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INTRODUCTION:

Technological sustainability is the other crucial dimension 
which has influenced the success and effectiveness of the 
operations of cloud kitchen. The application of digital 
technologies, such as online ordering system, data 
analytics, artificial intelligence, use of automated kitchen 
system, and inventory management software has 
transformed the cloud kitchen ecosystem. These 
technological innovations make the operations more 
efficient and enjoyable to customers as well as aiding in the 
optimization of resources and cost reduction.

Because of the greater relevance of sustainability in the 
modern business processes, the ways in which social, 
environmental and technological factors could interrelate 
in the cloud kitchens, should be investigated. The review of 
literature will be carried out in an extensive manner to 
determine the current trends in research, theoretical 
methods, and empirical researches on the operations of 
cloud kitchen regarding sustainability practices. The 
synthesis of the past study will assist the review to provide a 
more insightful perspective on the aspects of sustainability 
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The fast evolution of the food service business has given 
way to the creation of the cloud kitchen, or ghost kitchen, or 
virtual kitchen. These are technology-driven food 
production units that do not have a traditional dine-in 
facility but mostly concentrate on online food delivery 
services. The rise in demand of convenience, online 
booking systems and economical business models has 
played a key role in the expansion of cloud kitchens 
especially in urban areas like Mumbai and Pune. The 
growing role of a sector makes it even more critical to 

explore the ways in which the principles of sustainability 
can be applied to the work of cloud kitchen to guarantee the 
long-term sustainability and responsible business 
activities.

Abstract
The fast development and proliferation of cloud kitchens 
have transformed the food service business across the globe 
by adopting digital technologies and delivery-based 
business models. However, academic attention to the 
sustainability prospects of this new industry has been 
increasing in the last few years. The paper will give a 
detailed literature review of the sustainability in cloud 
kitchen operations literature that involves the social, 
environmental, and technological sustainability in cloud 
kitchen operations using scholarly articles published 
within the last ten years (2015-2026). The review makes 
conclusions based on various scholarly articles, reports, 
and empirical studies to acquire knowledge about how 
sustainabi l i ty  pract ices  impact  the operat ions 
effectiveness, welfare of stakeholders, and the business 
sustainability in the cloud kitchens. The social 
sustainability aspects include employee welfare, working 
conditions and quality of customer service as compared to 
environment sustainability which is sustainable packaging, 
reduction of waste and responsible sourcing of food 
ingredients. Technological sustainability aims at the 
utilisation of digital platforms, automation, data analytics, 
and artificial intelligence to improve the functioning of the 
operations and optimisation of resources. The review 
determines the emerging trends, gaps in research, and 
future perspective in the evolution of sustainable cloud 
kitchens.

Food service industry is a notion that has numerous aspects 
like social sustainability, environmental sustainability and 
technological sustainability. Social sustainability refers to 
the act of promoting employee welfare, customer 
satisfaction, ethical practice of labour and communal 
involvement. The fair working conditions, safety of the 
workers, and quality of the services are also significant 
factors when applied to the cloud kitchens as they are the 
ones that guarantee customer loyalty and organizational 
reputation. Environmental sustainability has to deal with 
making sure that the ecological footprint of the business 
operation is kept to minimum. Such issues as sustainable 
packaging, waste disposal, energy conservation, and 
sustainable sourcing of food materials are all becoming 
topical as the food delivery services lead to great amount of 
packaging waste and carbon emissions.
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RESEARCH OBJECTIVES:

in the cloud kitchen business and highlight the areas where 
more academic studies should be carried out.

Food-delivery packaging studies point at the significance 
of such a functional performance as leak-proofing and 
thermal retention in satisfying customers and staying 
sustainable. Packaging failures may result in wastage and 
returns. Design-oriented scholarship focuses on how 
sustainability is about good containment and hygiene, and 
how seals and materials can be improved to reduce spillage 
and contamination. In the case of cloud kitchens, the use of 
leak-proof and food-safe packaging is an important tool in 
order to promote sustainability because it will result in a 
less wasteful and more efficient delivery process.   

Supplier level environmental certification is a governance 
tool that aims at standardizing sourcing, process controls 
and enhancement in the packaging supply chain. The ISO 
14001 is standardly employed as a benchmark to the 
environmental management systems, which improves 
supervision, records, and supplier responsibility, which are 
highly significant in cloud kitchens in outsourced 
packaging procurement. The certification enhances 
traceability and reduces inconsistency in environmental 
performance, particularly in conjunction with buyer audits 
and quantifiable KPIs such as recycled content and 
responsible forestry.    

Recent studies show that the environmental impact can be 
reduced through switching to recyclable, compostable, or 
bio-based materials instead of conventional ones, 
depending on the practical end-of-life management, such 
as the collection and sorting infrastructure. When using off-
premises food services, the material selection influences 
the waste results and also has to meet the functionality 
requirements (including heat resistance and leakage 
control). To be effective, the so-called sustainable materials 
should be able to meet the performance criteria and align 
with the current recovery systems, otherwise they can 
become a source of landfills and downcycling as a result of 
contamination. 

REVIEW OF LITERATURE:

To review the existing literature on social sustainability 
practices in cloud kitchen operations.

To analyse the role of technological innovations in 
enhancing sustainable operations in the cloud kitchen 
ecosystem.

To examine the environmental sustainability initiatives 
adopted by cloud kitchens as reported in prior studies.

The main aspects of social sustainability in the cloud 
kitchen business include employee welfare, fair labour 
practices, work safety, customer satisfaction, and ethical 
business practices. The literature that exists creates an 
emphasis on the fact that cloud kitchens are very reliant on 
human resources, including the kitchen staff, delivery 
partners, and support personnel. Research has highlighted 
the need to give employees fair wages, good working 
hours, safe kitchen conditions, and training opportunities. 
Also, keeping the customers by the quality preparation of 
food, hygiene and clear service delivery also constitutes an 
important part of social sustainability. The analysis of past 
studies facilitates the comprehension of the benefits of 
social sustainability practices on employee satisfaction, 
higher service quality, and organisational stability in the 
long run when operating a cloud kitchen business.

The research on the reusable food-packaging systems 
shows that the positive effect on the environment will 
depend on the repeated cycles of use that will reduce the 
effects of production, and the effective reverse logistics. 
The adoption rates are enhanced when the operational 
difficulties are minimized by easy deposit-return systems, 
uniform container formats, and precise incentives, as well 
as strong food-safety guarantees. In cloud kitchens, the 

emphasis is made on the system design, coordination with 
partners, cleaning standards, and consumer engagement, 
instead of simply switching materials.   

L I T E R A T U R E  R E V I E W  O N  S O C I A L 
SUSTAINABILITY PRACTICES IN CLOUD 
KITCHEN OPERATIONS:

Light weighting is linked to the use of fewer materials and 
less transport emissions, but it may jeopardize the level of 
protection, resulting in more food waste. Recent research 
recommends the use of a multi-criteria approach, a carbon 
footprint optimization, a barrier performance and 
durability, and recyclability. In cloud kitchens, the 
strategies of preserving the integrity of products, including 
right-sizing, material replacement, and mono-material 
simplification, are more suitable compared to aggressive 
down-gauging that can lead to leaks, destruction, or loss of 
heat.    

Clearly, the problem in the packaging disposal behavior has 
been caused by confusion of the consumers to the symbols 
of the recyclability, contamination regulations, and sorting 
procedures in the localities. It has been shown that giving 
clear, consumer-focused instructions, like straightforward 
directions and uniform labels, increases sorting accuracy 
and reduces wish-cycling. In the case of cloud kitchens, to 
enhance recovery rates, a disposal guidance should be 
included in the packaging design and customer feedback, 
using QR codes and icons, as it can enhance the credibility 
of the environmentally-friendly practices, especially when 
the material has certain disposal needs.   

Recent literature suggests that the decision on 
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sustainability in off-premises food services is a trade-off 
between cost  and funct ional  performance and 
environmental performance. A study of food-packaging 
circular economy shows that restaurants and consumers 
consider the convenience and functionality in relation to 
their readiness to pay more on greener alternatives. Also, 
life cycle assessment (LCA) studies indicate inconsistency 
in outcomes depending on assumptions and situations. In 
the case of cloud kitchens, and the need to manage the cost-
eco trade-off, portfolio design is a successful approach that 
emphasizes meaningful changes and stable unit economics 
and customer experience to be adopted over time.

The diet-related emissions, land use, and biodiversity 
pressures associated with higher plant-forward ingredient 
ratio with reduced red meat and dairy are connected, so a 
higher proportion of plant-based ingredients could be an 
effective environmental strategy of cloud kitchens. This is 
also the method that entails procedures such as 
procurement strategy such as utilization of diversified plant 
proteins and creation of vegetarian meals to enhance 
environmental performance and stabilize costs. 
Nevertheless, sustainability cannot be assured, but depends 
on the processing intensity and the sourcing geography. 
The most successful results are provided by the 
combination of plant-forwarding and local sourcing with 
waste-cutting strategies in the cloud kitchens.      

THE ENVIRONMENTAL SUSTAINABILITY 
INITIATIVES ADOPTED BY CLOUD KITCHENS 
AS REPORTED IN PRIOR STUDIES
The activities of cloud kitchens in environmental 
sustainability are aimed at minimising the environmental 
impact of the food preparation and delivery processes. The 
literature emphasises the use of sustainable packaging 
materials, waste management programs, low-energy-
consuming kitchen appliances, and responsible sourcing of 
ingredients. Numerous studies indicate that the increasing 
amount of food delivery online has contributed greatly to 
the consumption of plastic wrapping and food waste. 
Consequen t ly,  c loud  k i t chens  a re  embrac ing 
environmentally friendly packaging, recycling, and 
energy-saving processes in order to reduce environmental 
degradation. The analysis of available literature will give 
an idea of how environmental sustainability practices are 
applied and how they help mitigate carbon footprints and 
ensure responsible resource use in the cloud kitchen 
business.

Sustainability certification such as Rainforest Alliance and 
fair trade are reliable indicators of regulated environmental 
and social undertakings, which help cloud kitchens by 
improving the supply chain visibility. Such certifications 
can improve information asymmetry and create a culture of 
responsible procurement; however, their success depends 
on the level of adoption, the strength of audits, and 
traceability. In the case of cloud kitchens, the incorporation 
of certifications into the vendor selection requirements, 
regular verification of the suppliers and the reporting 
should be integrated as a key element to guarantee 
quantifiable effects.

Prep-stage waste is aimed at reducing the losses in food 
prior to delivery to customers; this is achieved by 
addressing the problems of waste and spoilage including 
poor FIFO/FEFO, over-preparation, and poor demand 
forecasts. The process design is closely related to the 
effective waste reduction in cloud kitchens which involves 
the standardized prep yields, batch sizing and better 
inventory management. It has been demonstrated that 
proper storage practices, production planning and 
operational discipline is of paramount importance in 
improving waste results. With the combination of these 
ideas and cloud kitchen forecasts, the environmental 
performance can be enhanced by managing the waste under 
control. 

The concept of carbon-footprint awareness in sourcing is to 
convert green intent into actions that are measurable, e.g. 
by choosing the low-impact ingredient and asking 
suppliers to disclose their emissions. Cloud kitchens are 
vulnerable to lack of consistency in measurement because 
of the different datasets and accounting procedures. The 
literature of the past points out that it is necessary to have 
distinct scope and rules, and the recent research in 
hospitality proves that well-presented carbon information 
can affect consumers, depending on how information is 
framed and how much consumers trust the information.  

Local and seasonal sourcing is considered to be one of the 
ways to minimize food-miles and improve the short supply 
chains as it will positively impact the environment and 
local populations. To have meaningful sustainability, cloud 
kitchens should have a clear definition of local, include 
seasonal foods in the menu, and procurement in line with 
demand forecasting. Any inefficiencies in the last-mile 
delivery or emergency sourcing can undermine the gains. 
Systematic reviews indicate that the use of the term local + 
seasonal can have an effect on sustainability, but the results 
vary depending on multiple factors including production 
strategies and transportation, and thus valid sustainability 
claims require a strong measurement

Ethical procurement is an umbrella concept of sourcing that 
involves labor, fairness, anti-corruption and responsible 
supplier conduct, especially in fragmented food supply 
networks. The ISO 20400 is a guidance outline to 
incorporate sustainability in procurement practices, which 
in the case of cloud kitchens is creating supplier codes of 
conduct, risk-based due diligence, grievance pathways, and 
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contract clauses that deal with traceability, labor standards, 
and environmental compliance. The literature recommends 
that to use the standards effectively, they should be 
embedded in the procurement activities including supplier 
onboarding, audits, scorecards, and corrective action plans 
instead of viewing them as policy documents.

Social sustainability is determined by affordability and 
accessibility that influence the fairness of the food service 

benefits allocation. In cloud kitchens, the prices and 
delivery charges may foster or enhance exclusion. 
Accessibility is regarded as a multidimensional concept, 
implying that the kitchens must track the affordability with 
the help of metrics and develop the accessible bundles 
outside of short-term discounts.     

Traceability of ingredients in cloud kitchens helps to 
improve the capacity to check the origin of the product, 
minimize fraud risks, expand the possibility of recalling, 
and sustainability claims. This is maximized by end-to-end 
tracking, digital documentation, standard labelling, and 
verification of suppliers. According to research, 
traceability as a tool of governance is effective at 
monitoring and compliance especially in case of cloud 
kitchens collaborating with aggregators because it helps to 
address  reputat ional  r isk by faci l i ta t ing open 
communication and quick response to incidents.  

Portion control improves health by helping customers to 
regulate energy consumption and develop healthier eating 
patterns, especially where delivery scenarios are involved 
where the portion size can get bigger. It is found that 
increased portions result in increased intake, so the idea of 
portion-size regulation with standard sizes, smaller 
defaults, and clearly available information- is an efficient 
social sustainability instrument. Considerable designing of 
portions in cloud kitchens also helps reduce wastes and 
make them cost effective, which adds to its contribution to 
cross-dimensional sustainability as well as nutritional 
profiling and comprehensible menu descriptions.   

Ingredient and allergen disclosure is highly relevant to 
social sustainability as it improves consumer protection 
and confidence, especially in the case of delivery, where the 
interaction with staff is not involved. Studies have shown 
that there is inconsistency in the disclosure of allergens on 
restaurant menus and this reveals safety and inclusion 
problems. Regulatory advice, such as FDA allergen 
labeling, establish standards of clarity, and there is 
evidence to support structured methods of disclosure such 
as icons, ingredient lists and warnings on cross-contact in 
addition to staff training on recipe modification.     

Culturally inclusive menus improve social sustainability as 
they respect the many identities and allow the incorporation 
of the wider community. This inclusivity can be fulfilled in 
cloud kitchens by the use of modular menus and 
customizable options, which will make sure that different 
cultures are represented. It has been shown that this 
inclusiveness creates a sense of belonging and contentment 
which can make customers loyal and refer to others 
favourably.      

The health-oriented menu design will increase the social 
sustainability by upgrading the quality of the diet and 
availability of healthier food in accessible dining spaces, 
especially cloud kitchens. This includes reformulation of 
meals to reduce sodium and sugar, healthful defaults, 
labeling and choice architecture to promote balanced 
meals. Guidelines regarding the public health support 
diversity, moderation, and nutrient sufficiency and 
combining it with evidence-based menu engineering can 
strengthen the legitimacy and avoid health-washing 
statements.     

THE ROLE OF TECHNOLOGICAL INNOVATIONS 
IN ENHANCING SUSTAINABLE OPERATIONS IN 
THE CLOUD KITCHEN ECOSYSTEM
Technological innovation is extremely important in 
enhancing operational efficiency and sustainability in 
cloud kitchen ecosystems. According to literature, online 
ordering systems, artificial intelligence, data analytics, 
computerized inventory management, and online payment 
systems are some of the technologies that have 
revolutionized cloud kitchen management. The 
technologies are used to optimize demand forecasting, 
minimize food wastage, better inventory control, and 
customer service. Also, online services allow the effective 
interaction between the kitchens, delivery partners, and 
customers. Using the analysis of the past research, one will 
be able to comprehend how technological progress helps to 
maintain the sustainable functioning of the business and 
how it could enhance its productivity and generate a 
competitive edge of the cloud kitchen business in the 
quickly changing digital food service market.

Responsible marketing claims result in social sustainability 
because they eliminate deception and safeguard the interest 
of the population, especially the health and environmental 
claims. The greenwashing effect can occur in the food 
industry when the words such as ecological, natural, or 
even healthy are not supported by evidence. False 
advertising influences the perception of consumers and 
leads to regulatory actions. Best practices involve 
compliance frameworks and internal process of 
substantiation of claims to make them credible.      

Customer co-creation boosts social sustainability by 
increasing the voices of the stakeholders, creating a sense 
of perceived fairness, responsiveness, and inclusion. This 
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is accomplished in cloud kitchens by means of data-driven 
iteration and organized participation procedures such as 
feedback loops. The theory of co-creation focuses on the 
role of interaction in value creation, and recent research has 
helped to refine the mechanisms of this theory as well as to 
define it in terms of distinguishing between it and 
customization and to model it as a quantifiable 
phenomenon.   

Value creation in the cloud kitchens depends on the welfare 
of delivery partners to mitigate the risks associated with 
road safety and lack of income stability. Last-mile delivery 
workers should be taken into consideration in social 
sustainability. A decent work entails decent payment, clear 
contracts and grievance provisions. Coordination of ethical 
work with aggregators is a way to be less stressed and gain 
service reliability.      

TABLE:  LITERATURE REVIEW WITH KEY 
FINDINGS SUMMARISED ACADEMICALLY

Training and upskilling increase social sustainability 
through an increase in employability, quality of jobs and 
internal mobility coupled with a regularity in the quality of 
food and services. Structured training in hospitality is 
associated with better performance and capability in 
technological changes. In the case of cloud kitchens, micro-
learning and standardized modules are essential to effective 
onboarding and mistakes minimization. Furthermore, 
upskilling also creates equity by creating prospects of 
growth, which helps in employee retention and also 
increases the feeling of organizational support.

Social sustainability is a fundamental aspect that requires 
fair pay and benefits, which play an important role in 
influencing the living standards, retention and dignity of 
workers, especially the food-service sector. The 
monitoring of wages in the world indicates that workers 
perceptions of fairness and job security are influenced by 
real-wage pressures, inequality and the expenses of living. 
Well-thought-out pay structure and stable benefits are very 
important in cloud kitchens, where profit margins are low, 
and keeping the workforce stable and preserving the 
reputation of the employer is vital.      

The practices of workload and scheduling are important to 
social sustainability, affecting such variables as fatigue and 
work-life balance. High stress and turnover of staffs in the 
kitchen: High stress and staff turnover can occur in 
delivery-oriented kitchens when the variable demand is not 
controlled. The hospitality industry suggests that burnout 
and job commitment can be mitigated by providing stable 
schedules, sufficient breaks, and considerate work shift 

planning. In the case of cloud kitchen, aligning the staffing 
to the projected demand and establishing achievable 
throughput objectives are the essential tactics of improving 
the welfare of the employees as well as their sustainability.  

Social sustainability depends on safe working conditions, 
especially in such a setting as production-style kitchens 
where the problem of occupational hazards affects the 
wellbeing of workers and business sustainability. Safety 
governance is not just about compliance, it is a strategic 
way of reducing absenteeism, turnover and reputational 
risks. The ideal occupational health and safety (OSH) 
systems are concerned with identifying hazards, training, 
reporting incidents and the creation of preventive culture. 
The use of standardized operating procedures, protective 
equipment, and safety audits in cloud kitchens that value 
speed and volume as a risk factor would help in fostering 
the social sustainability.   

Diversity and inclusion contribute to higher social 
sustainability through the reduction of discrimination, 
promotion of fairness, and expansion of opportunities of 
underrepresented populations. Psychological safety and 
employee retention in service-based industries such as 
cloud kitchens is achieved through inclusive HR practices 
such as equal hiring and anti-harassment policies. Also, 
D&I plays a crucial role in multi-lingual and multi-cultural 
teams, as it facilitates communication and conflict 
resolution, which eventually helps to promote the employer 
branding within competitive talent markets.      

Grievance redressal is a social-sustainability tool by 
ensuring that workers can have good and secure channels of 
reporting their grievances like wage differences, 
harassment and unsafe working conditions without the fear 
of reprisal. Responsible-business guidelines recommend 
open, confidential and efficient mechanisms of handling 
complaints. Formal grievance systems can promote well-
being and minimize latent conflict in cloud kitchens, where 
worker voice may be discouraged by speed and hierarchy, 
thereby reducing turnover, employee turnover, and 
reputational harm. Effective grievance systems also assist 
in constant improvement as they focus on the pain points 
and shape the training priorities.  
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Key Author 
(Year)

Key Findings

Camps-Posino & 
Batlle-Bayer 
(2021)

The paper emphasises that environmental impact in food delivery services can be minimised 
through sustainable packaging materials like recyclable or bio based substitutes. Nevertheless, 
they can only be effective when they are compatible with the available waste collection and 
recycling systems. Cloud kitchen delivery packaging requires proper material selection in order to 
be functional, heat resistant and leak proof.

Versino, Ortega 
& Monroy 
(2023)

Studies focus on the fact that sustainable food packaging should strike a balance between 
environmental performance, and practical needs like durability and leakage protection. The paper 
recommends that the packaging materials used should be in accordance with the local recycling 
systems, otherwise, the materials would be disposed in landfills as a result of contamination or 
absence of proper waste management facilities.

Yadav, Silvenius 
& Katajajuuri 
(2024)

Food packaging systems that are reusable have the capability to dramatically decrease the 
environmental effects in case of effective reverse logistics and recycling. The adoption rates are 
enhanced by the deposit-return systems, standardized container designs, and incentives. In cloud 
kitchens, it is important to work with logistics partners and involve consumers to implement them 
successfully.

Silva & Molina-
Besch (2023)

Lightweight packaging can lead to the decrease of material use and emissions during transportation 
but can affect the product protection, which can cause the increased food waste. To control the 
quality of products in the process of food delivery operation, the authors suggest a multi-criteria 
method to balance carbon footprint, recyclability, and durability.

Dolci, Dominici 
& Fantin (2024)

The use of sustainable packaging plans must focus on the integrity of the products and food safety 
in delivery. Right-sizing, mono-material packaging and material substitution are some of the 
techniques that can enhance sustainability without reducing the performance of packaging or 
raising the chances of product damage.

Turan et al. 
(2024)

Such functional packaging as leak-proof closure and thermal retention are critical in minimizing 
the food waste and customer satisfaction. The research points out that the problem of packaging 
failure during delivery may result in waste, operational inefficiency in cloud kitchen enterprises.

Yokokawa et al. 
(2021)

Studies on the design of food-delivery packaging show that a better sealing system and hygienic 
material can be used to prevent food contamination and spillage. These enhancements increase 
operational efficiency and make it sustainable by minimizing the product losses and returns.

Arana-Landín & 
Heras-
Saizarbitoria 
(2025)

Certifications on environmental management like the ISO 14001 enhance transparency and 
accountability in the supply chain. In the case of cloud kitchens who purchase packaging packages 
through the services of third parties, the certifications are useful in standardizing their 
environmental practices and enhance their ability to monitor sustainability performance.

Norton, Oloyede 
& Lignou (2023)

Misunderstanding of recycling labels and waste disposal rules among the consumers contributes a 
great portion to the packaging recovery rates. Digital instructions like QR codes, standardized 
symbols, and clear labeling can help to increase compliance levels among the consumer and 
improve environmental sustainability in food delivery services.

Allison et al. 
(2024)

Research reports on the disposal behavior of packaging indicate that consumer education is an 
important aspect in enhancing the accuracy of waste sorting. Easy labeling systems and clear 
instructions minimize contamination of recycling streams, and enhance the believability of 
sustainability efforts that have been implemented by food service providers.
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Cruecha-Em, 
Hossain & 
Nuansri (2025)

Sustainability in food services decision-making entails the choice between the environmental 
performance and operational costs/convenience to customers. The strategy of a circular economy 
in packaging can enhance sustainability, yet it requires the affordability and functionality of the 
packaging strategies in practice.

Bher & Auras 
(2024)

The Life-cycle assessment studies have shown that, environmental advantages of sustainable 
packaging are conditional on the operational circumstances and supply chain variables. 
Sustainability strategies based on portfolios enable cloud kitchens to implement green packaging 
solutions without putting the economic sustainability at risk.

Vargas, de Moura 
& Deliza (2021)

Local and seasonal sourcing decreases the food miles and improves the local chain of supply. 
Sustainability gains are however conditional on effective logistics and proper demand forecasting. 
Cloud kitchens need to be keen on how they source strategies so that they can be assured of real 
environmental change.

Food and 
Agriculture 
Organization 
(2024)

The FAO studies emphasize the need to have sustainable food systems and responsible sourcing 
practices to minimize environmental effects. Local sourcing, seasonal foods and sustainable 
production are some of the ways of enhancing sustainability in food supply chains.

Poore & 
Nemecek (2018)

International studies indicate that plant-based food systems have a significant impact on 
greenhouse gas emissions, land use, and the loss of biodiversity in relation to meat-based food 
systems. Cloud kitchens could enhance environmental sustainability through the implementation 
of vegetarian approaches to menus and diversified sources of proteins.

Carey et al. 
(2023)

Plant-based and sustainable sourcing menu innovations are used to minimize the environmental 
footprints, but remain cost-effective. Plant-based menu strategies coupled with waste reduction 
initiatives increase sustainability performance of food service businesses.

Wenda & Nken 
(2024)

Sustainability standards like Rainforest Alliance and Fair Trade increases the transparency and 
accountability in procurement in the supply chains. The certifications assist cloud kitchens in 
achieving ethical sourcing as well as enhancing consumer confidence in sustainable food 
processes.

Wiedmann & 
Minx (2008)

The measurement of carbon footprint gives a guideline that helps in assessing environmental 
effects of sourcing and food production. Carbon footprint accounting of procurement decisions can 
be used in cloud kitchens to facilitate environmentally friendly sourcing strategies of ingredients.

Tomaszewska et 
al. (2024)

The minimization of food waste at the preparation phase is a key factor in enhancing food service 
operations sustainability. The effective management of inventory, demand prediction, and 
standardised production processes greatly minimise wastage and enhance efficiency in operational 
processes in cloud kitchens.

Fajriah et al. 
(2025)

The discipline in operations and storage strategies are very important in reducing food spoilage and 
food waste in food preparation setting. Data-based demand prediction together with inventory 
management systems is an approach that improves the environmental performance of cloud 
kitchens.
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