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Annotation. An analysis of the implementation specifics of the "cloud kitchen" concept as
a relevant business model in the restaurant industry, entirely based on food delivery services,
has been conducted. This analysis has revealed such advantages of the mentioned concept as
reduced production costs, expansion of the customer base, as well as high indicators of
organization flexibility and scalability without the need for substantial investments and under
conditions of minimal risk during the reorganization of the "cloud kitchen" service. The study
included the determination of methods for preparing the general infrastructure for food
preparation and the inclusion of food delivery services, as well as the evaluation of quantitative
performance indicators, taking into account the working schedules and locations of
conventional restaurants that can serve as the basis for the business model. The necessity of
forming a methodology for organizing the operation of an information system that manages
food preparation and delivery in accordance with changes in target indicators in real-time
mode, considering constraints on information channel throughput, computational resources,
and the volume of the information repository, has been emphasized. Sets of positions
characterizing current trends in the operation of restaurant industry subdivisions organized in
accordance with the cloud kitchen business model have been identified, namely: (i) an indicator
reflecting how often users turn to online reviews to make decisions about service selection; (ii)
an indicator reflecting the software applications customers use to order food online; (iii) a
quantitative indicator reflecting ordering food online at discounted prices; (iv) a quantitative
indicator reflecting ordering food online according to the chosen brand of food delivery
application; (v) a quantitative indicator reflecting ordering food according to the chosen
restaurant brand; (vi) a quantitative indicator reflecting the customer's choice of online food
delivery application based on online advertising data. Based on quantitative indicators
presented in open sources, calculations of such correlation indicators as the Pearson
correlation coefficient and the two-tailed p-value of significance were performed, according to
which the results of the statistical analysis were interpreted and the level of confidence in the
specified results was determined. As a result, methodological recommendations for organizing
the effective operation of a cloud kitchen based on statistical analysis of the results of online
food delivery services were proposed.

Keywords: cloud kitchen, restaurant industry, food delivery service, information system,
online applications, Pearson correlation coefficient, two-tailed significance level.

XMapHi KyxHi Ta iXHi#l BIVIMB HA peCTOPaHHY iHAYCTpiI0

AHoTaunis. [IpoBeseHo aHasi3 ocob6MBOCTEN peaJstizalil KOHIeNI il «<XMapHOi KyXHi» K
aKTyaJIbHOI 6i3Hec-Mo/ieJli B peCTOpaHHOMY roCcoJapCTBi, MOBHICTIO 3aCHOBAHOI HA MOC/Ayrax
JocTaBkHU Dxi. [I[poBeseHN I aHa/1i3 BUSBUB TaKi lepeBarv 3a3Ha4eHoi KOHLEMIil, 1K 3HUKeHHS
BUTpPAT Ha BUPOOHUITBO, PO3IIMPEHHS KJIEHTChKOI 6as3u, a TaK0XX BUCOKI MOKa3HUKHU
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THYYKOCTi Ta MaclITaboBaHOCTI opraHisalii 6e3 noTpeb6y 3HAaYHUX iHBECTHIiA Ta 32 YMOB
MiHIMaJIbHOIO PU3UKY NpPU peopraHizauii «xmapu». 06cayroByBaHHs KyxHi. JlocaimpkeHHs
BKJIIOYAJI0 BU3HAYEHHS] METO/[iB MiATOTOBKHU 3arajibHOl iHQPaCTPYKTYpH [Jis1 HPUTOTyBaAHHS
>Ki Ta BKJIFOYEHHS CJIY»K0 JJOCTAaBKH 1XKi, a TAKOXK OL[IHKY KiJIbKiCHUX MOKA3HUKIB epeKTUBHOCTI
3 ypaxyBaHHSIM rpadikiB po60OTH Ta po3TalllyBaHHS 3BUYAWMHUX PeCcTOpPaHiB, SIKi MOXYTh
CAyryBaTH OCHOBOW [iyisl 6Gi3Hec-Mogesi. OOGrpyHTOBAaHO HeOOXiAHICTb (opMyBaHHS
MeTo/loJ10Tii opranizalii po6oTu iHpopMaliiiHOI cMcTeMH ynpaBJiHHS NMPUTOTYBAaHHSM Ta
JOCTaBKOK DXKi BiANOBIAHO [0 3MiH LiJIbOBUX INOKA3HUKIB y peXUMi peasbHOro 4acy 3
ypaxyBaHHfIM O0OMeXXeHb Ha [MPONYCKHY 3JaTHicTb iHOpMaLidHOrO  KaHasuy,
00YMCIIOBAJIbHUX pecypciB Ta o6cAry iHdopmaljiiiHoro cxoBuia. , 6yJ0 HaroJiouieHo.
BusHayeHo HaboOpu MO3ULiH, L0 XapaKTepU3YIThb Cy4acHi TeHJeHLil QyHKI[iOHyBaHHS
niipo3AiiB pecTOpaHHOI0 rOCMOapCTBa, OpraHi30BaHUX 3a 6i3HEeC-MOo/eJI/TI0 XMapHOI KyXHi,
a caMme: (i) moOKa3HHUK, 1110 BiZjo6paxae, Ik 4aCTO KOPUCTYBaui 3BepTalOThCSA 10 OHJIAUH-Or/IS/1iB
JUIsl TPUMHATTSA pillleHb 1040 BUOOPY mocayry; (ii) mokasHHUK, 110 Bilobpakae mporpamu
NporpamMHOro 3abesneyeHHs, sKi KJIiEHTH BUKOPUCTOBYIOTb /1S 3aMOBJIeHH ki oHJalH; (iii)
KiJIbKICHUM NOKa3HUK, [0 BiJjloOpaXkae 3aMOBJIEHHS DXKi OHJIalH 32 3HMKEHUMU LjiHaMy; (iv)
KiJIbKICHUH NOKa3HHK, L0 BifoOpaka€ OHJIaWH-3aMOBJIEHHS DXKi BiANOBiZHO A0 BUOpPAHOTrO
O6peH/y IporpamMu A0CTaBKHU Iki; (V) KiZIbKiCHUM MOKA3HUK, 1[0 Bi06pa*kae 3aMOBJIEHHS CTPaB
BimoBiHO /10 BUOpaHOro 6peHAy pecTopaHy; (Vi) KibKiCHUM NOKa3HUK, 110 Bifjo6paxkae
BUOIp KJIIEHTOM MpOrpaMH JOCTaBKU DKi OHJIaMH Ha OCHOBi JJaHUX OHJAWH-peksaMu. Ha
OCHOBI KIJIbKICHUX [MOKAa3HUKIB, HaBeleHUX Y BIJKPUTHUX JpKepeJsiax, IPoBeJeHO pO3PaxyHKU
TaKUX KOpeJliHHUX TNOKa3HHUKIB, K KoedilnieHT Kopessunii IlipcoHa Ta AgBOGIYHOro p-
3HaYeHHHA 3HA4YyLOCTi, 32 AKUMU IHTEpPIPETOBAHO pe3yJbTaTH CTAaTUCTUYHOI'O aHaJi3y Ta
BU3HAQ4Y€HO piBeHb JOBipM [0 BH3HA4YE€HO 3a3HayeHi pe3yJabTaTd. Y pe3yJbTarti
3aMpoONOHOBAHO METOJAUYHI pekoMeHalii 1m0/0 opraHizanii epekTUBHOI po6OTH XMapHOI
KYXHI Ha OCHOBI CTaTUCTUYHOTO aHaJli3y pe3y/IbTaTiB OHJIaWH-CEPBICiB JOCTABKHU IXi.

Kilo4oBi cioBa: xMapHa KyxXHsl, pecTOpaHHa iHAYCTpis, ciay»b6a [A0CTaBKU ixXi,
iHpopMalifiHa cucTeMa, OHJAWH-JA0JAaTKH, KoedilieHT kopessuii IlipcoHa, JBOCTOpPOHHIiM
piBeHb 3HAYYLIOCTI.

Introduction

The emergence and widespread adoption of the "cloud kitchen" (Cloud Kitchen; CK)
concept as a business model in the restaurant industry are associated with the growing
popularity of food delivery services and the availability of corresponding online platforms,
along with the general need to reduce production costs to expand the customer base. According
to this concept, the restaurant industry within a CK is organized around food preparation
exclusively for delivery to customers, without the need for dining space or guest service staff.
Consequently, restaurant operations can be located in the most convenient locations, with
delivery services outsourced to third-party providers such as "Bolt Food" or "Glovo" under
subcontracting arrangements. This approach offers significant opportunities for increasing the
flexibility and scalability of restaurant infrastructure, as well as for implementing experimental
approaches without requiring substantial investments and with minimal risk to the industry.
This highlights the importance of developing a comprehensive methodology for organizing
cloud kitchen services based on a mathematical model and statistical analysis of restaurant
industry operations.

As evidenced by scientific research on the implementation of the cloud kitchen concept,
there is currently an expansion of the traditional food delivery model through the formation of
a unified online platform for corresponding restaurant and food delivery services , regulated
by a data processing center presented as a cloud service. The core of the study, therefore,
involves determining methods for preparing the general infrastructure for food preparation
and integrating food delivery services according to current online platforms, as well as
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evaluating efficiency metrics that can serve as the basis for optimizing the business model . It is
noted that to increase the efficiency of cloud kitchen services, it is necessary to determine the
operating hours and locations of traditional restaurants, which handle the primary load during
peak hours . This, in turn, necessitates refining effective marketing strategies, including the
dissemination of useful information and the implementation of promotional campaigns . While
these approaches cover a wide range of tasks to ensure the effective operation of a cloud
kitchen, it should be noted that there is still no comprehensive methodology for organizing the
information system that manages food preparation and delivery in real-time, considering the
constraints on data channel throughput, computational resources, and storage capacity of the
corresponding online data processing center platform . This remains an unresolved aspect of
the overall research.

Cloud kitchens, also known as virtual kitchens or delivery-only kitchens, are a relatively
new phenomenon in the restaurant industry. They do not have physical locations for customer
service and focus exclusively on food preparation for delivery. This model has gained significant
momentum due to the growing popularity of online food ordering services and changes in
consumer habits.

The idea of cloud kitchens arose as a response to the need to optimize costs and increase
the efficiency of food delivery. They emerged in large cities with high population density, where
real estate is expensive, and the demand for food delivery is constantly growing. Technological
innovations such as smart food ordering apps, order management systems, and process
automation have contributed to the development of this phenomenon.

Thus, the objective of this study is to develop a comprehensive methodology for
organizing the effective operation of a cloud kitchen based on statistical analysis of the
performance of online food delivery services and the development of corresponding
mathematical models.

1. Problem Statement for the Statistical Analysis of Cloud Kitchen Delivery Service
Performance

The core of this research lies in the statistical analysis of the performance of cloud kitchen

delivery services. For two sets of positions A,-:{a,-} and Ay {a,-]’ where N 1 N], characterizing
current trends in the operation of restaurant industry units organized according to the
specified business model, the following correlation indicators are determined: the Pearson
Correlation Coefficient (PCC) and the Two-Tailed Significance Level (2TSL), which are

mathematically expressed through the functions Prcc (@, bl 3pg Parsla, b), respectively. The sets
(Al are formed based on open statistical data derived from anonymous surveys, as presented
in relevant professional sources. Correlation indicators are calculated by comparing six

A{al] Lna KB 11 K] where
K= 150 and N= 120 are

positions Zk A,-:{a,-}’ where 1811, ’], formed from the basic sets
N<K . excluding data that might indicate outliers. In this study,

calculated for each position iy I], which, in turn, is defined as I=6 (each position is
discussed in detail in the following section).
The calculation of the Pearson Correlation Coefficient allows for determining the degree

A:{al) and {87’ The

(a,b)l [-1; 1]’

of linear dependence between two variables of the corresponding sets

value of this statistical indicator is measured within the range Prcc where

Prcc(a, bl =1 indicates an inverse relationship, Prccla, bl O

Prccla, bjll 1

indicates no relationship, and

indicates a direct relationship. Within the research framework, the Pearson
Correlation Coefficient is characterized by its simplicity in interpreting the results of statistical
analysis concerning the direction and strength of the relationship between variables. This
provides an opportunity to offer methodological recommendations based on incomplete data
sets, which leads to its widespread use in scientific research, particularly in the field of business
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analytics. Meanwhile, the Two-Tailed Significance Level indicates the probability that the

observed correlation between two variables is random. The smaller the value of Pars (@, b), the

higher the confidence that the observed correlation is not random.
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Figure 1. Diagram of Business Analytics for Cloud Kitchen Services Based on
Correlation Coefficients

This approach allows for decisions regarding the acceptance of the null hypothesis about
the absence of correlation and, thus, helps determine whether the Pearson correlation
coefficient results are statistically significant at the level of relevant business analytics.

The set of data between which the correlation is determined includes the following
positions (see Figure 1):

A A quantitative indicator showing how often users refer to online reviews when making
a decision about service selection (Online Reviews Refer; ORR);
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Az A quantitative indicator showing the software applications clients use to order food
online (Cloud Kitchen Applications; CKA);

A A quantitative indicator showing food orders placed online at promotional prices
(Ordering Promotional Food; OPF);

Ai A quantitative indicator showing food orders placed according to the client-selected
online delivery brand (Application Brand Order; ABO);

As. A quantitative indicator showing food orders placed according to the client-selected
restaurant brand (Restaurant Brand Order; RBO);

As. A quantitative indicator showing the client's selection of a food delivery application
based on online advertising (Web Ads Application; WAA).

Thus, the study is based on determining the correlation coefficients Prce and Perst for the

complete set of pairs (A" Af'), where i”".

2. Calculation of Correlation Coefficients within the Framework of Business Analytics for
Cloud Kitchen Online Services

In the first stage of the study, it is proposed to calculate the correlation coefficients Prcc

and Pers for all possible pairs of quantitative indicators A1, which indicate the influence of
online reviews when making service selection decisions for a specific "cloud kitchen" service.

Table 1
Results of the Calculation of Correlation Coefficients for the Set of Indicators A,
CKA OPF ABO RBO WAA
Ppcc -0,01 -0,02 - 0,65 0,11 0,69
ORR Pors 0,93 0,79 0 0,22 0

Table 1 denotes the relevant indicator as ORR, with the other indicators being CKA, OPF,
ABO, RBO, and WAA. The results of the statistical analysis indicate an inverse relationship
between the ORR indicator and the ABO indicator, and a direct relationship between the ORR
indicator and the WAA indicator, according to Pearson's correlation coefficient with the highest
statistical confidence based on the two-tailed significance level. On the level of formulating
methodological recommendations, it can be noted that:

Online reviews for making decisions about selecting a "cloud kitchen" service significantly
impact the disruption of user loyalty to well-known brands.

The influence of online reviews in making decisions about selecting a "cloud kitchen"
service can be enhanced through the establishment of online advertising.

Table 2
Results of the correlation coefficient calculation for the set of indicators A,
ORR OPF ABO RBO WAA
CKA Ppcc -0,01 0,08 0,1 0,01 0,9
Pars 0,93 0,39 0,29 0,89 0,33

In the second stage, the corresponding procedure is conducted for the indicator that
denotes the software applications users employ to order relevant services (CKA indicator). The
results of the statistical analysis (Table 2) indicate a direct relationship between the CKA
indicator and the WAA indicator according to Pearson's correlation coefficient, suggesting the
influence of advertising on the choice of software application. However, it is worth noting a low
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level of confidence based on the two-tailed significance level, meaning that the aforementioned
conclusion requires additional validation at the expert assessment level.

Table 3
Results of the correlation coefficient calculation for the set of indicators Ay
ORR CKA ABO RBO WAA
OPF Ppcc -0,02 0,08 -0,3 0,04 0,28
Pars 0,8 0,39 0,001 0,68 0,002

In the third stage, the corresponding procedure is conducted for the indicator that
denotes the increase in online food orders at discounted promotional prices (OPF indicator).
Unfortunately, for all categories, the Pearson correlation coefficient is relatively low (Table 3),
making it impossible to formulate methodological recommendations.

Table 4
Results of the correlation coefficient calculation for the set of indicators A,
ORR CKA OPF RBO WAA
Ppcc - 0,65 -0,1 -0,3 -0,04 -0,9
ABO Pora 0 0,29 0 0,65 0

In the fourth stage, the corresponding procedure is conducted for the indicator that
denotes food orders according to the brand of online delivery chosen by the client (ABO
indicator). The results of the statistical analysis indicate an inverse relationship between the
ABO indicator and the ORR indicator, as well as with the WAA indicator according to Pearson's

correlation coefficient with the highest statistical confidence based on the two-tailed

significance level (Table 4). The high level of inverse correlation Proc(Ar Ag)= =0, 65 w.

discussed earlier, while the value Prcc|Av Ag= =0,9 indicates that online advertising, with
each additional hryvnia invested in the advertising budget, increases the number of sales
through any cloud kitchen, any brand, or any cuisine (specifically the dishes), algebraically, as
it were, "grows," and this is relevant to the cloud kitchens of restaurants.

as

Table 5
Results of the correlation coefficient calculation for the set of indicators As
ORR CKA OPF ABO WAA
RBO Prcc 0,11 0,01 -0,04 —0.04 0,06
Pors 0,22 0,9 0,68 0,65 0,5

In the fifth stage, the corresponding procedure is conducted for the indicator that denotes
food orders according to the brand of the restaurant chosen by the client (RBO indicator).
Unfortunately, for all categories, the Pearson correlation coefficient is relatively low (Table 5),
making it impossible to formulate methodological recommendations.

Thus, the statistical analysis highlighted the promotion of one's own food delivery brand
through the establishment of a system for distributing online reviews and advertising software
applications, based on which cloud kitchen services are implemented.

The prospects for the development of cloud kitchens look promising. Technological
innovations, such as food delivery drones and robot chefs, may further enhance the efficiency
and convenience of cloud kitchens. The growing popularity of healthy eating and eco-friendly
products also opens up new opportunities for the development of this market segment.
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Cloud kitchens are an important innovation in the restaurant industry, significantly
impacting business models and consumer habits. They offer economic advantages and new
opportunities for development but also face several challenges. The future of cloud kitchens
looks promising, and their continued development will significantly influence the restaurant
business.

In 2024, cloud kitchens remain one of the most discussed and significant trends in the
restaurant industry. The COVID-19 pandemic has significantly altered consumer habits,
pushing most people to use online food ordering services. This change remains relevant in
2024, as many consumers continue to prefer the convenience and speed of food delivery to
their homes or offices.

The relevance of cloud kitchens in 2024 is driven by their ability to adapt to modern
market demands and consumer needs. They continue to revolutionize the restaurant industry
by offering economically efficient and technologically advanced food delivery solutions. Their
impact on the industry will continue to grow, as they provide new opportunities for business
development and meeting the needs of modern consumers.

Conclusions

As aresult of the conducted research, the features of organizing the efficient operation of
a "cloud kitchen" based on statistical analysis of the performance of online food delivery
services were analyzed.

In the course of the study, the following were conducted:

The identification of sets of positions that characterize current trends in the operation of
restaurant divisions organized according to the cloud kitchen business model

The calculation of such correlation indicators as Pearson's correlation coefficient and the
two-tailed significance level, based on which the results of the statistical analysis were
interpreted and the level of confidence in the given results was determined.

The statistical analysis provided an opportunity to formulate methodological
recommendations for promoting new cloud kitchen services.
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