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Abstract:

The advent of cloud kitchens, sometimes referred to as ghost kitchens or virtual kitchens, has upended the
conventional restaurant sector landscape by providing a reasonable and successful model for catering and meal
delivery services. The purpose of this study is to evaluate the financial effects and profitability of cloud kitchens
in relation to conventional brick-and-mortar eateries. This study looks at cloud kitchen cost structures, operational
efficiencies, and revenue sources through an extensive literature review and empirical examination. To show how
cost-effective cloud kitchen operations are, important elements including lower overhead expenses, better space
use, and economies of scale are assessed. Additionally, this study investigates the potential for cloud kitchens to
make money by looking at owners' responses, market demand, and the impact of digital platforms on food delivery
services.
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1. INTRODUCTION:

The emergence of cloud kitchens, sometimes referred to as virtual or ghost kitchens, has profoundly changed the
food service sector in recent years. These cutting-edge culinary ideas offer a simplified and economical method
of food preparation, production, and delivery, marking a break from the conventional brick-and-mortar restaurant
paradigm. The concept behind cloud kitchens is to prepare food especially for delivery or takeout, doing away
with the necessity for dine-in establishments and concentrating only on satisfying the needs of a constantly
changing customer base.
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Fundamentally, a cloud kitchen is a single, central location for producing food for several restaurant brands or
themes. In contrast to conventional dining establishments with physical storefronts and dining areas, cloud
kitchens function in a communal kitchen area that is frequently situated. In addition, cloud kitchens offer a strong
value proposition to investors, chefs, and food entrepreneurs who want to grow their businesses or break into the
culinary sector. By getting rid of the

Convenience, speed, and variety are among the reasons driving consumer preferences and habits, which have led
to a surge in interest in the concept of cloud kitchens. Consumers today have unparalleled access to a wide
selection of culinary alternatives at their fingertips, without the limitations of time or place, thanks to the growth
of food delivery applications and online ordering platforms. Cloud Kitchens take advantage of this trend by
providing a wide range of menu items and cuisines that are carefully chosen to accommodate various dietary
requirements and tastes. These may be ordered for pickup or delivery with a few simple smartphone taps.

Apart from their financial benefits, cloud kitchens tackle various logistical obstacles that are typical in the food
service sector, including inventory control, order fulfillment effectiveness, and last-mile delivery logistics. Cloud
kitchens may improve the total customer experience and loyalty by optimizing delivery routes, minimizing
delivery times, and ensuring food quality and freshness through centralizing production and utilizing data-driven
insights.

All things considered, cloud kitchens mark a fundamental change in how food is produced, served, and consumed
in the digital era. Cloud kitchens are set to have a significant impact on the future of the food service industry as
the demand for convenient and customizable dining experiences rises.

1.1 CLOUD KITCHEN VS TRADITIONAL RESTAURANT

Aspect

Cloud Kitchen

Traditional Restaurant

Physical Presence

No dine-in space; focused on food

preparation

Has a physical dining space for

customers

Customer Primarily online orders; limited face-to- | Face-to-face interaction for ordering
Interaction face and dining
Operating Model Delivery and takeout only Dine-in, takeout,” and sometimes

catering

Cost Structure

Lower overhead costs (no front-of-

Higher overhead costs (staff, rent,

house staff) utilities)
Scalability Highly scalable; multiple brands from | Limited scalability due to space
one kitchen constraints
Market Reach Wider market reach beyond immediate | Local market reach; may offer delivery
vicinity locally
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1.2 CHALLENGES AND OPPORTUNITIES OF CLOUD KITCHEN OPERATORS IN THE ERA OF Al

Challenges Opportunities

1.High operational costs and resource | 1. Al-driven predictive analytics for inventory

management management and cost optimization

2.Ensuring food quality and |2. Al-powered quality control systems to maintain

consistency standards

3.Efficient order management and | 3. Al-based routing algorithms for optimized delivery

delivery logistics routes

4. Personalized customer experience | 4. Al-driven recommendation systems for menu

personalization

5. Competition in a crowded market | 5. Al-enabled market analysis for identifying trends and

gaps
6. Staff training and management 6. Al-driven training platforms for staff skill

enhancement

2. REVIEW OF LITERATURE

Shaik Mehnazl, Monali Baskar2 and Prof. Abhishek Venkteswar (2021) in the research paper titled
“CLOUD KITCHENS IN INDIA: A RESEARCH PAPER”. This research paper provides a
comprehensive analysis of the cloud kitchen industry in India, exploring its emergence, growth drivers,
operational models, challenges, and future prospects. Through a combination of primary research, industry
data analysis, and case studies, the paper examines the unique characteristics of cloud kitchens, their impact
on the Indian food service market, and the implications for stakeholders including entrepreneurs, investors,
consumers, and policymakers.The paper also identifies critical success factors, such as efficient kitchen
operations, digital marketing strategies, and strategic partnerships, that contribute to the competitiveness
and profitability of cloud kitchen ventures. Additionally, the paper discusses challenges related to food
safety, regulatory compliance, supply chain management, and market saturation, and proposes
recommendations for addressing these issues and fostering sustainable growth in the cloud kitchen industry.

Mr. Donald James D’souza, Dr Anil Kumar (2023) in the research paper titled “A STUDY ON ROLE
OF CLOUD KITCHEN IN FOOD & BEVERAGE INDUSTRY”’. This study examines the evolving
role of cloud kitchens in the food and beverage industry, focusing on their emergence, operational
dynamics, impact on consumer behavior, and implications for traditional restaurant models. Through a
combination of qualitative research methods, including interviews, surveys, and case studies, supplemented
by industry data analysis, the study explores how cloud kitchens have reshaped the landscape of the food
and beverage sector. Key findings highlight the disruptive potential of cloud kitchens, driven by factors
such as changing consumer preferences, technological advancements, and market dynamics. The study also
identifies opportunities and challenges associated with the adoption of cloud kitchen models, offering
insights for industry stakeholders, entrepreneurs, investors, and policymakers seeking to navigate the
evolving landscape of the food and beverage industry.
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Dr. G. Nedumaran, Madhu Ritha (2023) in the research paper titled “Cloud Kitchen- The Next Big
Thing in Future’’. The research paper begins by elucidating the concept of cloud kitchens, also known as
virtual kitchens, ghost kitchens, or dark kitchens. It outlines how these facilities operate primarily as
production hubs for food delivery, devoid of dine-in services. By leveraging digital platforms and data
analytics, cloud kitchens optimize operational efficiency, reduce overhead costs, and cater to evolving
consumer preferences for convenience and variety.Although this paper offers a thorough introduction to
cloud kitchens and their potential advantages, there are still several aspects that want more investigation
and understanding. First, a more thorough analysis of the socioeconomic ramifications is essential,
especially with regard to the job market and what will happen to traditional eateries after this paradigm
change.

H. M. Moyeenudin, R. Anandan, Shaik Javeed Parvez and Bindu, G. in the research paper titled“A
Research on Cloud Kitchen Prerequisites and Branding Strategies” makes an effort to develop an
understanding the unique requirements and demand and the plausible marketing strategy for cloud kitchens
to build way ahead. The findings of the study suggest a significant positive correlation between being on
Online Apps and the cloud kitchen business suggesting that being on Online Food Delivery apps can give
the necessary fillip to the business by providing a means of promoting and branding the business. Online
Reviews and web advertisements play a critical role in bringing more orders for cloud kitchen business

3. RESEARCH METHODOLOGY
The data is based on mixed method approach utilized in the study including qualitative and quantitative methods.
The questionnaire was asked to the sample size of 31 who all were cloud kitchen owners.

OBJECTIVES:

1. To analyze the cost structures of cloud kitchens and traditional brick-and-mortar restaurants.

2. To identify the key factors contributing to cost differentials.

3. To explore cloud kitchen owners’ strategy influencing the success and profitability of cloud kitchen operations.
4. To identify challenges and opportunities for cloud kitchen operators in achieving sustainable profitability in
the food service industry.

HYPOTHESIS

1.Cloud kitchens exhibit lower overall operating costs compared to traditional brick-and-mortar restaurants.

2. Cloud kitchens demonstrate higher operational efficiency in resource utilization and inventory management
with the help of Al.

3. Cloud Kitchen has a wider market reach beyond immediate vicinity.

SCOPE OF THE STUDY::

1.The study will focus on cloud kitchens operating within a specific geographical region or multiple regions to
analyze localized factors influencing operational efficiency and customer satisfaction.

2.1t will explore how Al technologies can optimize these aspects to improve overall efficiency.

3.1t will examine how Al-driven initiatives impact these factors and contribute to enhanced customer satisfaction.
4.Based on the findings, the study will provide recommendations for cloud kitchen operators, Al technology
providers, policymakers, and other relevant stakeholders to optimize operational efficiency and enhance customer
satisfaction in the Al era.
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4. DATA INTERPRETATION AND ANALYSIS
A) Demographic details-

1. Gender 2. Age (in completed years).

31 responses

31 responses

Below 18 - 25 years
Male 17 (54.8%)

25- 35 years 14 (45.2%)

10 (32.3%)

Female 14(45.2%) 35 - 45 years
45 - 55 years

Above 55 years

Interpretation-
To study the demographic details of the respondents, Respondents were asked questions related to gender and

age group they belong to. Total number of respondents considered for the study were 50 all residing in the area
of Mumbai Suburban. The data collected suggests that the majority of the respondents belong to the age group of
25-30 years. The percentage of female respondents is comparatively more than males.

B) Type of Cloud Kitchen

1. Please select the model that perfectly relates to your cloud kitchen operations. Select in multiple

if it applies.

31 responses

@ 2) Independent cloud kitchen model

@ b) Brand house model (multi-brand
kitchen for multiple cuisines from a sin...

) c) Store front franchise model (single
brand in single kitchen with multiple o...

@ d) Aggregator owned model

@ ¢) Shell type, multi-brand offering own...
@ 1) Filled shell type, rented kitchens but...
@ g) Fully outsourced model (Major kitch...
@ h) Others (if any, please specify) ...

Interpretation-
To study the type of cloud kitchen of the respondents, we asked all the possible types of cloud kitchens that were

listed. It has been found that the majority of the respondent’s function in an independent cloud kitchen model.
Understanding the type of cloud kitchen is essential for determining its operational setup, target market, and
competitive positioning within the food delivery industry.
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C) Factors that led to the start of cloud kitchen

3. Which of the following factor(s) encouraged you to start your own cloud kitchen? Select in
multiple if it applies.

31 responses

@ Market depth and future potential
@ Opportunity to make profits
Easy to start and operate

19.4%

@ Minimal investments

25.8% A @ Increasing customer demand for online
h—— ] food delivery

@ Interest in food business

@ Growing popularity of cloud kitchen

@ Family Owned Business

@ Other factors (if any, please specify) _...

Interpretation-

In order to study the factors that led to the start of cloud kitchen, question was asked to the respondents. It has
been found that the majority of respondents choose reason as increasing customer demand for online food
delivery, followed by interest in food business and minimal investment.

D) Average customers catered daily

5. Through your cloud kitchen, how many average customers do you cater to on a daily basis?
31 responses

@ Between 1 to 25 customers
@ Between 26 to 50 customers
) Between 51 to 75 customers
@ Between 76 to 100 customers
; ‘ @ Between 101 to 150 customers
‘ @ Between 151 to 200 customers

@ Between 201 to 250 customers
@ Between 250 to 500 customers

12V

Interpretation-

To study the average customers catered by the cloud kitchen, we asked respondents to choose from the given
range of customers. The average number of customers catered daily by a cloud kitchen represents the volume of
orders or meals served within a given timeframe, typically on a daily basis. This metric is essential for assessing
the operational efficiency and profitability of the cloud kitchen business. A higher number of customers served
daily suggests a strong demand for the kitchen's offerings and efficient operations, while a lower number may
indicate potential areas for improvement in marketing, menu offerings, or service quality. Majority of the cloud
kitchen serves customers from the range of 51-75 and 76-100.
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E) Average order value

6. Please select the average order value (AOV) per customer in rupee terms daily.
31 responses

@ Less than 250 rupees

@ Between 250 to 500 rupees
Between 500 to 750 rupees

@ Between 750 to 1000 rupees

@ Above 1000 rupees

@ If possible, please quote the average
order value (AOV) per customer in
absolute number
Rupees

Interpretation-

To study the average order value, we asked the respondents to choose from the following amounts. The average
amount of money that consumers spend on each order they place with a cloud kitchen is represented by the
average order value of the kitchen. This measure is crucial for figuring out how customers behave while making
purchases and for determining how much money is made on each transaction. Higher average order values
typically mean that consumers are spending more money on each order, which can help the cloud kitchen become
more profitable and generate more income. Conversely, a lower average order value can indicate that customers
are buying less expensive things or that there's potential to upsell or advertise more expensive menu items in order
to boost income per order. Cloud Kkitchen operators may enhance their menu pricing, marketing tactics, and
upselling efforts by tracking and evaluating the average order value. The result shows that the majority of cloud
kitchen’s average order value is between the range of Rs 250- Rs 500

F) Staff employed

7. How many chefs are employed in your cloud kitchen to fulfil the order?
31 responses

Less than 5 21 (67.7%)

Between 6 to 10 11 (35.5%)

Between 11 to 20 0 (0%)

Above 20 0 (0%)

Interpretation-

To study the human resource management of cloud kitchens, we asked the respondents question related to the
number of staff employed. The size and composition of the staff may vary depending on the scale of the operation,
the menu offerings, and the volume of orders processed by the cloud kitchen. It has been found that the majority
of cloud kitchens have less than 5 and between 6-10.
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G) Operational Efficiency

2. Operational Challenge
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Interpretation-

To study the operational challenges faced by cloud kitchen, Likert scale of 5 rages from Strongly agree, Agree,
Neutral, Disagree and Strongly Disagree were asked to cloud kitchen owners. Operational challenges refer to the
various difficulties or obstacles that may arise in the day-to-day management and functioning of the kitchen
operation. These challenges can impact different aspects of the business and require careful attention and strategic
planning to overcome. The questions and its analysis are as follows —

Our delivery partner delivers food to the customers within the promised lead time. - Majority Strongly
Agrees

Fulfilling customer orders within a stipulated time has been a cause of concern for me. — Majority Strongly
Disagrees

On occasions, customers return the food that was delivered to them. — Majority Disagree

Catering to wide variety of foods at the cloud kitchen has impinged on the quality of our services. —
Majority Strongly Disagrees

| feel that the connection with the customers is lost due to the aggregators. — Majority gave Neutral
response

Our own application is not able to attract customers as in food aggregators. — Majority gave Neutral
response

Rising overheads expenses (rentals, electricity, taxes etc) has reduced our profits compared to previous
year. — Majority Strongly Agree

Legal compliances to manage the cloud kitchen business has been an irritant. - Majority Strongly Agree
Regulatory requirements have increased manifold times impacting our efficiency in managing the cloud
kitchen business. - Majority Strongly Agree

Consumers have become conscious in terms of hygiene, safety, calories and nutritional value of food
offered. - Majority Strongly Agree

Future Aspect

Cloud kitchens are set to undergo a significant transformation through the utilization of Al, robotics, 10T, and
predictive analytics. These technologies will revolutionize menu creation by tailoring options to individual
preferences and dietary needs, enhance operations management through predictive insights, automate cooking
processes with precision, deliver personalized experiences through CRM systems, and create intelligent kitchen
environments using loT sensors and smart devices.
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Suggestions

5.

Implementing Al-powered order management systems to streamline the ordering process will improve
efficiency.

Using Al algorithms to implement dynamic pricing strategies based on factors such as demand, time of
day, and competitor pricing.

Using computer vision technology to visually inspect dishes for presentation and ensure they meet your
quality standards before they are delivered to customers.

Conclusion

In cloud kitchens, integrating Al technologies offers a huge opportunity to maximize operational efficiency and
improve client happiness. Cloud kitchen operators can optimize operations, save expenses, and provide
outstanding customer service by utilizing data-driven menu planning, automated order management, dynamic
pricing strategies, and tailored client experiences. The integration of artificial intelligence (Al) with predictive
maintenance, kitchen automation, quality control systems, and real-time analytics empowers cloud kitchens to
optimize operations, maintain uniform food quality, and make informed decisions to maintain their competitive

edge.
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