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Abstract. The rapid digital transformation of the hospitality industry has increased the
importance of software-based automation in food and beverage (F&B) operations. Restaurants, cafés,
catering companies, hotels, and other food-service businesses increasingly rely on integrated digital
systems to manage ordering, inventory, kitchen operations, procurement, workforce scheduling,
customer relationships, payments, and managerial analytics. This study examines the role of software
solutions in automating F&B processes and evaluates their potential contribution to operational
efficiency, cost control, service quality, and data-driven decision-making. The research applies a
qualitative analytical approach based on a structured review and synthesis of contemporary studies
concerning restaurant technologies, self-service systems, artificial intelligence, digital inventory
management, demand forecasting, and service automation. The analysis identifies five major areas of
F&B automation: order and payment management, kitchen operations, inventory and procurement,
workforce management, and business intelligence. The findings indicate that the greatest value is
generated when individual digital applications are integrated into a unified information environment
in which operational data are automatically exchanged between point-of-sale systems, kitchen
displays, inventory modules, customer interfaces, and analytical platforms. At the same time,
technological fragmentation, implementation costs, employee resistance, cybersecurity concerns,
data quality, and dependence on reliable digital infrastructure remain significant barriers. The study
proposes an integrated model of F&B process automation and argues that software automation should
be considered not simply as a mechanism for replacing manual tasks but as an organizational
capability supporting scalability, operational transparency, resource optimization, and improved
customer experience.

Annomayus. CrtpemutenbHas 1udpoBas TpaHchopManus HHAYCTPUHM TOCTEIIPUUMCTBA
MOBBICHJIA BAYKHOCTH aBTOMATH3AIUH TTPOIIECCOB B cepe odmiecTBenHoro nutanus (F&B) Ha ocHOBe
nmporpaMMHOTO oOecmeueHusi. Pecropansl, kade, KEMTEpUHTOBBIE KOMIIAHWHW, OTEIH W JAPYTHE
MpEeANpPUITHs OOIIECTBEHHOTO MUTAHMS BCE Yallle MOJararoTcsi Ha WHTETPHPOBAHHBIE ITU(POBBIC
CUCTEMBI I YIIPaBJICHUS 3aKa3aMu, 3amacaMu, paboTol KyXHH, 3aKylKaMH, pacliucaHueM paboThI
MepCoHaJIa, B3aMMOOTHOILIEHUSMH C KIMEHTAaMHM, IUJIaTeXaMu W YIpPaBICHUYECKOW aHAIUTUKOH. B
ATOM HWCCIICIOBAHUU PACCMATPUBAETCS POJIb MPOTPAMMHBIX PEIICHUN B aBTOMAaTH3aIliu OW3HEC-
MPOIIECCOB M  OIICHWBACTCS WX IOTEHIMAJbHBIA BKJIAJ B TIOBBIIICHHE OIEPaIMOHHON
3¢ dEeKTUBHOCTH, KOHTPOJIb 3arpar, KauecTBO OOCTYyXKMBAHHS M TMPHUHATHE PEIICHUH HAa OCHOBE
TaHHBIX. B paboTe wucCmonb3yercs KA4eCTBEHHBIM aHATMTHUYECKUH TIOIXOJ, OCHOBAHHBIM Ha
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CTPYKTYPHPOBAaHHOM 0030pe © OOOOIICHHH COBPEMEHHBIX HCCICIOBAaHUHN, KaCaroIIUXCs
pPECTOpaHHBIX TEXHOJOTHIA, CHCTEM CaMOOOCITy)KHBaHUs, HCKYCCTBEHHOTO WHTEIUIEKTa, U(POBOTO
YIpaBJICHUS 3alacamMM, MPOTHO3UPOBAHMSA CIPOCA W aBTOMATU3AIMH OOCIY)XHBAHHA. AHAIIN3
BbISIBUJI TIATh OCHOBHBIX O6HaCTeﬁ aBTOMaTu3annuu Hpe[[HpI/ISITI/If/'I O6IJ.[€CTB€HHOFO IINTaHUA:
yIpaBJICHUE 3aKa3aMU U TUIATE)KaMU, KyXOHHBIE ONIEPaIllii, THBEHTAPHU3aLlUs U 3aKYIIKH, YIIPABICHHE
MEpCOHAJIOM M OW3Hec-aHanuTHKA. [loJydeHHbIe pe3ylbTaThl CBUACTEIBCTBYIOT O TOM, YTO
HanOOJbIIas IIEHHOCTh JOCTUTACTCSl MPH WHTETPALUU OTACIBHBIX HU(POBBIX NPHIOKEHUNA B
eNUHYI0 HH)OPMALIMOHHYIO CPEIy, B KOTOPOH MPOUCXOIUT aBTOMATUYECKHUI OOMEH OIepaTHBHBIMU
JaHHBIMH ~ MEXJy CHUCTEMaMH TOPrOBBIX TOYEK, KyXOHHBIMH JHCIUICSIMH, MOIYJISIMHU
WHBEHTAPH3AIMH, KIMCHTCKUMHU HHTEepQeiicaMu 1 aHaIUTHYECKUMU Tuiargopmamu. B 1o jxe Bpems
TEXHOJIOTHYECKasi parMeHTaINs, 3aTpaThl HAa BHEAPEHHUE, COIPOTUBIICHUE COTPYIHUKOB, TIPOOIIEMBI
K1OepOe30MacHOCTH, Ka4eCTBO JTAHHBIX M 3aBUCUMOCTh OT HaJIKHOH UPpOoBOH HHOPACTPYKTYPHI
OCTAalOTCSl CYIIECTBEHHBIMH TNPENSATCTBHSAMHU. B WMCclemoBaHMM TpeiaraeTcsi WHTETPUPOBaHHAS
MOJICNTb aBTOMATH3allii OHM3HEC-TPOLIECCOB M YTBEPXKIACTCSA, YTO BHEIAPEHHE MPOTPaMMHOTO
o0ecredeHus clieayeT pacCMaTPUBATh HE TIPOCTO KaK MEXaHW3M JI 3aMEHBI PYYHBIX 337124, HO ¥ KaK
OpraHU3aIMOHHYI0 BO3MOXKHOCTb, TIOICPKUBAOIIYI0 MAaCIITAOUPYEMOCTh, TIPO3PAYHOCTh PAOOTHI,
ONITUMH3AIMIO PECYPCOB H YIyUIICHHE KaueCTBa 00CITY)KMUBaHUS KIIMECHTOB.

Keywords: F&B automation, food and beverage management, restaurant technology, software
solutions, digital transformation, POS systems, inventory management, hospitality technology,
artificial intelligence, business process automation.

Kniouesvie cnoea: apromaru3anus OOLIECTBEHHOIO IUTAHMSA, YNPABIECHUE MPOLYKTaMHU
MUTAHUS W HaNUTKaMM, PECTOpPAHHbIE TEXHOJOTUMH, MpPOrpaMMHbIE pelleHus, LudpoBas
Tpancopmanus, POS-cuctembl,  ymnpaBieHHe — 3amacamMM, TOCTHHHYHBIE  TEXHOJIOTHH,
MCKYCCTBEHHBII MHTEIUIEKT, aBTOMaTH3alHsl OM3HEC-TTPOLIECCOB.

Digital transformation has become one of the major forces reshaping contemporary hospitality
and food-service businesses. Traditional F&B operations depend on numerous interconnected
activities, including customer ordering, menu management, food preparation, stock control,
procurement, employee scheduling, payment processing, delivery management, customer
communication, and financial reporting. When these activities are performed manually or through
disconnected systems, businesses may face duplicated data entry, delayed information exchange,
inaccurate inventory records, operational errors, and limited managerial visibility.

Software automation provides an alternative operational model. Instead of treating individual
restaurant activities as isolated processes, contemporary information systems can connect front-of-
house, back-of-house, administrative, and analytical functions through common digital workflows.

The expansion of self-service technologies illustrates this transformation. Recent restaurant
research shows that ordering interfaces, kiosks, tablets, and related technologies are increasingly
changing the traditional interaction between employees and customers. Perceived usefulness, ease of
use, service speed, system functionality, and interface design are among the factors associated with
customer acceptance of, and satisfaction with, restaurant self-service technologies [1-3].

Automation is simultaneously expanding beyond customer-facing operations. Contemporary
restaurants increasingly employ software for inventory monitoring, demand forecasting, workforce
planning, recipe management, procurement, waste tracking, and managerial analytics. Artificial
intelligence further expands these capabilities through predictive models, computer vision, intelligent
recommendations, and service robotics [4—6].
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Consequently, the issue is no longer whether F&B companies should use digital technologies,
but rather how different software applications can be integrated into an efficient operational
ecosystem. The purpose of this study is to analyze the major applications of software-based
automation in F&B operations and develop an integrated conceptual framework explaining how
automation may influence operational performance. The following research questions were
formulated:

RQ1: Which F&B processes have the greatest potential for software-based automation?

RQ2: How can integrated software systems improve operational efficiency and managerial
decision-making?

RQ3: What organizational and technological barriers may reduce the effectiveness of F&B
automation?

RQ4: How can F&B companies move from isolated digital tools toward integrated process
automation?

Materials and Methods

The study employed a qualitative analytical research design based on secondary data and
structured literature synthesis. This methodological approach was selected because F&B automation
represents a multidimensional phenomenon involving information systems, hospitality management,
customer service, inventory management, artificial intelligence, and organizational transformation.

The analysis focused on research and applied evidence addressing the following technological
categories: point-of-sale (POS) systems, digital and self-service ordering, kitchen display systems,
inventory management software, procurement systems, workforce-management applications,
customer relationship management (CRM), demand forecasting, artificial intelligence, service
robotics, food-waste monitoring, and managerial analytics and business intelligence.

Particular attention was paid to the interaction between technologies rather than to individual
applications in isolation.

The analyzed F&B processes were classified into five functional areas: customer and order
management, kitchen and production management, inventory and procurement, workforce and
administrative management, and analytics and strategic decision-making.

For each functional area, four analytical dimensions were considered: degree of automation,
data generated by the process, integration potential, and expected operational outcome.

Table 1
ANALYTICAL FRAMEWORK FOR F&B PROCESS AUTOMATION
Functional area Typical manual process Software-based process Expected outcome
Customer service ~ Waiter manually records POS, QR ordering, kiosk, Faster order processing
orders mobile ordering
Kitchen Printed/handwritten tickets Kitchen Display System Improved order
(KDS) coordination
Inventory Manual stock counting Real-time inventory Better stock visibility
software
Procurement Manual supplier ordering Automated purchasing More accurate
module replenishment
Workforce Manual shift preparation Scheduling and forecasting Improved labor
software allocation
Customer Informal customer records CRM and loyalty platforms Personalization and
management retention
Reporting Spreadsheet-based reporting  Real-time dashboards Faster managerial

decisions
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The study assumes that automation produces maximum operational value when information
flows continuously between operational systems.
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Figure 1. Integrated F&B Automation Architecture

The conceptual architecture demonstrates that the POS system can operate as a central
transactional component. A customer order generates data that can simultaneously trigger kitchen
production, update sales information, reduce theoretical inventory, update customer profiles, and
contribute to managerial analytics.

Results

Ordering is one of the most visible areas of F&B digitalization. Traditional restaurant ordering
involves several human-mediated stages: the customer communicates the order to an employee, the
employee records it, the information is transferred to the kitchen, and the transaction is later processed
for payment. Digital ordering reduces the number of manual information transfers. Contemporary
solutions include QR-code menus, mobile applications, self-service kiosks, tabletop ordering devices,
online ordering platforms, and integrated POS terminals. Studies of restaurant self-service
technologies indicate that customers evaluate such systems according to factors including
functionality, design, usefulness, convenience, speed, and ease of use [1-3].

Therefore, automation should not be interpreted simply as replacing employee interaction.
The quality of the technological interface becomes part of service quality. The automated process can
be represented as follows: the primary advantage is not merely faster ordering. Digital order capture
creates structured data that can be reused by other operational systems. The kitchen represents another
critical point for software integration. Kitchen Display Systems replace or complement printed tickets
and allow incoming orders to be displayed according to preparation station, priority, order type, or

Tun auyenzuu CC: Attribution 4.0 International (CC BY 4.0) 125




Bronnemens nayxu u npaxkmuxu / Bulletin of Science and Practice T. 12. Ne10 2026
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/131

preparation time. A digitally connected kitchen can receive orders directly from the POS or online
ordering platform. This reduces unnecessary information transfer and enables management to monitor
operational indicators such as preparation time and order completion. Kitchen automation can also
provide the technological foundation for more advanced solutions. Research concerning artificial
intelligence and service robotics demonstrates the increasing interest in Al-enabled restaurant
operations [4].
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Figure 2. Transformation of the F&B Ordering Process

However, kitchen automation does not necessarily mean replacing chefs or service personnel.
In most practical applications, software primarily coordinates information, prioritizes tasks, and
eliminates repetitive administrative activities.

Inventory management represents one of the strongest potential applications of F&B software
because restaurant inventory is characterized by perishability, fluctuating demand, multiple
ingredients, supplier dependence, and limited storage periods. Under a traditional model, employees
may periodically count stock and compare physical quantities with sales records. Such an approach
provides only a retrospective picture.

An integrated system can create a continuous relationship between sales and theoretical
inventory: Sale — Recipe — Ingredient Consumption — Inventory Update — Reorder Decision.

For example, when one menu item is sold, the software may automatically calculate the
theoretical consumption of all ingredients associated with its standardized recipe. Evidence from
restaurant inventory research indicates that reliance on manual, experience-based inventory practices
can contribute to inefficiency, while structured inventory control, forecasting, FIFO procedures, and
digital monitoring can improve operational effectiveness and support food-waste reduction [7].

The potential of artificial intelligence is particularly relevant here. Demand forecasting models
can process historical orders and other variables to estimate future demand. Recent research applying
deep-learning forecasting to online food-delivery supply chains has demonstrated the potential of
predictive approaches to improve inventory decisions and reduce supply-chain instability [8].
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Table 2
COMPARISON OF MANUAL AND AUTOMATED INVENTORY MANAGEMENT
Criterion Manual approach Software-automated approach
Inventory visibility Periodic Near real-time
Ingredient consumption Estimated manually Calculated from recipes and sales
Reordering Manager judgment Threshold/forecast-based
Waste identification Limited Digitally recorded and categorized
Cost updates Manual Can be linked to purchasing data
Variance detection Delayed Continuous or periodic automated comparison
Forecasting Experience-based Data-driven

Food waste represents both an economic and sustainability problem in F&B operations.
Software automation creates opportunities to move from retrospective waste reporting toward
continuous waste monitoring. Possible systems include digital waste logs, ingredient-level variance
monitoring, expiry alerts, demand forecasting, computer-vision waste recognition, and automated
purchasing recommendations. Recent computer-vision research demonstrates that image-based
systems can estimate plate-level food waste, suggesting that automated waste measurement may
become increasingly scalable in institutional and commercial food-service environments [5].
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Figure 3. Data-Driven Food-Waste Reduction Cycle

An automated waste-management cycle can therefore be represented as follows, where waste
information becomes a feedback mechanism rather than merely a record of losses. Labor represents
another critical operational resource in restaurants and hospitality establishments. Demand fluctuates
based on the hour, weekday, season, weather, events, promotions, and other factors; consequently,
static schedules may result in understaffing or excessive labor allocation. Workforce-management
software can combine historical sales data with scheduling information and predicted demand.
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Automated systems may support shift scheduling, attendance tracking, payroll preparation, labor-cost
monitoring, demand-based staffing, employee availability management, and performance reporting.
The underlying management logic shifts from "manager experience — schedule" to "historical data
+ forecast demand + employee availability + labor constraints — optimized schedule." Nevertheless,
algorithmic recommendations should support rather than completely replace managerial judgment,
as employee skills, customer expectations, local labor requirements, and unexpected events may not
be fully represented in historical datasets. Automation also changes how F&B companies interact
with customers after a transaction. When POS, ordering, loyalty, and CRM systems are integrated,
companies may obtain structured information concerning visit frequency, average transaction value,
product preferences, ordering channels, loyalty activity, and promotion responses. Such information
enables segmentation and personalized communication. For example:
Transaction Data
'
Customer Profile
!
Segmentation
!
Personalized Offer
'

Customer Response

|
Updated Customer Data

The important distinction is that automation transforms isolated transactions into longitudinal
customer information. However, organizations must ensure compliance with applicable privacy and
data-protection requirements and limit customer data collection to legitimate business purposes. The
final stage of F&B automation is the transformation of operational data into managerial intelligence.
When software platforms remain isolated, managers may receive separate reports from POS,
accounting, delivery, inventory, and workforce systems. Integrated business-intelligence tools can
consolidate these data streams into dashboards. Potential indicators include: sales by hour, average
check, food cost, labor cost, stock variance, menu-item profitability, preparation time, table turnover,
waste level, customer retention, and sales-channel performance.

Table 3
EXAMPLES OF KPIS ENABLED BY INTEGRATED F&B AUTOMATION
Area KPI Managerial application
Sales Revenue by hour/day Demand planning
Menu Contribution margin Menu optimization
Inventory Stock variance Loss control
Kitchen Preparation time Workflow improvement
Labor Labor cost/sales Staffing optimization
Customer Repeat purchase rate Retention management
Waste Waste per sales unit Sustainability/cost control
Procurement Purchase price variance Supplier management

This integration shifts managerial decision-making from retrospective reporting to continuous
operational control. Based on the analysis, three levels of F&B digital maturity can be distinguished.
The distinction is important. A restaurant that uses five independent applications is not necessarily
more automated than a restaurant using three deeply integrated applications. The proposed model is
presented below.
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Table 4
LEVELS OF F&B AUTOMATION MATURITY
Level Characteristics Example
Level 1: Digitalization Individual manual activities become Electronic POS

digital

Level 2: Automation

Software automatically performs
predefined tasks

Automatic inventory deduction

Level 3: Integration and
Intelligence

Multiple systems exchange data and
generate recommendations

POS + inventory + forecasting +
procurement + BI
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Figure 4. Integrated Model of Software-Based F&B Automation

The findings indicate that software automation can influence F&B performance through several
interconnected mechanisms. First, automation reduces repetitive information processing. When an
order is digitally captured once and transferred automatically to kitchen, inventory, payment, and
analytical systems, the need for repeated manual data entry decreases. Second, automation increases
operational visibility. Managers can access current information rather than waiting for end-of-day or
end-of-month reports. Third, integrated software makes operational data reusable. A single
transaction can contribute simultaneously to revenue reporting, ingredient consumption calculations,
customer analytics, demand forecasting, and labor planning. Fourth, automation provides an
infrastructure for predictive management. Traditional F&B management is largely reactive: managers
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identify shortages, excess labor, waste, or declining demand after they occur. Predictive analytics
creates opportunities to anticipate these conditions.

The relationship can be conceptualized as: Digital Data — Integration — Automation —
Analytics — Prediction — Decision — Operational Outcome.

Nevertheless, the results also suggest that automation should not be treated as an inherently
beneficial technological intervention.

Table 5
BENEFITS AND RISKS OF F&B SOFTWARE AUTOMATION
Potential benefits Potential risks/barriers
Faster order processing High implementation costs
Reduced manual data entry Integration problems
Improved inventory visibility Poor data quality
Better demand forecasting Employee resistance
Lower probability of human error Training requirements
Improved managerial analytics Cybersecurity risks
Scalable operations Vendor dependence
Better waste monitoring System downtime
Personalized service Privacy concerns

A particularly important problem is technological fragmentation. If POS, inventory, accounting,
delivery, and CRM platforms cannot exchange information effectively, employees may still need to
export files or manually transfer data between applications. In this situation, digitalization may create
additional administrative complexity rather than eliminating it. Therefore, integration capability
should be considered one of the primary criteria when selecting F&B software. Another important
finding concerns the relationship between automation and human labor. Restaurant automation should
not automatically be interpreted as employee replacement. Research on self-service systems
demonstrates that customer experience remains influenced by usability and technological reliability
[1-3].

Similarly, service-robot research shows that restaurant Al adoption involves complex
relationships among technology, service experience, and consumer responses [4].

The most sustainable model is therefore likely to be human-centered automation. Under this
model, machines and software handle repetitive tasks, data processing, monitoring, forecasting, and
transaction processing, while employees handle hospitality, creativity, problem-solving, empathy, and
exception handling, resulting in enhanced F&B service. Automation can consequently redistribute
employee time from routine administrative work toward customer-facing and value-creating
activities. For restaurant and hospitality managers, the findings suggest that software implementation
should follow process priorities rather than technological trends. A recommended implementation
sequence is: Stage 1 — Process Mapping: Identify repetitive, error-prone, expensive, or data-
intensive processes. Stage 2 — Core Transaction Digitalization: Implement a reliable POS and digital
payment environment. Stage 3 — Operational Integration: Connect ordering, kitchen, inventory, and
purchasing systems. Stage 4 — Data Consolidation: Create common dashboards and standardized
performance indicators. Stage 5 — Predictive Automation: Introduce demand forecasting, automated
replenishment, workforce forecasting, and Al-supported recommendations. Stage 6 — Continuous
Optimization: Compare actual results with predicted results and modify automation rules. For small
and medium-sized F&B companies, gradual implementation may be preferable to attempting full
automation simultaneously. The priority should be technologies with measurable operational
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outcomes and reliable integration capabilities. The study has several limitations. First, it is based
primarily on secondary evidence and conceptual synthesis rather than an experimental
implementation in a specific restaurant chain. Second, the F&B sector is heterogeneous: automation
requirements differ significantly between quick-service restaurants, fine-dining establishments, cafés,
catering businesses, institutional food service, and hotel restaurants. Third, technological
performance depends on organizational context. A software solution effective in a large restaurant
chain may not generate equivalent benefits for an independent small restaurant. Future research
should therefore conduct empirical studies comparing operational indicators before and after
automation. Such research could measure order-processing time, labor hours, food cost, inventory
variance, waste, customer satisfaction, and profitability.
Conclusion

The study demonstrates that software-based automation is transforming F&B operations from
collections of manually coordinated activities into interconnected digital processes. The major areas
of transformation include ordering, kitchen operations, inventory, procurement, workforce
management, customer relationship management, food-waste monitoring, and business intelligence.
The main value of automation does not arise from any single software application. Rather, it emerges
from the integration of multiple operational systems into a common data environment. When
transaction data move automatically from customer interfaces to POS systems, kitchens, inventory
modules, CRM platforms, and analytical tools, restaurants can reduce repetitive administrative work
and obtain greater operational transparency. The proposed framework distinguishes between three
stages of technological development: digitalization, automation, and integrated intelligence. This
distinction is important because the mere adoption of software does not guarantee process automation.
Fragmented systems may preserve manual work even within technologically advanced organizations.
Artificial intelligence further extends F&B automation by enabling demand forecasting, waste
recognition, predictive inventory management, and intelligent decision support. Nevertheless,
technology should complement rather than eliminate the human dimension of hospitality. The
strategic objective of F&B automation should therefore be to automate repetitive and data-intensive
processes while allowing employees to concentrate on customer interaction, creativity, service
recovery, and other activities where human capabilities remain particularly valuable. In this context,
integrated software solutions should be regarded not only as operational tools but also as strategic
infrastructure for scalable, data-driven, and sustainable F&B management.
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