achieving sustainable development, where the esteem for 

human values and opportunities to meet human needs cannot be ignored. 
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2.3 Digitalization’s contribution to sustainability  

The adoption of digital technologies has been somewhat gradual (Demartini et al, 2018) as 

researchers have postulated that the restaurant industry is not inherently technology-oriented 

(Oronsky & Chathoth, 2007). Digital technologies are notably disrupting both society and the 

economy by bearing the transformative potential to take on convoluted issues (Castro et al, 

2021). Digital technologies can be regarded as the merger of information, communication, 

computing, and connectivity, that radically transforms a company’s internal and external 

processes and relationships (Bharadwaj et al, 2013). It is through the evolution of these 

technologies as tools, in terms of creating, using, transferring, or sourcing electronic data for 

organizational purposes, that attaining the SDGs becomes more viable (Mondejar et al, 2021). 

The digital features determined in Figure 2 are related to different SDGs. An example of a 

digital solution that enhances operations in the restaurant industry is artificial intelligence (AI). 

The global software company, SAP, carried out a project using machine learning (a subfield of 

AI) to manage water use through the prediction of water pressure to adapt pump capacity in an 

optimal manner (Pedemonte, 2020). 

 

Figure 2: Summary of the digital aspects connected to each sustainable development goal 

addressed. (Mondejar et al., 2021, 4). 

In 2015, these intertwined 17 SDGs were declared with the prime purposes of equity and 

sustainable development. As fulfilling these SDGs by 2030 are ambitious, the rise of digital 

innovations has aided in moving the needle closer, in specific domains such as climate change, 

biodiversity, citizen well-being, and the nexus of water-energy-food (Mondejar et al, 2021).  

All the while, with the burgeoning of functionalities by digital technologies, the interplay 

between people, machines, and services remarkably challenges industries such as the restaurant 

industry (closely linked to agricultural and food industries) (Annosi et al, 2020). The paradox 

of digitalization presents barriers to driving sustainability as the increase of technological 

innovations require it to be nurtured and facilitated by wider institutions (Westley et al, 2011). 
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2.4 The triple bottom line 

In 1994, John Elkington formulated the expression, “triple bottom line” (TBL), in which the 

three lines - society, economy, and environment - can create or dismantle value (Elkington, 

1998). Initially intended to be utilized as an accounting model, its practicality is expansive. 

Planet, people, and profit are the 3Ps of the triple bottom line (Batat, 2020), where, according 

to Andrew Savitz, an evaluation of the magnitude of a firm’s activities on Earth encompasses 

both its lucrativeness and shareholder values and its human, social, and environmental capital 

(Slaper & Hall, 2011). Adding to this, through a sustainability lens, the triple bottom line has 

been defined as “the outcome of the actions of a corporation, volitional or bound by law, that 

exemplifies the ability of the corporation to maintain functional its business operations 

(inclusive of financial viability as appropriate) meanwhile not adversely impacting any 

ecological or social systems” (Smith & Sharicz, 2011, 74). 

The approach of the TBL is used to steer companies toward economic prosperity (profit) in 

conjunction with fostering good, societal relations (people), and protecting the earth (planet) 

(Cvelbar & Dwyer, 2011). The TBL framework notes that society is contingent on the 

economy, and the economy is dependent on the environment, whose well-being represents the 

ultimate bottom line (Quinn & Baltes 2007). Altogether, these pillars are “interdependent and 

mutually reinforcing” for sustainable development (United Nations, 2005). 

The paradigm of the three pillars of sustainability (Figure 3) is based upon the link among three 

pillars simultaneously: 1) technology and innovation; 2) laws and governance; and 3) 

economics and financial incentives (Clune & Zehnder, 2018). Figure 3’s intersection of the 

three circles is the quintessential representation of sustainability (left), with two alternative 

representations: a concentric circles approach and three literal pillars (right). 

 

Figure 3: Three representations of sustainability. (Purvis et al., 2019, 682). 

The approach of the TBL render the science of sustainability into orientations of action and 

application, transitioning theory into practice (Clune & Zehnder, 2020). The presence and 

engagement of all three pillars are necessary to drive the success of sustainable development 

(Clune & Zehnder, 2020). Businesses, government organizations, and nonprofits employ the 



 10 

 

TBL framework as studies show that the model can yield profits in the long run while saving 

money in the present (Slaper & Hall, 2011). Not all corporations will select the same TBL 

measures on the economic, environmental, and social lines as it is contingent on the “entity 

level, project type, and physical scope” (Slaper & Hall, 2011, 3). What was initially intended 

as an accounting model, developed into an expansive framework where its triple-dimensional 

factors are influencing markets drastically (Elkington, 1998). 

2.5 ESGs 

It is worth noting that the triple bottom line has evolved further with the development of the 

(Environmental, Social, and Governance) ESGs where steering/ governance account for the 

latest processes and methods in sustainable development. Lo and Kwan (2017) explain that the 

United Nations Environmental Program Finance Initiative seeks to design an economy that is 

increasingly sustainable through the linkage between ESG performance and finance. The ESGs 

are closely linked to the triple bottom line. The ESGs enable investors to screen their 

investments (Eccles et al, 2017). A myriad of issues is considered from a sustainability and 

business management lens (Table 2). 

Table 2: Common ESG Issues. (CFA Institute, 2015; Lo & Kwan, 2017). 

Environmental Issues Social Issues  Governance Issues  

Climate change Gender equality  Bribery  

Pollution of air and water Diversity  Corruption 

Energy efficiency  Customer satisfaction  Board composition 

Waste management  Community relations Executive compensation 

Greenhouse gas emissions Human rights  Lobbying 

Biodiversity Labor standards Audit committee structure 

Deforestation  Data protection and privacy Political contributions 

Water scarcity Employee engagement  Whistle-blower schemes 



 11 

 

2.6 Circular economy  

Circular Economy (CE) started to emerge in the 1970s as a new concept with the aim to reduce 

the consumption of inputs in industrial production, however, research supports the notion of 

CE being applicable to any other resources (Stahel, 2016). 

CE has been defined by many contributors. According to (Ellen MacArthur Foundation, 2013, 

7), a Circular Economy is “an industrial economy that is restorative or regenerative by intention 

and design”. Another definition by (Webster, 2015, 16) is that “a Circular Economy is one that 

is restorative by design, and which aims to keep products, components and materials at their 

highest utility and value, at all times”. (Yuan et al, 2008, 5) described the core of the CE by 

stating that “the core of [the Circular Economy] is the circular (closed) flow of materials and 

the use of raw materials and energy through multiple phases”. 

CE can be reached by adopting processes and practices that reduce waste and increase the reuse 

of materials and reproduction of products by switching to renewable energy sources and by 

altering the consumer behavior to rely more on sharing, renting, and reusing products and 

services rather than buying and discarding (Ellen MacArthur Foundation, 2015). 

Based on the above, a Circular Economy can be defined as a model that aims to extend the 

lifecycle of products, components, and materials by reusing, repairing, sharing, leasing, and 

recycling for as long as possible. 

 

Figure 4: Circular economy. (Botezatu et al., 2019, 3). 

2.7 Theoretical synthesis 

To form a theoretical synthesis, Pound and Campbell (2015) explain that a complete 

‘immersion’ into theories gives researchers an opportunity to expand their learning and obtain 
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greater meaning. With this in mind, our work has led us to select frameworks to support the 

investigative inquiry of both research questions, leading to a synthesis of the triple bottom line 

(inclusive of the three pillars of sustainability), the circular economy, and the SDGs (Figure 5). 

They are preceded by exploring literature on corporate, environmental, and social 

sustainability. Regarding the SDGs, a connection to sustainability is highlighted before diving 

into the theories. 

 

Figure 5:  Theoretical and Practical Framework. (Own work). 

 

To illuminate if the cloud kitchen practices sustainability, it is crucial to consider the multi-

dimensionality of such a complex concept as sustainability. The choice of these particular 

theories is due in part to the prominence of literature that currently exists, with ongoing 

research occurring in the field of sustainability. The sustainable restaurant industry is 

hypothesized to rely on these frameworks as they are linked to the cloud kitchen concept. There 

are different factors that make the restaurant industry more sustainable or less sustainable. With 

the problem formulated around the inquiry of a cloud kitchen’s contribution to sustainability, 

the factors are grouped below their respective framework. Through the literature review, the 

researchers have developed what sustainability means, in the context of this investigative 

inquiry. 
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3. Methodology  

This chapter details the methodology of the study where the decision for the methods is noted. 

The settings of the research are discussed, followed by the research design and process. 

Thereafter, the case studies are presented, followed by the data collection and data analysis 

model. Research quality and research ethics close out the chapter. 

3.1 Research settings 

According to The SAGE Encyclopedia of Qualitative Research Methods, the setting of 

research can be viewed as the “social, physical, and cultural” area in which a researcher 

administers the study” (Given, 2008, 2). By choosing the qualitative research method, the 

creation of meaning is the primary focus, where participants are studied in their natural 

environment (Given, 2008). In this paper, the selection of qualitative research methods is aimed 

toward the building of theories by making observations and through instinctive understandings 

where the end product of the qualitative inquiry is “rich in the description” (Merriam, 2002). 

The main form of inquiry in this study is deductive, where there is an examination of concepts 

from theory through the use of empirical data (Bhattacherjee, 2012), though some inductive 

investigative strategies are integrated as thematic patterns are sought after in data collection, 

resulting in an overall abductive strategy. As there is observable evidence acquired in the data 

collection and an evaluation of the relationships between practices and technology (Håkansson, 

2013), this study employs the empirical research method. The researchers of this study are 

motivated to use qualitative research methods as it is distinguished by the search for 

understanding and meaning, using the researchers as the key instruments for data collection 

and collection, towards addressing an aim in an abundantly descriptive fashion (Merriam, 

2002). 

This study involves a comparison of the cloud kitchen businesses named Kitopi (Dubai-based) 

and Swiggy (Bangalore-based). The decision to examine Kitopi and Swiggy arose from an 

interest in each business’ distinct offerings/models, the prevalence in media (i.e., non-academic 

and limited academic articles), and individual sustainability efforts. The stage at which Kitopi 

is within its sustainability initiatives is still in somewhat early days, having only been founded 

in 2018. Even so, the commencement of this study is carried out at a point in time where Kitopi 

has made waves in the food and beverage (F&B) arena, as can be seen in its global expansion. 

Founded in 2014, Swiggy’s progress towards sustainable development is underway. Lastly, the 

business models of Kitopi and Swiggy are considered, where the study conducts observations 

at an operational level, from a sustainability lens, in which the key market of each cloud kitchen 

business is researched. 

3.2 Research design & approach 

Lavrakas (2008) describes research design as a conventional plan that serves as a blueprint to 

guide the research process. Hammersley and Atkinson (1995) add that research design requires 

iterative processes of reflexivity at every juncture of a study (Maxwell, 2012). Based on these 

descriptions, the researchers designed this study permitting flexibility and space for mixed 

qualitative approaches. Combined methods were used in order to circle the phenomena in this 

study. 
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A technique known as purposive sampling was used to intentionally select key respondents 

based on the qualities that they possess (Tongco, 2007). The researchers worked on connecting 

the concepts, theories, and business models within this study, and sought guidance from experts 

who were competent and experienced (Tongco, 2007). The researchers gained more insight 

through conducting these three expert interviews. The dialogue and knowledge to be shared 

from these interviews are present in the analysis and discussion. 

This study uses a combination of the case study and semi-structured interviews in its design. 

The case study itself involves qualitative data collection where the acquisition of data is in a 

more unregulated style, by way of interviews and observations (Simons, 2009). Qualitative 

content analysis of the cloud kitchen businesses, Kitopi and Swiggy, is carried out through 

observation of each company’s website, presence in the media, and archival data. Through a 

close examination of the text, researchers may recognize themes or thematic patterns for which 

to conceptualize (Neuendorf, 2017). The semi-structured interviews involving sustainability 

and circular economy experts allow for dialogue through foundational queries, partially open-

ended discussion, with probing questions throughout the course of the interviews (Gliner & 

Morgan, 2000). Electing an exploratory approach enables the researchers to identify variables 

for experimental inquiry, on which to base their interview questions around (Maxwell, 2012). 

 3.3 Research process  

Saunders et al (2019) describes the research process as the search for uncovering things in a 

systematic manner. Engaging in scientific research calls for a continual process of observation, 

rationalization, and validation (Bhattacherjee, 2012). To add to this, the following elements are 

said to be critical to the research process: description, explanation, comprehension, critique, 

and analysis (Ghauri & Gronhaug, 2005). With the desire to do research, and in being inspired 

by the research process designed for business and management research by Saunders et al 

(Appendix C), a condensed format of this qualitative investigation’s research process is 

detailed below. 

1. Formulation and clarification of research topic 

2. Review of literature 

3. Comprehension of research approach 

4. Formulation of research design 

5. Research ethics 

6. Data collection 

7. Data analysis 

8. Reporting 

This research process applies forward planning, reflection, and revision, and looping back and 

forth in each step as understanding is expected to grow over the course of the study. The 

beginning of this research process involved a start-up meeting with the supervisor to refine a 

preliminary research topic chosen by the researchers, that was initially oriented more towards 

digitalization, but then evolved into an exceedingly compelling interest in a problematization 

of sustainability in this specific industry. In clarifying the research topic, a proposal of research 

questions arose from the brainstorming of dependent and independent variables within this 
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study. Iterative feedback was given in pinpointing the two research questions. Here, the 

research process is intended to answer the research questions in the following ways: 

RQ1: This research question strives to answer if sustainability is being practiced and facilitated 

by cloud kitchens. Through a literature review that examines the SDGs, the triple bottom line, 

and the circular economy, a deep dive into these frameworks is contributing to this primary 

research question. By conducting interviews and content analysis, the researchers investigate 

the sustainability dimensions in-depth. 

RQ2: This research question aims to answer what ways the business models of the cloud 

kitchen concept may be sustainable. Through the literature review and a case study that 

compares two cloud kitchen businesses using two different business models, this secondary 

research question is being addressed. Although the case study only covers two business models, 

an understanding of the sustainable operations of these cloud kitchens can serve as an example 

in inquiring about the other business models. 

3.4 Data collection 

Data is collected through content analysis and interviews using a qualitative, exploratory 

approach. The first method for data collection was content analysis via websites, online articles, 

social media, academic studies, and a case study, with the second method being an interview 

study. 

3.4.1 Primary data: Content analysis 

Content analysis is a technique used for the analysis of qualitative data, often for the analysis 

of data in case studies (Bengtsson, 2016, 9). The primary data for this thesis was collected from 

online sources such as websites, digital publications (i.e., online articles), social media, and 

academic studies. 

The case study 

According to Creswell and Plano-Clark (2017), a case study permits in-depth analysis of one 

or more cases. For this empirical investigation, two cloud kitchens are studied in comparison 

to one another. The case study is intended to forge an understanding of the concepts, with 

reciprocation of each other, in both theoretical and practical ways (Bikner-Ahsbahs, 2019). 

Håkansson (2013) describes the case study as a method for analysis of very few participants, 

executed empirically, that is used in the exploration of phenomena where the partitions between 

context and phenomena may not be so readily discernible. As the researchers are observing 

and making sense of evidence from a combination of methods, the choice to perform a case 

study enables structure, yet flexibility. 
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Table 3: Data Sources - Content Analysis. (Own work). 

Organization Type Date Accessed  Source 

Kitopi Website  February 15, 2022 Company Page 

Swiggy  Website   February 15, 2022 Company Page  

Curb Foods Article  May 1, 2022 Financial Times 

Kitopi Social Media February 17, 2022 LinkedIn 

Kitopi Social Media February 18, 2022 Facebook  

Kitopi Social Media February 19, 2022 Instagram 

Kitopi Social Media February 17, 2022 Twitter  

Kitopi Website February 18, 2022 Crunchbase  

Swiggy  Website February 18, 2022 Crunchbase 

Kitopi  Article  February 19, 2022 Entrepreneur  

Swiggy  Social Media February 17, 2022 LinkedIn 

Swiggy  Social Media February 18, 2022 Facebook  

Swiggy  Social Media February 17, 2022 Twitter 

Swiggy  Social Media February 19, 2022 Instagram  

Kitopi Article February 22, 2022 BCG 

Bailey, 2021 Article - Kitopi March 1, 2022 CNN  

Newberg, 2019 Article - Kitopi February 26, 2022 Medium  

Leon, 2021 Article - Kitopi February 28, 2022 Entrepreneur Middle East 

Moyeenudin et 

al, 2020  

Study - Swiggy  February 20, 2022 International Journal of 

Innovative Technology and 

Exploring Engineering 

Upadhye et al, 

2020 

Study - Swiggy  February 20, 2022 UGC Care Journal  

Chhabra & Rana, 

2021 

Study - Swiggy March 3, 2022 International Journal of 

Research in Engineering, 

Science, and Management  

Choudhary, 2019 Study  February 13, 2022 Management Today  
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Sarangdhar et al, 

2021 

Study February 14, 2022 UGC Care Journal  

Shapiro, 2022 Study  March 5, 2022 Journal of Consumer Culture  

Marston, 2020 Website March 9, 2022 The Spoon 

Maggo, 2018 Website April 14, 2022 Limetray 

Sharma 2021 Website April 27, 2022 Oyelabs 

Pratty, 2021 Website May 2, 2022 Financial Times 

Klein, 2021 Website April 18, 2022 FSR magazine 

Colpaart, 2019 Website April 4, 2022 The Food Corridor 

Nelson, 2022 Website April 12, 2022 Supermarketperimeter 

Sharda, 2022  Website March 10, 2022 Toptal 

Statista, 2022 Website March 15, 2022 Online Food Delivery Statistics 

Kitopi Article  May 10, 2022 Arab News  

Swiggy  Article May 10, 2022 Forbes India  

Swiggy  Article May 5, 2022 The Drum  

3.4.2 Secondary data: Semi-structured interviews 

The secondary source of data for this thesis was collected through semi-structured interviews 

(Appendix A). By adopting the semi-structured interview model, the researchers ensure that 

they are gathering the right amount of data while allowing for follow-up questions to be asked 

and discussed at the same time (Bryman & Bell, 2011). Semi-structured interviews allow 

flexibility and adaptability regarding the new findings and their influence on the research and 

that’s why it's the preferred method when doing exploratory research (Saunders et al. 2019). A 

list of control questions was created prior to the interviews to be used to set the theme of the 

interview and drive the conversation while allowing room for the interviewee to give their 

feedback with no restrictions or limits. These questions can be adjusted based on the 

interviewee's area of expertise and the organization they represent. This would also benefit the 

researcher as the interviewee might mention a topic that could help with answering the search 

question if studied more closely. 

The interviews were conducted with experts in the sustainability and circular economy and 

industry experts from the restaurant industry. Prior to the interviews, a brief was sent to the 

interviewees via email with details about the research background and the two research 

questions. All the interviews were held digitally over video conference and were recorded with 

the permission of the interviewee. The researcher also took notes during each interview. 
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3.5 Data analysis 

In this study, qualitative data analysis is performed in a systematic approach through the 

collection of data from semi-structured interviews and the gathering of information derived 

through content analysis of the two cloud kitchen businesses in the case studies. The interviews 

involve experts in the field of sustainability, circular economy, and the restaurant sector. This 

type of thematic analysis is frequently called Qualitative Content Analysis (QCA). In this 

empirical research, Kuckartz (2019) highlights the development of codes (categories) and a 

coding frame (category system) in QCA. Cognitively, the researcher must seek to comprehend 

the data (Thorne, 2000) through empirical observation with the goal of understanding 

respondents (Bogdan & Biklen, 1998). Using the audio-recorded interviews, there is a 

transcription of a combination of pertinent responses and emergent topics in the conversation 

that are not uncommon in qualitative interviews (Busetto et al, 2020). Thereafter, the next steps 

taken as detailed by Morse (2014) include “piecing together data (finding common themes) 

and fitting categories with one, resulting in a process filled with creativity in the organization 

of data so that the analytical scheme is apparent” (Thorne, 2000, 70). 

 

Figure 6: Coding Tree: Towards A Sustainable Restaurant Industry. (Own work). 
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Our work has led us to the creation of this coding tree. The codes and coding frame are 

visualized within this coding tree, consisting of three levels. The first level splits the codes into 

the categories of the triple bottom line, the circular economy, and the SDGs, further dividing 

into twelve subcategories in the second level. These subcategories have their own 

subcategories, as seen in the third level. The creation of the codes is drawn deductively in a 

concept-driven manner, from theories, literature, and research questions (Kuckartz, 2019). In 

Figure 6, the coding tree’s first level has been synthesized from the theoretical frameworks of 

the triple bottom line and circular economy, plus the practical framework of the SDGs. The 

second level identifies keywords within all three frameworks. The third level goes into the 

major thematic patterns in each theoretical framework. The approach for identifying the codes 

came from the recognition of recurrent words across literature associated with the triple bottom 

line approach, the circular economy, and the sustainable development goals. In categorizing 

the codes, it was necessary to assess those that were relevant to this study and any common 

themes using a sustainability lens. 

From these frameworks in the first level, an extraction of keywords and elements is portrayed 

in the second level. The three lines of TBL branch into their respective types of sustainability. 

While CE has many parts to it, a refinement of focus on “share, recycle, and reduce” loops 

back in connection to the overarching aim of sustainable practices, with the use of data from 

consumers being a factor in CE. For the SDGs, the 5Ps were paramount in addressing how to 

develop sustainability more holistically and universally. 

The end goal of the coding tree is heading toward a more sustainable restaurant industry. The 

overarching frameworks, as displayed in the theories in the literature reviewed and visualized 

as factors, are connected to sustainability. The third level’s themes are new insights from the 

empirical results. 

3.6 Research quality  

The main aspects that define research quality are reliability, validity, and generalizability 

(Saunders et al, 2012). Ideally, the research results should be reliable, meaning that these results 

can be replicated if the same research is carried out at any point of time in the future. However, 

qualitative data collection methods, including semi-structured interviews, tend to have limited 

reliability meaning that the results may vary if the same procedure is replicated at a later time 

(Saunders et al, 2012). There are certain measures taken by the researchers in this thesis to 

ensure that the reliability of the results is as high as possible. These measures include 

documenting the process thoroughly and ensuring that the communications between the 

researchers in the team are clear and constant to make sure that the definitions are consistent 

throughout the process (Creswell, 2014). 

According to Creswell (2014), research validity is defined by the accuracy of the findings and 

how credible the results are. There are many different factors that affect the validity of the 

research, including how biased are both, the researcher, and the interviewee, during the 

interview process (Saunders et al, 2012). The researchers are key players in data collection, but 

they also bear the responsibility of not affecting the validity of the results through their biases 

(Creswell, 2014). Respondents, on the other hand, contribute to the research with opinions and 

perceptions from their own subjective viewpoint which usually means that the results may 

represent the respondent’s understanding of the situation rather than representing the definite 

truth. However, there are specific measures that can be taken to improve the validity of the 

research. Triangulation of data means that the researchers used multiple independent resources 
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to validate and strengthen the final results (Creswell, 2014). This was done by comparing the 

interview findings with the literature’s findings and other sources used for the primary data 

collection. 

The generalizability of the study is important as it enables others to draw upon the conclusions 

made in the study (Blomkvist and Hallin, 2015). However, qualitative studies that are based on 

content analysis and semi-structured interviews offer limited generalizability when it comes to 

statistical data but can still be valid for forming qualitative conclusions regarding a 

phenomenon in a specific context. This study investigates the sustainability aspects of the 

restaurant industry in relation to the emerging concept of cloud kitchen without focusing on a 

specific location or jurisdiction, Therefore, the outcomes of his study can be generalized. 

3.7 Research ethics  

Research ethics can be defined as the practice in which the formulation, design, data collection, 

data storage, and data analysis are done in a moral and responsible way during the research 

(Saunders et al, 2007). This study followed the ethical guidelines introduced by the Swedish 

Research Council (Vetenskapsrådet, 2002) and the Swedish Engineers’ guidelines (Sveriges 

Ingenjörer, 2019). The Swedish Research Council requires four principles to be achieved which 

are information, consent, confidentiality, and good practice (Swedish Research Council, 2017; 

Blomkvist & Hallin, 2015). This was followed during the interviews by informing the 

respondents of the research purpose and confirming their approval to participate in the study. 

Respondents were also informed of how the answers will be handled and used in the study. At 

the end of the interview, the respondent got the chance to reflect on their answers and the 

discussions they had and were offered the chance to exclude anything at their request. 

As for the other sources used in this study including scientific papers and annual reports, the 

researchers followed the Swedish Engineers' code of honor to ensure professionalism and 

contribution to science in goodwill.  
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4. Data and empirical findings 

This chapter contains a description of the cloud kitchen concept as well as the different types 

of cloud kitchen business models. The data in the first part of this chapter derives from 

corporate websites and media reporting. The second part contains an interview study consisting 

of three interviews with sustainability experts. 

4.1 The cloud kitchen concept 

The Cloud kitchen concept falls under the umbrella of the restaurant industry. Even though 

the concept is relatively new, in 2021, the global cloud kitchen market was reported to be 

valued at $56.7 billion USD, with a projected market value of $112.53 billion USD by 2027, 

showing a CAGR of 11.5% in the period of 2022-2027 (Business Wire, 2021). 

4.1.1 The legacy cloud kitchen concept 

The concept of shared cooking space (shared kitchen) started decades ago in the form of a 

commercial kitchen run by a hotel or a catering company to prepare food for events with large 

groups of people. There were also centralized kitchens that prepared key recipes and 

ingredients for meals and then sent them off to smaller kitchens or service points to do the final 

preparation and serve the meals to customers. This legacy concept mostly focused on one brand 

of food (cuisine) exclusively, it was expensive to set up and run and was only used by 

businesses that were big enough to have a high number of sales to make this concept 

commercially feasible. (Chavan, 2020). 

4.1.2 The digital revolution and the shift in restaurant demand 

The digital revolution has changed the world on many different levels, jobs that needed plenty 

of effort and time are now easier and quicker to perform. That is true for almost every aspect 

of our lives today and the way we interact with food ordering is one of those aspects that 

witnessed a huge shift in the way we do it (Demartini et al, 2018). 

Just a decade ago, If you wanted food from a restaurant, you had to walk all the way to their 

location, order your food and pick it up yourself with the exception of some restaurants that 

provided over the phone ordering and delivery, but this was limited to few areas in big cities 

and only a few cuisines that were quick and easy to prepare and deliver fresh like pizza and 

Thai food. Other factors like the high investments needed for the in-house delivery fleet made 

it not commercially viable for most restaurants to invest in (Doran, 2010). 

Then the food ordering and delivery platforms started to emerge with their unique business 

model that connected people with restaurants through a user-friendly food ordering interface 

and a fast reliable shared delivery model that made it possible for almost all restaurants selling 

all types of cuisine to offer their food to customers delivered to their doorsteps with no startup 

investments in marketing, technology, or logistics. These platforms created a demand influx in 

the industry, ordering food is now a matter of a few clicks on the customer's phone (Klein, 

2021). The global online food delivery revenue for platform-to-consumer delivery has been 

increasing in recent years and currently, it generates more revenue compared to restaurant-to-

owner delivery, see figure 8 and figure 9. 
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However, restaurant businesses had their traditional setup of a kitchen that served dine-in and 

takeaways at the same time and now served delivery orders on top of that. While restaurants 

were able to relatively adapt to the new norm of three channels of demand (dine-in, takeaway, 

and delivery), this created challenges for most. The main challenges were the fact that the 

traditional restaurant business model was not designed to serve all three demand channels at 

the same time while maintaining the best profit margins from all channels. Scalability was 

another challenge, expanding into new areas or markets required a sizable start-up investment, 

and operations costs are known to be high in the restaurant industry (Sharda, 2022). 

 

Figure 7: Global online food delivery revenue by type of food vendor. (Statista, 2022). 

 

 

Figure 8: Average annual food delivery revenue per user by vendor type. (Statista, 2022). 

4.1.3 The rise of tech-enabled cloud kitchens 

Tech-enabled shared kitchens or “cloud kitchens'' started to emerge and gain popularity as the 

answer to the new channel of demand created by the online ordering platforms. The entrance 

of the cloud kitchen has been disrupting the restaurant industry, gaining momentum within the 

last 7 years. A cloud kitchen is a commercial space purpose-built to provide food businesses 

with the facilities and services needed to prepare food for delivery and takeaway orders 
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exclusively without any customer-facing facilities (Colpaart, 2019). The transformation of the 

conventional restaurant into a virtual brand is one way to stay relevant in this dynamic industry. 

These kitchens utilized and integrated software and hardware capabilities to optimize the food 

preparation processes and create high-quality delivery-oriented food while increasing profit 

margins and providing much faster and cheaper scaling opportunities to new entrants and large 

restaurant businesses at the same time (Nelson, 2022). Figure 9 shows the difference between 

a traditional restaurant layout compared to a cloud kitchen layout. 

The Indian market is one of the first markets where the tech-enabled cloud kitchens emerged 

and started to spread aggressively, even as takeaway options pre-date the pandemic, the tech-

enabled cloud kitchen has caused waves in India’s food delivery market that was reported at a 

value of 15 billion US dollars, of which 300 million US dollars pertains to the online delivery 

system (Choudhary, 2019). Studies have shown that they are significant in India as they appeal 

to a robust, younger generation, of middle-class status, with a volatile work schedule, that seeks 

an elevated standard of living (Chhabra & Rana, 2021). The traditional dining experience 

would not always serve as a convenient option, as millennials value the convenience offered 

through online food ordering (Sarangdhar et al, 2021). Thus, the innovative cloud kitchen is 

thriving in the F&B space in India, as it offers a combination of convenience and increased 

food options in different localities.  Swiggy and Zomato (India’s largest food delivery 

platform) are two web-based food aggregators in India that use the cloud kitchen business 

model to service their consumers. With 70% of the youth population actively using the internet 

daily (Chhabra & Rana, 2021), consumer behavior must be accounted for in the online model 

of the cloud kitchen. While cloud kitchen businesses are booming in India, they have also 

created a buzz in the restaurant space all over the world. 

 

 

Figure 9: Traditional Restaurant Vs. Cloud Kitchen Layout. (Marston, 2020). 
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4.2 Cloud kitchen business models 

Described as a tool for depiction, innovation, and evaluation of business logic, a business 

model is used as a medium for a firm’s strategy and business processes (Velt et al, 2018). One 

study argues that a business model, itself, does not equate to being a strategy, though it is a 

facilitator for testing, analysis, and validation in a firm’s strategic decisions (Shafer et al, 2005). 

Shafer’s research notes that a fundamental interest of a business is to create value where 

capturing that value in return can be realized through the manifestation of a model. In the 

context of this study, it is of value to realize if sustainability is present within the six business 

models. 

The original cloud kitchen model included one brand and one kitchen with no storefront, built 

exclusively to handle online orders. Over the past few years, several new business models have 

emerged to adapt to different markets. The main cloud kitchens business models are 

independent, multi-brand, hybrid, shell, fully stacked, and fully outsourced (Maggo, 2018). 

4.2.1 Independent cloud kitchen  

Characteristic: Single brand, single kitchen, no storefront. 

This model operates a single kitchen with a single brand and no storefront usually set up in a 

low-rent location with proximity to densely populated spots. Food orders come from online 

sources through several food order aggregators or/and the brand’s own online platform and are 

delivered by a 3rd party delivery fleet or its own delivery fleet. This model is usually used by 

restaurants to access new service locations at a low cost and time as the start-up investment 

needed to launch a new location is relatively low (Sharma, 2021). 

Compared to the traditional restaurant business model, the independent cloud kitchen provides 

a solution to the problem of utilizing the full profit potential of the third demand channel (online 

orders) by segregating the delivery kitchen from the dine-in kitchen. This increases the profit 

per square foot as the delivery kitchen can be set up in a low rent area instead of pressuring or 

expanding existing dine-in kitchens that are usually located in premium high rent areas. 

Another cost-saving aspect is the fact that cloud kitchens can be run using a relatively small 

team compared to traditional kitchens. 

This model still has its own challenges for small restaurant businesses. The cost of setting up 

an independent cloud kitchen is borne by the restaurant and might be costly for new and small 

restaurant business owners. Another challenge for new entrants into the restaurant business is 

building a new brand without a storefront. This means that the new entrants will need to spend 

more on marketing to create brand awareness without having a direct personal interaction with 

customers (Maggo, 2018). 

4.2.2 Multi-brand cloud kitchen 

Characteristic: Multiple brands, single kitchen, no storefront. 

In this model, the kitchen itself is usually owned by the same mother brand that operates 

multiple food brands as individual establishments. All the food brands are cooked and prepared 

in the same shared kitchen keeping operational costs low and processes efficient. Food orders 
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come from online sources either through food orders aggregators or/and the brand’s own online 

platform and are delivered by a 3rd party delivery fleet or its own delivery fleet. This model 

usually utilizes market data to understand what type of cuisines is popular and under-served by 

traditional restaurants in a certain area and then address the demand in that area (Sharma, 2021). 

Like the independent cloud kitchen mode, the multi-brand cloud kitchen model solves the 

problem of the third demand channel in a similar way. The only difference is that multiple 

brands can operate in the same kitchen which helps with pushing the profit margin per square 

foot up. 

The challenges in this model are like the challenges in the independent cloud kitchen model. 

This model is mostly used by established restaurant chains that own and operate multiple 

brands under their umbrella (Maggo, 2018). 

4.2.3 Hybrid cloud kitchen 

Characteristic: Single brand, single kitchen, with a storefront. 

This model is a hybrid of a cloud kitchen and a traditional takeaway restaurant, it utilizes the 

operational benefits of the cloud kitchens business model and has a storefront to allow 

interactions with customers. A single food brand is cooked and prepared for delivery in a cloud 

kitchen, but food orders can also be picked up by customers through a storefront. Food orders 

come from online sources either through food orders aggregators or/and the brand’s own online 

platform and through the physical storefront sales, deliveries are handled by a 3rd party 

delivery fleet or own delivery fleet (Sharma, 2021). 

Compared to the traditional dine-in kitchen, this model is taking the best out of two worlds, 

providing a cost-effective kitchen that cooks for both delivery and takeaway demand channels 

while keeping a storefront that helps with maintaining brand awareness and keeping the 

customer interactions alive even on a smaller scale. 

Finding a low-rent location for this type of cloud kitchen might be a bit challenging considering 

the need for a storefront. However, taking out the dine-in facility while keeping the takeaways 

pickup possibly helps with maximizing the overall profit per square foot (Maggo, 2018). 

4.2.4 Shell cloud kitchen 

Characteristic: Aggregator-owned, multiple brands, co-working kitchens, no storefront. 

In this model, a food aggregator provides an empty kitchen with the basic infrastructure (gas, 

utilities, ventilation) in locations close to densely populated spots in the city. Multiple food 

brands can operate from these kitchens. Restaurant businesses rent space in that kitchen and 

bring their own equipment, staff, raw materials, and recipes. Food orders come exclusively 

from the aggregator sources and deliveries are also handled exclusively by the aggregator’s 

delivery fleet. Restaurants can benefit from the market data generated by the aggregator to 

build and customize their menus (Sharma, 2021). 

Compared to the traditional dine-in kitchen, the shell cloud kitchen provides a good alternative 

for restaurant businesses that are looking to expand their geographical coverage or/and test new 

menus with a low startup investment. 
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4.2.5 Fully-stacked cloud kitchen 

Characteristic: Aggregator-owned, multiple brands, rented kitchens, with a storefront. 

This model is similar to the shell cloud kitchens in general, however, the kitchen in this model 

is equipped with built-in kitchen equipment and has comprehensive processes in place and a 

storefront for takeaway orders. Multiple food brands can rent spaces in each kitchen. 

Restaurant businesses need only a menu to get started with this model, everything else is 

provided by the cloud kitchen operator. Food orders come exclusively from the aggregator 

sources and deliveries are also handled exclusively by the aggregator’s delivery fleet. 

Customers also have the option to order the food and pick it up physically at the location. 

Restaurants can benefit from the market data generated by the aggregator to build and 

customize their menus and the know-how on order demand management (Sharma, 2021). 

Compared to the traditional dine-in kitchen, this model provides an almost zero startup cost for 

launching a new brand or expanding an existing one. It also minimizes the long-term 

investment risks as the restaurant businesses make use of already existing infrastructure and 

equipment instead of investing in building and buying new ones. 

4.2.6 Fully-outsourced cloud kitchen  

Characteristic: Aggregator-owned, multiple brands, centralized kitchen, no storefront. 

This model offers comprehensive outsourcing of food preparation and delivery operations. 

Each kitchen can host multiple food brands. Restaurant businesses provide the recipes to the 

centralized cloud kitchen. Raw materials are bought and stored by the kitchen. Food orders 

come from the aggregator sources, the restaurant, and third-party sources. The food is fully 

prepared in the centralized cloud kitchen by the kitchen staff and then sent to the restaurant for 

final touches by the chefs before it's picked up by the aggregator to be delivered to the customer 

(Sharma, 2021). 

Compared to the traditional dine-in kitchen and the other models the researchers have discussed 

in this paper, this model provides the lowest startup and operating cost as everything related to 

food ordering, preparation, and delivery is fully outsourced to the cloud kitchen operator. 

The challenge with this model is that restaurant businesses' profit margins per delivered meal 

are lower due to the high cut taken by the cloud kitchen operators. Restaurant businesses need 

to have a relatively high sales volume for this model to work best. Another challenge observed 

in the fully outsourced operating in high-demand markets is that they operate at full capacity 

in most of their locations and in some cases, it may take a year or more to secure a contract 

with them (Maggo, 2018). 

4.3 The cloud kitchen software 

Software is what sets the cloud kitchen apart from traditional kitchens. The term “cloud kitchen 

POS” is used to describe the software that handles the full cycle from the moment a food order 

is placed to the moment it is handed out for delivery. The software handles the following 

aspects: 
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4.3.1 Food ordering 

The system integrates with and collects orders from different sources such as various online 

food order aggregators, ordering-enabled websites, and food ordering call centers. This is one 

of the main challenges addressed by the POS, usually, each online food aggregator provides 

the restaurant with its own individual tablet or interface to receive orders which makes it very 

difficult to keep track of different orders coming from different sources of aggregators. The 

POS integrates with all the aggregators on the software layer and collects and dispatches orders 

to the kitchen (Maggo, 2018). 

4.3.2 Order processing 

Once an order is received, the POS dispatches it to the kitchen that is supposed to prepare this 

specific order. Each brand kitchen is equipped with a screen that shows the current orders, Staff 

can view incoming orders and accept them from the screen, and once the order is prepared, the 

staff mark it as ready on the screen and it gets moved to the packaging stage when the order is 

packaged and ready for delivery the POS allocates it to one of the delivery drivers (Maggo, 

2018). 

All data related to each stage of order acceptance, preparation, packaging, and delivery is 

recorded by the POS. Kitchen operators analyze the data to locate bottlenecks and delays in 

each stage and use these data to optimize the whole process (Maggo, 2018). 

4.3.3 Delivery 

When an order is ready to be picked up by the driver to be delivered to the end customer, the 

POS system automatically assigns a driver to deliver it. Orders that come from food 

aggregators are usually delivered using the fleet of the same food aggregator that sourced the 

order. However, cloud kitchens deal with multiple delivery partners to handle orders that come 

from different sources or in case the food aggregator doesn’t have its own delivery fleet. The 

POS system distributes orders based on their size, delivery location, and availability of drivers 

in order to maximize the utilization of the delivery resources (Maggo, 2018). 

4.3.4 Customer feedback and data  

The POS system can be integrated with the food aggregators system to collect after-delivery 

feedback from the customer and their level of satisfaction with the food and the delivery 

process. Restaurant businesses analyze this data and other types of relevant data to understand 

the customers' needs and to customize their menus in a way that would maximize profits and 

increase customer satisfaction (Colpaart, 2019). 

4.3.5 Inventory management  

Managing the inventory for a single restaurant is not an easy task so imagine having multiple 

brands under the same roof with different stock and inventory requirements. The cloud kitchen 

POS system takes care of this task and manages the inventory for all the brands in an efficient 

and automated way. The system also records all buying, stocking, and consumption numbers 
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to provide the operators with valuable data that helps with optimizing the inventory and 

stocking tasks and minimizing food waste (Maggo, 2018). 

4.3.6 Automation in the cloud kitchen 

Automation is one of the technologies that cloud kitchens are bidding on for the future. While 

it’s not currently possible to automate the whole food preparation process, some stages in this 

process can be fully automated like some specific cooking tasks and food packaging. Cooking 

robots are being developed with some already for commercial use. A pizza robot from the 

company “Picnic” is now available for sale and it is capable of making 100 pizzas per hour. 

Automation increases the efficiency of the whole process and decreases downtime and human 

errors leading to increasing the revenue per square foot (Colpaart, 2019). 

4.4 Sustainability Practices  

In the context of this paper, it is worth distinguishing that there is a relationship between being 

“green” and being “sustainable” - though the notion of a “green” practice is more 

individualistic in process, a “sustainable” practice represents a more holistic point of view in 

an organization (Yanarella et al, 2009). These two terms are seen utilized interchangeably in 

some research papers. The greening of practices pertains to taking measures in guarding the 

environment and/or products manufactured with minimal damage to the environment as a result 

of production in an ecologically and environmentally conscious approach (DiPetro et al, 

2013).  Of the SDGs, it is SDGs  8, 12, and 14 that have a direct link to the restaurant industry’s 

role in sustainability. In particular, SDG 12 is fixated on responsible consumption and patterns 

of production (Boluk et al, 2019). Responsible consumption has been tied to waste reduction - 

a prime, present-day focus in the restaurant industry due in part to the concerns over the 

discarding of edible food and the use of plastics in food packaging that consequently gives rise 

to carbon emissions (Kim & Hall, 2020). The US-based entity, Green Restaurant Association 

(GRA) pinpoints the following practices of sustainability: energy efficiency, conservation of 

water, prevention of pollution, recycling programs, sustainable food programs, green 

purchasing, and green substances and designs (Raab et al, 2017). 

4.5 Case Study: Kitopi and Swiggy  

The choice of carrying out a case study, as opposed to other methods, arose from the 

researcher’s motivation to describe, understand, and explain the phenomena - three tenets of 

qualitative methodology (Tellis, 1997). One study describes the cloud kitchen concept as 

under-researched and often neglected, though it has transformed the restaurant industry and 

has erected a niche presence in its markets (Sarangdhar et al, 2021). This has prompted the 

researchers to study the case of two cloud kitchen businesses in an analytical and strategic 

manner. The first example, Kitopi, is a fully-outsourced cloud kitchen. The second example is 

a shell cloud kitchen known as Swiggy. By diving into the business model of both cloud 

kitchens, it is vital to recognize that each cloud kitchen provides benefits to local and regional 

restaurants, all the while encountering shared challenges in the F&B space. These cloud 

kitchens were chosen purposefully as they are key cloud kitchens that are making strides in 

this industry. Both cloud kitchen businesses exemplify different models that have their own 

unique strengths and weaknesses. Through researching each cloud kitchen, the researchers 
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identified meaningful aspects of both businesses tied to the research aim and research 

questions, which were intriguing to investigate further. 

4.5.1 Kitopi  

Founded in 2018, a global leader in cloud kitchen platforms is the Dubai-based organization 

named Kitopi. Kitopi, “a blending of two words: kitchen and utopia” (BCG, 2021), is a billion-

dollar cloud kitchen startup that was deemed the fastest of its kind in the Middle East to claim 

this title (Bailey, 2021). With locations in the UAE, KSA, Kuwait, Poland, and Bahrain, 

Kitopi’s mission is to “satisfy the world’s appetite”. Innovation and sustainability are at the 

heart of their operations and culture. 

Revolutionizing the restaurant industry, Kitopi works in close collaboration with upwards of 

200 F&B brands and more than 60 dining establishments across the world (Kitopi, 2020). 

When these F&B brands partner with Kitopi, they eliminate the costs of arranging their own 

infrastructure, however, they must pay an onboarding fee to collaborate with Kitopi. Part of 

the revenue earned by the brand is claimed by Kitopi (Bailey, 2021), with Kitopi paying the 

brand a 10% royalty fee in exchange (Newberg, 2019). From order aggregation to joining 

forces with third-party delivery platforms, Kitopi provides services that enable traditional 

restaurants to branch out into completely new delivery radii. They promote scaling and market 

customer reach with delivery in a span of 14 days (Bailey, 2021) which can make all the 

difference to their partners. For small business owners, the potential outreach could propel 

them into new territory, increasing visibility for a wider customer base. 

The Technology 

Known as a food technology company, Kitopi monitors and manages the consumer experience 

through their in-house technology, a smart kitchen operating system (SKOS). Kitopi’s 

innovative and state-of-the-art technology differentiates it from its competitors as its SKOS 

displays the intersection of software and food. Their full-service smart kitchens demonstrate 

the optimization of processes using an OS suite of applications for high-level efficiency. Kitopi 

employs data science in their products with decision-making software that has boosted order 

volume by supplying more food choices, while simultaneously cutting the time of preparation 

by 40% (Leon, 2021). By integrating AI, health and safety standards are prioritized and 

practiced as Kitopi can supervise the hygienic actions of kitchen staff, particularly 

handwashing for 20 seconds and properly wearing face masks all throughout the cycle of 

operations (Leon, 2021). 

The Business model 

The cloud kitchen business model that Kitopi utilizes is one that is fully outsourced. Within 

this model, Kitopi takes complete ownership of an end-to-end operational cycle. The flow of 

this model begins with Kitopi receiving orders from all sources. For example, correspondence 

can occur through call centers and be relayed to the cloud kitchen. Next, the cloud kitchen will 

source required ingredients, purchasing and storing all raw materials needed by the F&B brand 

partner. In a commercial kitchen, Kitopi will prepare (in advance) the menu items, then deliver 

them to the centralized kitchen for final production. When the order is ready and packaged, it 

is acquired and delivered. 
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Efficiency Vs. Dining Experience 

Due to cooking and delivery that is fully outsourced, Kitopi is largely interested in being as 

efficient as possible with high performance in mind. While the dining experience is not in the 

spotlight in part to the nature of the cloud kitchen, nurturing and investing in understanding the 

partnering restaurant’s brand is key to the reputable image of Kitopi. For those restaurants that 

collaborate with Kitopi, it is perceived that a level of trust must be built as recipes are shared, 

and food sourcing standards (among other steps in the model) are in the hands of Kitopi. It is 

through these on-demand services that the cloud kitchen platform demonstrates attention to 

detail on supply chain management and staff onboarding & training. While the dining 

experience may be sacrificed to some extent, there may be opportunities for creating a 

meaningful experience through end-product packaging and friendly customer service. 

4.5.2 Swiggy  

Based in Bangalore and founded in 2014, Swiggy operates across India in 500 cities. Swiggy 

has gained popularity as a leader in online food delivery platforms in India, branching into the 

cloud kitchen industry (Moyeenudin et al, 2020). Swiggy has expanded customer reach for 

over 35 restaurants to different delivery radii while partnering with 1,000 restaurants (Upadhye 

et al, 2020). 

The Technology 

Swiggy’s in-house technology facilitates their online delivery orders as a single point of contact 

for customers requiring on-demand access to food. Additionally, they have established multiple 

food brands that can be accessed through their app. The Swiggy app is deemed a 

comprehensive, real-time online delivery platform as it takes data, targets food preferences, 

and generates a live radius of nearby delivery executives (DE), pricing, and cuisines. Swiggy 

demonstrates the relationship between restaurants, customers, and DEs as having a major 

reliance on one another to be in synergy. This means that consumer demand must align with 

restaurant supply in a specific area and be delivered at the right time to offer the best customer 

experience. Swiggy’s machine learning implementation and AI have refined their ability to 

meet consumer demands through technology that differentiates between two orders, assessing 

which one can be prepared and delivered at a more optimal time. 

The Business Model 

Swiggy exemplifies the business model of a shell cloud kitchen. As an online aggregator 

platform, Swiggy functions as the provider of an empty commercial kitchen space that offers 

a base infrastructure with a minimal foundation (i.e., ventilation systems, gas pipelines, 

drainage, etc). It is up to the organization that collaborates with Swiggy to acquire their own 

equipment, hire kitchen staff, obtain raw materials, and curate recipes. 

Restaurant owners aspiring to open their own cloud kitchen can partner with Swiggy, using 

Swiggy’s online application, their own delivery fleet, and assistance with building online 

menus. By having their own fleet of DEs, Swiggy’s delivery personnel will retrieve orders 

from partner restaurants, delivering them to the end consumer in under 30 minutes. 
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Alternate brands can run their own kitchens on Swiggy’s properties at the price of sharing 30% 

of their brand’s profits (Moyeenudin et al, 2020). In this way, the brand does not have to pay 

hefty expenses in rent, water, electricity, or delivery charges, so overall operational costs are 

reduced. 

Aggregator Challenges  

Research points at cloud kitchens relying to some degree on applications that are housed within 

delivery platforms like Swiggy, for the purposes of customer ratings, promotion, and 

establishing a brand identity (Moyeenudin et al, 2020). In a shell cloud kitchen, brand 

partnerships are crucial to maintaining, like the above fully-outsourced cloud kitchen. 

However, Swiggy must pay attention to catering to the alternate brands on their premises, 

nurturing the relationships between kitchen staff, delivery fleet, and its aggregator services. As 

Swiggy has a digital presence, it must maintain an image of a great user experience within the 

app through intuitive design, variety, and follow-through on deliveries under 30 minutes. 

4.6 Interview study: the voices of three sustainability experts 

The search for the interviewers began with the researchers’ receiving recommendations from 

their supervisor on academic experts linked to sustainability and circular economy. 

Simultaneously, the researchers reached out to environmental institutions, cloud kitchen 

operators, waste management organizations, and additional sustainability organizations. Two 

experts in academia agreed to participate in a semi-structured interview. Through connecting 

with the environmental organizations, one expert in sustainability, with insight into the 

restaurant industry, was referred by a fellow colleague. Altogether, these three interviewers 

were selected non-randomly, as the researchers identified valuable experience and knowledge 

sets to be derived from dialogues around sustainability, circular economy, and the SDGs. In 

total, these three interviews (Table 4) resulted in conversations circling the theories of TBL, 

CE, and the SDGs. 
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Table 4: Data Source – Interviews. (Own work). 

Respondent Position / Organization Date / Time / Place Collection  

Andreas 

Feldmann 

Associate Professor, Industrial 

Economics, Specialty in Resource 

Efficient and Sustainable Value 

Chains  

KTH Royal Institute of Technology 

May 9th, 2022 

2.00 pm to 3.00 pm 

CEST 

Zoom Conference  

Transcription of notes 

in real-time 

Johan Hultén  Project Manager, Sustainability 

Management  

IVL Svenska Miljöinstitutet 

(Swedish Environmental Institute) 

May 18th, 2022 

12.00 to 12.40 pm 

CEST 

Zoom Conference  

Transcription of notes 

in real-time 

Emrah 

Karakaya 

Associate Professor, Industrial 

Dynamics, and Sustainable 

Business Models  

KTH Royal Institute of Technology 

May 20th, 2022 

3.30 to 4.10 pm CEST 

Zoom Conference  

Recording of video 

conference meeting, 

transcription from 

audio  

 

The results from the interviews are shown below. To organize the main quotes, the researchers 

grouped them based on if they took on an economic, social, or environmental character. 

4.6.1 Economic Dimension  

In discussing the economic dimension of sustainability, the researchers gathered from the 

respondents' many unified sentiments, on the price of being sustainable. “There exists a trade-

off between sustainability and cost” says Andreas. Adding to this, Emrah shares, “it depends 

on scale and context, still, there is an observed higher cost that comes with being more 

sustainable”. The researchers addressed the potential for cloud kitchens to increase yields for 

prospective cloud kitchen operators. They spoke about how more traditional restaurant owners 

may seek more sustainable solutions, with Johan noting that “profit margins are a deciding 

factor in sustainable development”. 

4.6.2 Social Dimension 

The dialogue around the social dimension of sustainability sparked several interesting lines of 

thought. The researchers touched on social issues that the restaurant industry faces, particularly 

inequitable working conditions, laws, and policies. “There is a general agreement that policies 

are critical in sustainable development for industries”, says Emrah. Through partnerships with 

local, civil society, the researchers questioned the respondents on how to drive more 

sustainable initiatives. Johan emphasizes, “collaborations are pivotal in the management of 
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industries”. For a resource-exhaustive sector, restaurant owners must recognize their 

responsibility to be more eco-conscious. “In Sweden, there are currently no laws enforcing 

businesses to cut down on food waste”, says Johan. The researchers address how the cloud 

kitchen can be a tool for the mitigation of food waste. As it is digital innovation, the researchers 

describe and discuss the concept of the cloud kitchen, probing respondents on their take on 

digital solutions. “Technology can work well with very defined set-ups, typically supplying a 

5 to 10 percent enhancement in the operation or activity. At the same time, it requires a very 

precise environment to run optimally”, shares Andreas. 

4.6.3 Environmental Dimension 

When speaking about sustainability in the environmental dimension, the researchers perceived 

concern for current issues, highlighting, but not limited to greenhouse gas emissions, waste, 

and energy use. In connection to food waste and non-food waste, Andreas says, “Waste is a 

cost at both ends”, where contextually, there was a conversation around ordering takeaway, 

whether the customer eats all their food or not, if the end product of the food arrives home in a 

complete state, or if the restaurant manages to use their ingredients before expiration. Much of 

the knowledge around sustainability remains to be circulated among individuals and 

institutions. There is a need for knowledge sharing, with one example that was shared by Johan 

being the “publishing of materials such as handbooks to teach the community and stakeholders 

about lowering concerns such as food waste”.  
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5. Analysis and Discussion 

This chapter consists of an analysis merged with empirical-based discussions that were raised 

in the prior chapter. Based on the interviews and the case study, a focus on key takeaways, 

sustainability practices, and business models are addressed before a summary of this analysis. 

The goal of this analysis is to answer the overarching aim of this study which is to explore and 

advance the understanding of how the practices and business models of the cloud kitchen 

concept could contribute to a more sustainable restaurant industry. It is answered by tying 

together the theories with the practices. The flow of this analysis starts with environmental 

sustainability, moves on to social sustainability, and ends with economic sustainability in the 

cloud kitchen practices. There is a connection between the three frameworks tied to issues in 

the environment, society, and economy through this analysis and discussion on the empirics. 

5.1 Environmental sustainability in the cloud kitchen practices 

The environmental sustainability of cloud kitchens is analyzed through the lens of the triple 

bottom line (Elkington, 1998), circular economy (Stahel, 2016), and the SDGs ((Sachs, 2012; 

Allen et al, 2018)). The sustainability in cloud kitchens hinges on four factors: (1) the sharing 

of the kitchen space, (2) the packaging, (3) the delivery model, and (4) the use of data to predict 

customer orders (Pratty, 2021). The researchers identified these four factors to be part of this 

analysis. Each factor is analyzed and tied to the relevant theory. Table 5 includes an overview 

of the analysis of each of the factors which is followed by a detailed analysis. 

Table 5: Sustainability in the four factors in relation to theories. (Own work). 

Sharing of kitchen space Packaging 

 

CE: Sharing, reusing 

TBL: Environment 

SDG: Waste and consumption reduction 

 

CE: Recycling 

TBL: Environment 

SDG: Waste and consumption reduction 

 

The delivery model The use of data 

 

TBL: Environment 

SDG: Climate action 

 

TBL: Environment 

SDG: Climate action, Waste, and 

consumption reduction 

 

5.1.1 Sharing of kitchen space: 

Sharing of kitchen space introduces multiple opportunities to increase sustainability starting 

with the fact that multiple orders can be picked up from the same location by the same driver 

and delivered to customers instead of multiple pick-up locations which in turn would reduce 

the delivery distance per meal (Pratty, 2021). Brands can also share the same large energy-

intensive equipment as freezers, the same also applies to most of the large equipment that can 

be shared by more than one brand within the kitchen which eliminates the need to buy multiple 

pieces for the same equipment and in turn saves on emissions released by the manufacturing 
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and moving of that equipment. Sharing the space also enables brands to combine their supply 

chain which results in fewer truck journeys to deliver materials. The efficiency of this factor 

sustainability depends largely on how many food brands are sharing the space and the 

requirements of each of those brands. Operators can enhance this by analyzing the requirements 

of the brands in each location and identify operational synergies between them. 

This factor can be related to the environmental dimension in the triple bottom line as sharing 

resources and equipment could contribute to lowering waste and CO2 emissions. Furthermore, 

it can be related to the Circular Economy as sharing of resources and reusing of equipment is 

one of the key aspects of the circular economy (Ellen MacArthur Foundation, 2015). The factor 

can also be related to the SDG environmental goals of reduction in consumption and waste 

reduction (Agrawal et al, 2021). 

This factor is therefore seen as a positive contributor to the sustainability of the cloud kitchen 

concept. 

5.1.2 Packaging: 

Packaging is one of the most pressing issues to address for cloud kitchens to be sustainable. A 

Chinese study found that packaging is responsible for 86% of CO2 emissions resulting from a 

single meal delivery (Pratty, 2021). Sustainable packaging options are already available, and 

some brands are shifting some or all their packaging needs toward sustainable options. 

However, plastic and foam packaging are still a lot cheaper for many restaurant owners. Cloud 

kitchens can help brands by negotiating a much lower price for sustainable packaging since the 

kitchen will buy large quantities and will have the negotiation power to do so. Streamlining 

packaging can be easier to accomplish when multiple brands are sharing the same supply chain 

and procurement channels while still allowing brands to customize packages to reflect their 

brand identity. Another aspect is the operational savings and higher profit margins that cloud 

kitchens offer to the brands which might also encourage them to invest more in adopting 

sustainable packaging options. However, adopting plastic-free packaging can be challenging 

as it depends largely on the characteristics of each food brand. Some food brands require 

specific packaging standards to keep their food fresh and safe for consumption when delivered. 

This factor can be related to the environmental dimension in the triple bottom line as adopting 

sustainable and recyclable materials will contribute to lowering waste and CO2 emissions. 

Furthermore, it can be related to the Circular Economy as recycling is one aspect of the circular 

economy (Ellen MacArthur Foundation, 2015). The factor can also be related to the SDG 

sentimental goals of reduction of consumption and waste reduction (Agrawal et al 2021). 

This factor is therefore seen as a positive contributor to the sustainability of the cloud kitchen 

concept. 

5.1.3 The delivery model: 

Building central kitchens close to the high-density areas will result in shorter and consolidated 

delivery trips. However, the vehicle used for delivery can have a much bigger effect if 

sustainable options are used. This can be a bike or an electric scooter or a vehicle. Some cloud 

kitchen operators have already introduced regulations that allow for zero-emissions delivery 

vehicles in certain areas of the city. This factor can be challenging to control as many external 
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factors plays a big role in the decision making here. City regulations, gas and power prices, 

wages, accessibility to locations and many other factors should be considered for this this factor 

to have a real effect on the environmental sustainability of the model. 

This factor can be related to the environmental dimension in the Triple Bottom Line as adopting 

environmentally friendly vehicles will contribute to lowering CO2 emissions. Furthermore, it 

can be related to the SDG's sentimental goals of climate action (Agrawal et al 2021). 

This factor is therefore seen as a positive contributor to the sustainability of the cloud kitchen 

concept. 

5.1.4 The use of data: 

One of the biggest drawbacks of the traditional restaurant business is the fact that it is almost 

impossible to predict customer orders. This forces the restaurant owners to over-stock materials 

to be ready to serve customers at any time and to prepare food in larger quantities that might 

not be sold every day, the expired materials that were over-stocked out of caution and the 

leftovers of the prepared food will turn into food waste which is one of the biggest problems 

in the restaurant industry. Cloud kitchens use data captured by their system to analyze 

customers' order patterns and help brands with planning their material stocking and food 

preparation to minimize the number of expired materials and unsold cooked food and in turn 

cut down on food waste. However, a cloud kitchen needs to operate for a while to collect 

enough data to make use of. This also depends on privacy regulations in each market which 

plays a huge role on what the kitchen can collect from its customers and how it can use these 

data. Another challenge is the fact that the kitchen will need to invest in acquiring advanced 

data analysis technology and employing experienced data analysts in their team to be able to 

extract useful information from the data it collects. 

This factor can be related to the environmental dimension in the Triple Bottom Line as the use 

of data will contribute to lowering waste and CO2 emissions. Furthermore, it can be related to 

the Circular Economy as understanding customers' order patterns through data will help with 

the reduction of waste which is one aspect of the circular economy (Ellen MacArthur 

Foundation, 2015). The factor can also be related to the SDG climate action goal of waste 

reduction (Agrawal et al 2021). This factor is therefore seen as a positive contributor to the 

sustainability of the cloud kitchen concept. 

The results relating to the codes in the environmental dimension pertain to climate action. The 

following SDGs are related to the planet: SDG 6 (Clean Water and Sanitation), SDG 7 

(Affordable and Clean Energy), SDG 12 (Responsible Consumption and Production), and SDG 

13 (Climate Action). 

The restaurant industry stands to be an entity that is heavy in demand of using water and energy, 

that engages in pollution-driving activities, with the emission of greenhouse gases through the 

delivery fleet and the cooking of meat, etc. Much of the food that is wasted in the restaurant 

industry occurs at the phase of production, though the results of the expert interviews 

emphasize further that waste is a cost at both ends - from the preparation of the food to any 

food that is not consumed by the customer and discarded. 

For the cloud kitchen to mitigate its impact on the planet, there is a need for information to be 

circulated, as environmental institutions are advocates for publishing material such as 
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handbooks to teach the community and stakeholders about lowering environmental concerns 

such as food waste. The available evidence on GHG emissions ties it to policy choices and the 

economy. The environmental damage brought forth by the cloud kitchens has the potential to 

be reduced if there is action on optimizing sustainable practices and employing the use of 

technology to aid in efficient kitchen processes. 

Taking proactive and corrective actions towards sustainability is necessary for the cloud 

kitchen business. From the results of the content analysis, it is seen that there is some standard 

of transparency in the reporting of energy and water consumption, the recycling processes of 

end products, and the management of by-products. However, with more sustainability reports 

and public sustainability initiatives shared, both Kitopi and Swiggy are being accountable and 

showing awareness of the role they place in the industry. There are challenges and benefits to 

developing sustainable methodologies and workflows across various stages of the cloud 

kitchen. 

As there is major meat consumption or food preparation involving meat, another consideration 

should be paid towards the re-evaluation of diets and taking steps to reduce greenhouse gas 

emissions. To urge governments to care and implement policies on climate change is 

imperative in the short term and long term. There needs to be support for high-profile 

partnerships and the advocacy of public policies. Efficient technologies that minimize resource 

consumption while improving productivity are key to achieving sustainable development. The 

use of renewable energy sources such as food that is no longer fit for consumption should be 

an area of study to explore. A sustainable process can be striving for sustainable sourcing of 

goods, acquired glocally (local and global). Finally, collaborations with the government and 

other stakeholder groups to reduce packaging and food waste are possible measures to take 

toward a more sustainable planet. 

5.2 Social sustainability in the cloud kitchen models 

The triple bottom line (Elkington, 1998), circular economy (Stahel, 2016), and the SDGs 

(Sachs, 2012; Allen et al, 2018) are tied to social issues. The triple bottom line’s social 

dimension is observed through well-being and human capital. The SDG factors of people, 

peace, and partnerships are related to the following SDGs: people - SDG 5 (Gender Equality), 

SDG 10 (Reduced Inequalities), peace - SDG 16 (Peace, Justice, and Strong Institutions), and 

partnerships - SDG 3 (Good Health and Well-being), SDG 4 (Quality Education), SDG 9 

(Industry Innovation and Infrastructure), and SDG 17 (Partnership for the Goals). It is observed 

that inclusivity, stronger institutions, policies, and innovation may be present in the cloud 

kitchen from the gathered evidence of the content analysis and expert interviews. 

The results relating to these codes show that the nurturing and development of a worker’s 

experience, skills, and competencies (human capital) may possibly be supported in the cloud 

kitchen concept. A study on human capital defines it as “the collection of skills that a labor 

force holds” (Goldin, 2016, 1). The creation of jobs through the cloud kitchen business itself 

is advantageous for those who have little to no working experience. However, there must be 

motivating dialogue around technical and on-the-job training within restaurant work, 

particularly for kitchen staff, who are at the heart of the production stage. Through investing 

in proper training and education for employees, the quality and well-being of the workforce 

are accounted for. The monitoring of working conditions and labor laws is still not heavily 

reported or transparent in the cloud kitchen sector. As a result, the implementation of 

sustainable measures must be enforced to uphold equitable working conditions. 
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Based on the evidence acquired from the data collection, it is plausible that there is an area of 

growth for the reduction of inequalities in the food & beverage space. For small business 

owners breaking into the cloud kitchen arena, such a venture should have support, training, and 

accessibility into markets, where it’s perceived that there is a great need to boost advocacy for 

female entrepreneurs. Through collaborating with civil society institutions, a crucial step is 

taken towards stimulating public policies that articulate inequalities encountered in the cloud 

kitchen concept. 

Institutions need to be compelling, responsible, and comprehensive at all levels. Organizations 

advance the creation and upkeep of precise cycles for which choices are made, questions are 

settled, and where power is moved starting with one gathering and then onto the next. Quality 

nearby administration is significant. There should be a show of moral administration where a 

cloud kitchen business creates an assertion distribution on common liberties. There should be 

an improvement in discernibility. It is vital to have joint efforts with local governments to 

upgrade food security and increase value. 

There is a general consensus on collaborations being pivotal in the management of restaurants. 

Innovations in technology have the ability to drive sustainability, however, it can be suggested 

that alliances, networks, movements, forums, and initiatives come together in collaboration 

towards advancing sustainability practices. Applying this to the cloud kitchen, the adoption of 

such a technological innovation can offer both opportunities and challenges. Technology can 

work well with very defined set-ups, typically supplying a 5 to 10 percent enhancement in the 

operation or activity. At the same time, it requires a very precise environment to run optimally. 

The cloud kitchen businesses, Kitopi and Swiggy, display how their personal, in-house 

technologies have optimized food processes in the stages of their business models. As noted in 

the case study, Kitopi uses a smart kitchen operating system that harnesses the power of data 

science for efficient kitchen processes and practices, intertwining health and safety. For 

Swiggy, integrated machine learning and AI have maximized the use of data towards learning 

consumer behavior for providing on-demand access to food. 

All the while, the social dimension of sustainability within this sector appears to be a 

consequential area of growth for cloud kitchen businesses to maintain their human capital while 

nurturing the well-being of the cloud kitchen staff. As this new concept continues to gain 

momentum in its operational potential, there is not a substantial amount of documentation in 

the investment of a cloud kitchen staff’s skills. For this reason, cloud kitchen operators should 

seek to understand their employee’s goals and extant skill set for which to build upon. Unless 

the cloud kitchen operator is consciously being proactive in caring for the well-being of their 

employees and engaging in local alliances to measure sustainable policies to hold themselves 

accountable, the struggle of being socially sustainable remains. 

By analyzing the social dimension with a theoretical lens, the cloud kitchen can support the 

social issue of well-being and human capital, though drastic measures of accountability and 

integrated collaborations that advocate for equitable, social constructs must be present. 

5.3 Economic sustainability in the cloud kitchen models 

The triple bottom line (Elkington, 1998), circular economy (Stahel, 2016), and the SDGs 

(Sachs, 2012; Allen et al, 2018) are tied to economic issues. The triple bottom line’s economic 

dimension is observed through financial incentives in the ESG model. The SDG factor of 
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prosperity is related to SDG 1 (No Poverty) and SDG 8 (Decent work and economic growth). 

It is observed that economic growth and jobs may be plausible through the cloud kitchen 

concept. 

The results relating to these codes show that cloud kitchens can potentially drive future demand 

by opening new markets. It's vital that small and medium-sized enterprises (SMEs) are able to 

participate in the value chains of the industry. There are also many factors that go into making 

a successful cloud kitchen business, such as the availability and development of skilled workers 

and the establishment of strong local brands. In the case study, it is suggested that the cloud 

kitchen’s technological capacity may achieve some levels of increased productivity, however, 

the potential trade-offs of rapid economic growth in the present day suffer some consequences 

of economic growth in the future. 

The results from the content analysis regarding different cloud kitchen business models point 

to the investment in a cloud kitchen business increasing yields. On the evidence available in 

looking at Kitopi’s fully-outsourced business model, it comes with the lowest startup and 

operating cost as the ordering, preparation, and delivery are completely outsourced to the cloud 

kitchen operator. However, a major challenge for cloud kitchen businesses that operate under 

this model relates to the profit margins for each delivered meal being reduced as the cut taken 

by the cloud kitchen operator is often exorbitant. The available evidence on Swiggy’s shell 

cloud business model exhibits a low start-up investment for geographical expansion while 

testing new menu offerings as it is characterized by being multi-branded, and aggregator-

owned with coworking kitchen spaces. This type of kitchen is faced with the challenge of 

building and sustaining individual brands while accounting for order volume and delivery 

pricing. For both Kitopi and Swiggy, where a high sales volume is apparent in their high-

demand markets, finance must be held to standards that maintain responsible actions by taking 

the factors of society and the environment into account when carrying out investments. 

The expert interviews show that profit margins are a deciding factor in sustainable 

development, a trade-off exists between cost and sustainability, and the more sustainable 

something may be - the more expensive it can be. It is reasonable to assume that for an investor 

to take the leap into a cloud kitchen business, one may screen such an investment based on the 

environmental, social, and governance (ESG) criteria as it encourages responsible behavior in 

a company. For restaurant operators, the potential of saving money by being greener may be 

financially incentivizing, however, scaling in markets can take time to truly produce notable 

yields and profit margins. 

There prevails a strain on the economic dimension of sustainability within this sector. On one 

hand, the ability for cloud kitchen operators to create jobs presents opportunities for financial 

gain. On the other hand, cloud kitchen operators should strive to have egalitarian objectives 

embedded in their operations, with the goal of a healthy work environment that is equitable, 

and hopefully, optimal for all. Presently, the cloud kitchen concept has room for development 

in defining plans towards both the local and global poverty crisis. This requires people in 

organizations within the community who are motivated to create great change towards 

fulfilling an economic sustainable agenda. 

From analyzing the economic dimension with a theoretical lens, the cloud kitchen can support 

the economic issue of poverty alleviation and provide decent work and economic growth, 

though the challenge of managing the trade-offs of finances and sustainability coexist. 
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5.4 Business model analysis 

To Answer RQ2, the researchers analyze the six cloud kitchen business models in relation to 

the four sustainability factors we identified. 

5.4.1 Sharing of kitchen space 

Four out of the six cloud kitchen business models enable multiple brands to share the kitchen 

space, the materials supply chain, and the delivery channels. Sharing these parts optimizes the 

sustainability of these brands when compared to the traditional restaurant business model. 

However, not all business models offer the same sharing characteristics and opportunities. 

Shell cloud kitchens offer only space with no equipment eliminating the possibility to share 

equipment between brands. Shell cloud kitchens limit delivery operations to their own fleet 

which makes it possible for multiple meal deliveries to be consolidated into a single journey 

lowering the carbon footprint per delivered meal. They also enable the brands to share the same 

materials sourcing supply chain. 

Fully-stacked, fully-outsourced, and multi-brand cloud kitchens offer a fully equipped shared 

kitchen space that enables brands to share equipment and utilize their full capacity. Delivery is 

handled by the kitchen’s delivery fleet or the 3rd party delivery partners and is optimized for 

efficiency by the cloud kitchen software. Materials sourcing supply chain is shared between 

the brands as well. 

While cloud kitchens were built around the idea of sharing space and resources to optimize 

processes and increase profit margins, independent and hybrid business models focus on a 

single brand per location where only one brand operates out of the kitchen space, the reason is 

that these two business models were designed to facilitate quick expansion into new locations 

for a single brand. These two models are usually used by well-established restaurant brands 

with extremely high volumes of orders which makes it feasible for these brands to use this 

model. These two business models offer no sustainability benefits compared to the traditional 

restaurant business model in relation to the sharing of the kitchen space. 

5.4.2 Packaging 

While sustainable packaging options are available, they are more expensive compared to non-

sustainable options. The different cloud kitchen business models have different effects on this 

aspect. Independent and hybrid cloud kitchens offer no opportunities to save on bulk packaging 

orders for multiple brands as they host a single brand per kitchen. The remaining four cloud 

kitchen business models offer the brands the opportunity to negotiate better sustainable 

packaging deals. 

In addition to this, the higher profit margins offered by adopting any of the six business models 

might encourage brands to invest in sustainable packaging. Cloud kitchens can also introduce 

opportunities to trail new innovative ideas for sustainable packaging. 
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5.4.3 The delivery model 

The delivery model plays an important part in how sustainable the cloud kitchen concept is. 

The three key aspects here are the possibility of consolidating multiple delivery trips into one 

trip, the number of kitchen locations and their geographical placement in the city, and the type 

of vehicles used to do the delivery. 

When it comes to the ability to consolidate multiple deliveries in one, All the cloud kitchen 

models offer this through their software that takes care of allocating deliveries to drivers using 

smart algorithms developed to optimize the time of delivery and shorten the miles per delivery 

required, which in turn results in lower CO2 emissions per delivery. However, the more brands 

that share the kitchen, the higher the number of orders that need to be delivered, and the higher 

the chance to consolidate multiple trips into one. This means that an independent and hybrid 

business model will have the minimum benefits in this aspect. 

The number of kitchens and their geographical placement within the city also plays an 

important role in enhancing the sustainability of the deliveries, as the more locations the model 

offers and the better these locations are distributed in relation to high-density populated areas 

in the city, the lower CO2 emission per trip will be emitted. All business models offer the same 

opportunities in this aspect, and it mainly depends on the size of the cloud kitchen operator and 

the market in which they operate. 

The type of vehicles used to do the deliveries also plays a big part here and the different cloud 

kitchen business models offer different opportunities here. Independent, multi-brand, hybrid, 

and fully-outsourced business models allow brands to either use their own delivery fleet, the 

cloud kitchen delivery fleet, or a 3rd party delivery fleet. This means that the cloud kitchen can 

only decide on the type of vehicles (gas-powered, electric, bikes) for their own fleet only, and 

thus the sustainability of the delivery model is only partially controlled by the cloud kitchen. 

Shell and fully-stacked cloud kitchens allow brands to exclusively use the cloud kitchen’s 

delivery fleet to do the meal deliveries, meaning that the cloud kitchen operator has full control 

over what type of vehicles can be used for deliveries and can even collect and analyze more 

accurate data on their CO2 emissions per meal delivery. 

5.4.4 The use of data 

All cloud kitchen business models use software to control, monitor, and collect data in all steps 

of the food preparation chain. The software manages raw materials sourcing and storage, food 

preparation steps based on different recipes, food packaging, and delivery allocation and 

optimization. 

The data collected along these different steps are analyzed to predict future customer orders 

and market demand changes. This allows the brand to better handle materials sourcing and 

stocking in a way that would lower food waste generated when stocked items expire or are 

ruined due to stocking issues. Food preparation is also optimized to maximize the usage of 

materials and lower food production waste while saving worker’s time. Deliveries are 

dispatched by the software based on the customer’s location and the driver’s capacity, the 

delivery algorithm is developed to ensure that the driver’s time and capacity utilization is 

maximized. This, in turn, means that delivered meals will have lower CO2 emissions per meal 

delivery. 
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Shell and fully-stacked business models offer an extra edge over the other model because they 

allow brands to exclusively take orders through the cloud kitchen's own platform and make 

deliveries with the cloud kitchen’s own fleet which means that they can gather more data on 

the food ordering step and can also gather feedback from customers after delivery. The more 

data the cloud kitchen can collect and analyze, the higher the opportunities for sustainable 

enhancement along the chain. 

Table 6: Potential of optimizing sustainability practices within each of the four factors across 

the six cloud kitchen business models. 

BM / Factors Sharing Packaging Delivery model Use of data 

Independent 1 1 2 2 

Multi-brand 3 3 2 2 

Hybrid 1 1 2 2 

Shell 2 3 3 3 

Fully-stacked 3 3 3 3 

Fully-outsourced 3 3 2 2 

Scale: 1: Low, 2: Average, 3: High. 

5.5 Analysis summary  

The analysis answers the aim of this study which is to explore and advance the understanding 

of how the practices and business models of the cloud kitchen concept could contribute to a 

more sustainable restaurant industry. The phenomenon was circled using a lens of all three 

frameworks - the triple bottom line, circular economy, and the SDGs. The theory of the triple 

bottom line considers sustainable development of all three dimensions economically, 

environmentally, and socially. It emphasizes the 3Ps - people, planet, and profits. Circular 

economy regards sharing, reusing, and recycling of materials. Lastly, the sustainable 

development goals are a framework for universal, human needs. 

By examining the cloud kitchen concept through a combined method of interview study and 

case study, the cloud kitchen is recognized as promoting sustainability, in each dimension. 

Through the empirical themes, addressing the three lines of sustainable development equally 

and holistically poses challenges, but the transformative, digital solution that is the cloud 

kitchen exhibits further potential. In the environmental dimension, the researchers observed 

the cloud kitchen’s four factors (sharing of kitchen space, packaging, delivery model, and use 

of data) supporting sustainability. In the social dimension, the researchers witnessed a plausible 

boost in human capital and well-being. In the economic dimension, the researchers found the 

potential for an increase in yields and profit margins through the cloud kitchen concept. 

The three levels of the coding tree depict major areas of focus and growth in this study of 

sustainability. It is critical to acknowledge the relationships among all three frameworks as 

there is overlap in the development, practices, dimensions, and goals of sustainability. The 

cloud kitchens, Kitopi and Swiggy, as analyzed in their distinct business models, set an 
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example for other restaurant operators to adopt digital technologies, branching out into the 

virtual space for a more sustainable, sharing economy.  
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6. Conclusions & Contributions 

This chapter concludes the findings of the research and answers the research questions. There 

are both theoretical and practical contributions identified. Thereafter, limitations and future 

research are noted. 

6.1 Conclusions 

The aim of this study was to investigate the sustainability of the emergent cloud kitchen concept 

within the restaurant industry and to analyze its different business models to understand how 

they compare to each other from a sustainability perspective. 

Based on the content analysis in the case study, the researchers were able to identify four 

sustainability factors within the cloud kitchen business model. Each of these factors (sharing 

of kitchen space, packaging, delivery model, and use of data) is analyzed and discussed 

separately and then compared to similar factors within the traditional restaurant to answer RQ1. 

The researchers were able to conclude that with each of the four sustainability factors, the cloud 

kitchen concept was able to offer more sustainable methods that would positively contribute to 

a more sustainable restaurant industry. The researchers also identified six different business 

models used to operate cloud kitchens and explained the characteristics of each business model. 

To answer RQ2, the researchers analyzed and discussed the four sustainability factors in 

relation to the six different business models. The researchers were able to conclude that each 

business model introduces different opportunities for sustainability in relation to the four 

factors. 

6.2 Contributions 

This study advances the knowledge around the cloud kitchen concept, both theoretically and 

practically. There are three theoretical contributions of this study, consisting of the triple 

bottom line, the circular economy, and the SDGS (more practice-oriented). This study 

contributes to the theoretical knowledge in all three theoretical models by providing analysis 

of the relationship between the cloud kitchen concept and each of the theoretical models based 

on the defined sustainability factors. There are practical contributions to the cloud kitchen 

concept in the restaurant industry. There is an advancement of practical knowledge in 

managerial practices in this sector as restaurant managers that are interested in venturing into 

the cloud kitchen concept can read this study to get a better understanding about cloud kitchen 

sustainability practices and which of the cloud kitchen business model can be more 

environmentally sustainable in different setups. This study contributes both to academia and 

society. 

6.3 Limitations 

There are limitations that influenced the analysis of this study which should be considered 

when looking at the findings. 
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The cloud kitchen concept is relatively new and there is limited literature revolving around the 

concept. This also affected the possibility of interviewing a cloud kitchen company as all the 

companies that the researchers contacted were hesitant to be interviewed in sharing details 

about how they operate and what sustainability practices they implement.  

The researchers were able to conduct three interviews with experts in sustainability, circular 

economy, and the restaurant industry (i.e., food waste management). However, all the meetings 

were held through video conference which might have limited the interactions factor that is 

typically more optimal when performing interviews in person. 

6.4 Future Research 

There calls for a continuation of examining the contributions of the cloud kitchen concept 

towards a more sustainable restaurant industry. While the qualitative analysis conducted in this 

research provided a better understanding of the sustainability aspect of the emergent cloud 

kitchen concept and its different business models, future research could focus on providing 

quantitative sustainability data. The researchers recommend working with one or more cloud 

kitchen operators for future studies as this will offer the opportunity to gather quantitative data 

on the latest sustainable practices and business models. Over time, the maturity of this concept 

may lead to more transparency from the cloud kitchen operators to discuss their business 

operations which could contribute to studies towards a sustainable restaurant industry. 
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Appendix A - Interview Guide  

 

Introduction  

 

What position do you have at your institution, and could you describe the work you do? 

 

What is the first thing that comes to mind when we say, “circular economy”? What does 

sustainability mean to you? 

 

Sustainability perception / Circular economy perception  

 

When you think of sustainability practices, which ones do you think are the most relevant 

today? Why do you think that?  

 

How might a resource-intensive sector like the restaurant industry become more sustainable?  

 

Within this specific industry, how might the circular economy play a role in the sustainable 

practice of food waste reduction? 

 

The GRA notes the following practices of sustainability: energy efficiency, conservation of 

water, prevention of pollution, recycle programs, sustainable food programs, green purchasing, 

and green substances and designs. What do you think about these practices?  

 

Cloud kitchen concept 

 

Based on the description of the cloud kitchen concept, what sort of impact do you think a cloud 

kitchen may have in the future of the restaurant industry? 

 

Case studies 

 

From your perspective, how may the cloud kitchen businesses (Kitopi / Swiggy) facilitate a 

circular economy in their business models? 
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Appendix B - The Research Process by Saunders et al, 

2006 
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