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Why was it conducted?:

This research was carried out in order to identify the improvement methodologies used for optimization in production mana-

gement in the restaurant sector by analyzing the applied research and proposed models; for this, the Prisma 2020 methodolo-
gy was applied coupled with the systematic review of the literature.

What were the most relevant results?

The most relevant results of the systematic review of the literature is that it was possible to identify the improvement me-
thodologies that have been proposed and applied to optimize production management in the restaurant sector in various
dimensions such as improvement in productivity, control of quality and processes, reduction of waste, automation of pro-
cesses and sustainability. After the analysis of the frequencies of implementation of the methods in the evaluated research,

it is relevantly observed that there are 41% who applied operations management methods and 37% who applied the Lean
manufacturing method.

What do these results contribute?

Knowing the latest results of the improvement methods for optimizing production management when applied in different
types of research in the restaurant sector, will provide knowledge regarding the methods, procedures, limitations and various
benefits that the methods provided. of improvement by optimizing production management in a sustainable manner.
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Introduction

In the food industry, all production management in restaurants must consider the economic
fluctuation of various sectors. According to Wiener (1), the need for restaurants to adapt to
customer requirements, following the severe impact of the COVID-19 pandemic, has exacerbated
the competition in delivery services. Therefore, it is necessary to optimize processes, reduce
production lead times and ensure quality and safety. On the other hand, climate change is
impacting the proper execution of production in the restaurant sector, as exhaustion due to high
temperatures reduces worker productivity. Additionally, the agricultural sector, due to water
consumption for livestock and crops, is causing resource scarcity, as mentioned by Wallace (2).
Finally, the rise in oil and food prices caused by the armed conflict between Russia and Ukraine,
along with increased interest rates set by banks and the growing inflation in various national
economies, raise restaurant costs, according to Cooban (3).

Peruvian restaurants are not immune to these issues. According to Alcala (4), there was a 40%
decline in restaurant sales in Peru in 2023, driven by the economic recession in the country,

price inflation due to economic instability following supply shortages, and increased costs of
technology and food, resulting in a 15% reduction in employment and a subsequent decline in
restaurant revenues. At the end of 2023, the El Nifilo phenomenon began, impacting all sectors of
the country, with agriculture and transportation being the most affected. According to Redaccion
Gestion (5), this was caused by heavy rains that led to crop destruction, road damage, and the
migration of marine biodiversity to more suitable waters for their development. In this context, this
research aimed to identify improvement methodologies used for the optimization of production
management in the restaurant sector by analyzing applied research and proposed models. The
PRISMA 2020 methodology was applied to this systematic literature review.

Background

Espinosa et al. (6) conducted a systematic review of technology in process management, aiming

to determine whether the development of such technology successfully resolves various process
management issues. They analyzed 2000 studies carried out between 2007 and 2014 concerning
applied improvement methodologies. They concluded that the application of BPM technologies
only has a positive impact on the organization if there is a focus on process improvement aimed at
optimizing production management. Similarly, Ogunwolu et al. (7) conducted a literature review of
Lean Manufacturing and Lean Six Sigma methodologies, aiming to understand their applications in
operational fields. They identified 15 review articles discussing the methodologies applied in these
fields. They concluded that Lean methodologies provide a structured approach that optimizes
processes, leading to cost reduction and maximized profits. Additionally, Nickerson (8) conducted a
literature review on process improvement methodologies, aiming to analyze these methodologies
and their impact on processes. He identified 40 studies and concluded that the application of these
methodologies significantly enhances processes, albeit with varying levels of effectiveness.

Literature review
Independent Variable: Process improvement methodologies

Process improvement methodologies are a series of systematic steps followed to identify areas

for improvement in a process, implement changes, and measure results. These methodologies are
used in a wide range of industries, including the restaurant sector, manufacturing, healthcare, and
government, according to Dias (9). Process improvement in the restaurant sector is a methodology
aimed at optimizing the operations of an establishment to increase efficiency, profitability, and
customer satisfaction. It is a systematic approach that involves identifying areas for improvement,
implementing changes, and measuring results. Farifias (10) noted that process improvement in

the restaurant sector consists of a set of strategies and methodologies focused on optimizing the
internal operations of establishments to primarily enhance primarily efficiency, maximize safety,
quality, and business profitability. This is achieved through identifying and eliminating bottlenecks,
reducing loss and waste, standardizing procedures, and implementing technological tools.
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The basic tools commonly used include data collection and check sheets, Pareto charts, cause
and effect diagrams, histograms, various scatter plots, stratification, and statistical process control
charts, according to Carrera et al. (11). As stated by Gutiérrez (12), the PDCA cycle enables proper
project execution in the following four phases: Plan, Do, Check, Act. On the other hand, Escalante
(13) mentioned that the Six Sigma methodology consists of five phases: Define, Measure, Analyze,
Implement, and Control. It should be understood that the Deming cycle involves a general
methodology applied to any process; however, the DMAIC cycle involves a more complex and
thorough methodology with deep statistical analysis. Every process improvement methodology
always involves an improvement in workers' mindset; therefore, for any improvement, it is
necessary to convince all personnel of the benefits of the implemented tools for sustainable
organizational development. Process improvement methodologies use tools for problem analysis
that enable the prevention of errors and failures.

Dependent Variable: Optimization of Production Management

Production management is one of the important areas of a company, responsible for the proper
administration of work and raw materials with adequate quality. Its optimization results in cost
reduction and the subsequent maximization of profitability for the company. Chase et al. (14)
stated that the optimization process contributes to proper production management to satisfy
customers with competitive pricing, appropriate timing, and maximizing production capacity.
Additionally, appropriate production management will allow for demand analysis and accurate
forecasting for production planning. Moreover, Gaither and Frazier (15) pointed out that
production is of great importance at the organizational level; therefore, they mentioned that
efficient production management is required to be globally competitive, as it is the area that will
enable the organization to deliver quality products, and have low costs, and timely stock levels.
One of the pioneers of optimization in production management was Ohno (16), who stated that
production is the nervous system of the company and therefore must be in balance. Due to the
various existing economic problems, including those related to the supply of raw materials, labor,
and different restrictions, it is necessary to establish a production flow that aims to maintain the
continuity of the supply of inputs and raw materials.

According to Pico and Zambrano (17), optimizing production management in restaurants involves
implementing strategies and tools to improve the efficiency, quality, and profitability of food and
beverage production processes. In the dynamic environment of the restaurant industry, optimizing
production management becomes a crucial aspect for achieving operational excellence and
meeting customer requirements. According to Calixto and Collahua (18), optimizing production
management in restaurants involves reducing costs, improving quality, increasing productivity,

and enhancing customer satisfaction. This requires implementing improvement methodologies
that enable identifying areas for improvement, analyzing processes, designing new processes,
implementing them, and measuring the results obtained. Optimizing production management in
the restaurant sector is a continuous process that requires commitment, dedication, and teamwork.

Methodology

This is a basic research study, as it involves an analysis of bibliographic and scientific documents,
according to Alvarez (19). It also encompasses the analysis of improvement methodologies for
the optimization of production management in the restaurant sector, a highly regarded topic
that aligns with the proposed methodology. It is exploratory in nature, employing a qualitative
approach; it was conducted using a systematic review design following the PRISMA 2020 model
(Preferred Reporting Items for Systematic Reviews and Meta-Analyses), an updated statement
providing a guideline for reporting systematic reviews and meta-analyses, according to Page et
al. (20). The phases followed include the introduction or protocol phase, where the systematic
review registration is described, the consulted data sources and the strategy used are detailed, and
the inclusion and exclusion criteria for the studies under review are defined; next is the screening
phase, where the quantities of identified, selected, and excluded studies are presented, and the
studies are evaluated and described; finally, the findings synthesis phase is followed, where the
meta-analysis findings and the qualitative or narrative synthesis are presented. According to Rave
and Ivan (21), it is descriptive, as process improvement methodologies for the optimization of
production management in the restaurant sector are examined and analyzed.
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Population

After conducting the search according to the inclusion criteria, 496 articles were found up to the
year 2024 among the meta-search engines, and it was decided to assess 100% of the articles.

Eligibility criteria

Inclusion and exclusion criteria were determined. Regarding the independent variable,
metodologias de mejora and their variants, such as metodologia de optimizacion, metodologia,
mejora, and optimizacién (in Spanish), were established; therefore, when searching for research
studies in international meta-search engines, they should be translated as improvement
methodology, optimization methodology, methodology, improvement, and optimization,
respectively. Regarding the dependent variable, production management and its variant,
production, were established. To limit the search, the restaurant sector (variant restaurant and
restaurant chain) was selected, see table 1 Search criteria. The systematic literature review, for a
comprehensive analysis, was determined by collecting information from the year 2020 to the year
2023 and early 2024. It is important to understand that Lean Manufacturing is a movement whose
research and applications worldwide are currently evolving.

Table 1. Search criteria

Independent variable Dependent variable Location variable

Improvement methodology

Optimization methodology . Restaurant
Methodolo Production management Restaurant chain
I 9y Production
mprovement Restaurant sector
Optimization

Information sources

The meta-search engines selected were Scopus, ScienceDirect, and Web of Science. Scopus and
ScienceDirect belong to the most prestigious academic publisher in the world, with a long history
of publishing scientific journals and specialized books in various fields of knowledge; Elsevier's
publications undergo a rigorous peer-review process, ensuring the quality and reliability of the
information they contain. Articles and books published by Elsevier are considered authoritative
references in their respective fields. Document review was carried out considering the source of
articles for the collection and analysis of improvement methodologies for production management
in restaurants.

Search strategy

For this research, the PRISMA 2020 methodology, described by Page et al. (20), was applied. For
this purpose, a search strategy tailored to this research was developed to address the research
problem. The strategy can be seen in figure 1.
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Conducting and Writing

Figure 1. Search strategy flow diagram

The research question was first formulated: What improvement methodologies are used for the
optimization of production management in the restaurant sector? Considering the previously
determined sources and criteria, the Boolean search string were determined for each search
engine. For the meta-search engine Scopus, the Boolean search string was formulated as title-
abs-key("improvement methodology*” or “optimization methodology*" or “methodology*” or
“improvement*” or “optimization*”) and title-abs-key(“production management*” or “production*")
and title-abs-key("restaurant*” or “restaurant chain*" or “restaurant sector*"”). For the meta-search
engine ScienceDirect, the Boolean search string was formulated as (“improvement methodology”
or "optimization methodology” or “methodology” or “improvement” or “optimization”) and
(“production management” or “production”) and (“restaurant” or “restaurant sector”). Finally, for the
meta-search engine Web of Science, the Boolean search string was formulated as (“improvement
methodology*” or “optimization methodology*” or “methodology*” or “improvement*” or
“optimization*”) and (“production management*” or “production*”) and (“restaurant*” or
“restaurant chain*” or "restaurant sector*”). An initial search was conducted to determine which
meta-search engines yielded the highest number of results according to the determined Boolean
search string, considering search criteria and limitations.

The selection of studies proceeded by conducting an analysis to determine which meta-search
engines would yield substantial results. Therefore, searches were performed using the Boolean
search strings determined for each meta-search engine. A total of 305 articles were found in the
meta-search engine Scopus; 74 articles were found in the meta-search engine ScienceDirect; and
finally, 117 articles were found in the meta-search engine Web of Science.

Data selection and extraction process

All 496 articles were analyzed. Forty studies were identified from the established meta-search
engines to address the research problem. Information such as meta-search engine, authors, year,
city, country, title, method, general objective, findings, and DOI identifier was then collected. As
for the meta-search engine Scopus, 18 relevant articles were identified; 29 relevant articles were
identified in the meta-search engine ScienceDirect; and finally, 5 relevant articles were identified in
the meta-search engine Web of Science to address the research question of this study.

Finally, in the writing phase, it was ensured that this research followed the procedure and objectives
of a systematic literature review, including an introduction (presenting the problem statement

and research objectives), a brief literature review, the systematic review methodology, the findings
obtained, the research conclusions, and finally, recommendations for improvement methodologies
and production management in the restaurant sector were written. Regarding the PRISMA 2020
methodology, in figure 2, the diagram used for the article analysis is shown. All located articles
were read and analyzed, and those that appropriately applied process improvement methodologies
for production optimization were selected. Moreover, studies not related to the restaurant sector
were excluded, while studies from disciplines such as environmental engineering, health, and
sciences were found.
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E RECORDS IDENTIFIED RECORDS REMOVED BEFORE SCREENING
[} Databases: n = 496 articles Duplicate records removed: n = 8 articles
E ScienceDirect (n = 74 articles) - ——— ScienceDirect (n = 4 articles)
E Scopus (n = 305 articles) Scopus (n =4 articles)
E Web of Science (n= 117 articles) Web of Science (n =0 articles)
% ' Y Y r
; RECORDS SCREENED RECORDS EXCLUDED
= n=488 n=106
g ScienceDirect (n = 70 articles) = ScienceDirect (n = 4 articles)
] Scopus (n= 301 articles) Scopus (n= 78 articles)
Web of Science (n= 117 articles) Web of Science (n = 24 articles)
( RECORDS SOUGHT FOR RETRIEVAL A [ RECORDS NOT RETRIEVED
n=382 n=0
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Web of Science (n= 93 articles) = = Scopus (n= 170 articles)
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Texts which are not articles
ScienceDirect (n = 4 articles)
Scopus (n = 35 articles)
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|
& * ‘
= RECORDS ASSESSED FOR ELIGIBILITY
< n=29
‘i’ ScienceDirect (n = 6 articles)
= Scopus (n = 18 articles)
Web of Science (n =3 articles)
Figure 2. Analysis diagram according to PRISMA 2020
Results and discussion
Analysis of keywords
The keywords from the two meta-search engines with the most results were analyzed to
understand the central themes of the identified articles and the annual evolution of the research
using the VOSviewer software. As for the meta-search engine ScienceDirect, as shown in figure
3, there is a significant focus placed on research regarding optimization of production processes
and waste reduction in restaurant to enhance consumer perceived value in the last 5 years.
Furthermore, it can be observed that there is a need in research studies to optimize innovation in
restaurant production processes.
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Regarding the meta-search engine Scopus, as shown in figure 4, it is observed that research is
centered on optimizing production and improving work processes involving labor in restaurants. To
this end, automation is implemented using robots for repetitive tasks in production lines, aimed at
reducing costs.
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Figure 4. Network of keywords from the meta-search engine Scopus

Most relevant improvement methodologies identified for the optimization of production
management in the restaurant sector

Studies found and analyzed from the meta-search engine ScienceDirect between 2019 and

2024 are listed in table 2. This section highlights the research by Wang, Lee, and Trappey from
2017, where they applied the Theory of Inventive Problem Solving (TRIZ) and Quality Function
Deployment (QFD). These theories remain relevant today for optimizing production management.
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Table 2. ScienceDirect results

Authors Methodology Results

It was determined that 20% of food waste was

Jayasekara et generated due to inadequate weighing of food

Statistical Process Control

al. (22) supplies during the food production process in
restaurants.
It identified that process automation in the food
. , . sector results in over 80% efficiency across all
Derossi et al. Process automation with .
: food production processes, reduces labor costs
(23) robotics

by between 30% and 70%, and increases the
number of restaurant customers by 6% to 10%.

Beheshti et al It was determined that there was a 30% increase
" Closed-loop supply chain in the profitability of the supply chain with
(24) .
production waste.

Aytac and . 10% reduction in food waste throughout the
Korcak (25) Internet of Things (IoT) restaurant production process.
Cosmi et al Process schedulin The efficiency of the restaurant’'s production
(26) ’ modelin g processes achieved between 80% and 99%
9 depending on the operating capacity utilization.
Theory of Inventive A 19% increase in the number of clients and
Wang et al. Problem Solving (TRIZ) a 16% increase in revenues were achieved.
27) and Quality Function Furthermore, customer satisfaction increased by
Deployment (QFD) 50%.

Studies found and analyzed from the meta-search engine Scopus are listed in table 3. The relevant
studies by Shimmura and his team from 2011, 2017, and 2018 were included. In these studies,
conducted in Japan, an evolution in production management for optimization is observed,
beginning with work process improvement, followed by the implementation of cellular production,
standardization, and production control in the restaurant sector.

Table 3. Scopus results

Authors Methodology Results
An efficiency of 73.60% was achieved among
Chiu (28) The human capital employees whose income consisted solely of salary,
theory whereas an efficiency of 75.10% was achieved among
employees whose benefits expenses were reduced.
Restructuring of Higher customer satisfaction was achieved by
Kosacheva and : . ; . . .
N : the production and enhancing service capacity and improving the
urgalieva (29) ' Sl
service system restaurant production line.

Through a 454-response interview, it was identified
that the use of local input was feasible, allowing for a
reduction of input costs and an increase in sales.

Switching to a

Linnes et al. (30) sustainable input

Ashton et al. . It increased restaurant profitability, maximized
Servuction model ) . :
31 customer satisfaction, and increased sales.
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Jiaetal (32)
Malquin et al.
(33)

Onaga et al. (34)

Takeuchi et al.

(33)

Mohd et al. (36)

Wu et al. (37)
Alva et al. (38)

Marx et al. (39)

Morales et al.

(40)

Orynycz et al.
(41

Singhal et al.
(42)

Shimmura et al.

(43)

i~

Operations
research

Production cost
control

Lean Service
(5S, SMED,
standardization)

Queueing theory

Product quality

Robotic
automation
in restaurant
production
processes

5S methodology

Material flow
analysis

Lean
manufacturing

Lean
manufacturing

Just in Time

Improvement
in process
methodology

After using simulation and optimal production
scheduling, they succeeded in determining that the
studied methodology is feasible for maximizing
resource utilization, improving production, and
reducing waiting times.

They identified the need for production cost control
within an improvement methodology in order to
maximize profitability and enable improvements in
the restaurant.

A 9.84% reduction in customer service time and a
16% increase in satisfaction were achieved.

They determined that there is potential for using
production improvement methodologies through
the application of queueing theory and proper work

management to maximize efficiency in the restaurant.

They determined that quality has a high degree of
association with increased sales across dimensions
such as ambiance, food taste, price, and service,
highlighting the importance of quality control in
production processes.

They determined and validated that the
implementation of robotics positively impacts
customers as well as reduces production costs.

They optimized the work environment for employees
by increasing the number of processes they may
perform without having to move more than 1 meter
from their workspace.

They determined that the implementation of
food waste control enables the reduction of loss,

maximizes productivity and reduces production costs.

After the analysis for identifying and eliminating
waste, they determined that the customer'’s
perspective will contribute to this objective as an
audit tool to improve processes by optimizing
productivity, efficiency, and quality.

They increased work efficiency and reduced times,
energy consumption, and CO2 emissions.

They proposed a predictive model that allows for
control at different points to forecast demand and
avoid overproduction and stockouts.

They optimized production and reduced working
hours by changing cooking systems. Furthermore,
they noted that batch production increases the
heterogeneity of the dishes produced after analyzing
demand and customer perception.
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They demonstrated that the model could reduce
working hours through task assignment and the

Shimmura et al Task assignment implementation of cellular production with a mini
*and cellular kitchen. Additionally, they showed that productivity
(44) ; ; o e
production increases as it improves process flexibility. Finally,

they demonstrated that it is not necessary to use
complex machines for production optimization.

They propose the application of workload distribution
to improve cooking processes, thereby reducing
production lead time.

Shimmura et al.  Process
(45) improvement study

Studies found and analyzed from the meta-search engine Web of Science are listed in table 4.

Table 4. Web of Science results

Authors Methodology Results
. Process It revealed the opportunities that restaurateurs in
Povorozniuk  management Ukraine are taking through globalization by optimizin
et al. (46) improvement and 9 gng y op 9

globalization their production management with improvements.

They managed to categorize the waste generated in the

Lévesque et  Waste restaurant due to inadequate control in the production
al. (47) characterization area, which required training and improvements to

reduce waste.

It has shown that the ABC analysis method is viable

Kalaitan et al. ABC analysis for analyzing a food matrix. In addition, the analysis
(48) method of managerial variations was furthered for an optimal

production management.

It was determined that the application of the algorithm
is a form of multi-criteria production optimization.

Malyarets et Linear . ;
y However, the author recommends using various

al. (49) programming algorithms that take into consideration diverse criteria
formulas.

Takacs and Input lifecycle It was qualitatively demonstrated that product lifecycle

Borrion (50)  management management can reduce waste due to obsolescence.

Improvement methodologies for the optimization of production management in the restaurant
sector

The frequency of methodologies applied in the reviewed studies was analyzed, and the dimensions
of the studies were identified to calculate the percentage of frequency of these methodologies. It
was observed that 41.30% of the studies applied operations management methodologies, Lean
Manufacturing was applied in 36.96% of the studies, 8.70% applied supply chain analysis, 6.52%
applied process automation in production lines, and the remaining 6.52% implemented the HACCP
methodology for improving production management in restaurants, as shown in figure 5.
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Figure 5. Frequency of applied methodologies

In addition, figure 6 shows the distribution of countries that have conducted research on process
improvement for optimizing production management in restaurants. It can be observed that the
majority of research studies come from countries such as Japan, USA, the United Kingdom, and
Ukraine. It is worth noting that these countries are among the most visited by tourists; however, we
will address it in a future study.
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Figure 6. Research contributions from each country
Discussion

Regarding the study by Espinosa et al. (6), in which they conducted a systematic review of
technology in process management, the conclusion was that methodologies applied in the
operational fields have a positive impact on companies with an improvement approach, which
corroborates the findings of this study. Furthermore, other process improvement methodologies
were identified in this study, not only technological, since the implementation of improvements in
work processes, productivity reduction, and training involves less money investment, resulting in a
fast optimization of production management and a shift in the cultural mindset of the company.

Similarly, Ogunwolu et al. (7), by conducting a literature review of the Lean Manufacturing and
Lean Six Sigma methodologies, likewise concluded that the analyzed methodologies achieved a
structured approach and enabled process optimization, reducing costs and maximizing profits,
which corroborates the findings of this study. In contrast, the applied Lean Manufacturing and
Lean Six Sigma methodologies focus on intelligent work, in other words, applying improvements in
production methods to avoid errors and thus reduce or eliminate the waste that such errors entail.
This maximizes productivity, utilizes production capacity, and enhances the quality and safety of
processes.

Finally, Nickerson (8) conducted a literature review on process improvement methodologies,
which concluded that these methodologies significantly improve processes at different levels of
effectiveness, corroborating the findings of this study. This correspondence of information paves
the way for further research to understand the extent of the effect produced by implementing
different improvement methodologies in similar situations, aiming to identify and develop an in-
depth guide on the correct way to implement these process improvement methodologies.
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Fifty-two articles were identified, surpassing the number identified by Ogunwolu et al. (7),
who conducted a literature review on Lean Manufacturing and Lean Six Sigma methodologies,
identifying 15 authors reviewing the methodologies applied in this field. Likewise, the number
identified by Nickerson (8), who identified 40 studies, was exceeded.

The optimization of production management has been pursued across various economic, political,
military, and other sectors, as evidenced by the different countries identified and analyzed in

this study. Regarding operations management, optimal results are observed in Italy, according

to Cosmi et al. (26) in their study titled “Scheduling for last-mile meal-delivery processes”. They
increased production process efficiency in the restaurant by between 80% and 99% through the
application of process scheduling. Furthermore, significant results were achieved in Australia

by applying statistical process control or SPC, according to Jayasekara et al. (22) in their study
“Mapping pre-consumer food waste in quick service restaurants on a university campus: Two
Australian case studies”. They aimed to analyze weight variations in waste processes of Australian
university restaurants, where they identified that an excess of 20% of food waste was generated
due to the inadequate weighing of food supplies in the food production process in the restaurants.

Methods related to Lean Manufacturing may demonstrate progressive development of the process
improvement in production management in the restaurant sector, as evidenced in Taiwan by Wang
et al. (27). In their study titled “Service design blueprint approach incorporating TRIZ and service
QFD for a meal ordering system: A case study”, they applied the theory of inventive problem
solving (TRIZ) and quality function deployment (QFD) methodologies. They aimed to improve

food production flexibility to meet requirements timely, achieve performance improvement, and
increase competitiveness in service innovation. They succeeded in increasing the number of diners
by 19%, revenues by 16%, and even customer satisfaction by 50%. In addition, in Peru, Onaga et
al. (34) implemented Lean Service in their study titled “Service Management Model Based on Lean
Service and Systematic Layout Planning for the Improvement of Customer Satisfaction in an SME
in the Restaurant Sector in Peru”, where they applied the Lean Manufacturing tools: 5S, SMED

and standardization. They achieved a 9.84% reduction in customer service time and subsequently
increased satisfaction by 16%.

Finally, the implementation of process automation is highlighted, integrating robotics and the use
of the Internet of Things for optimizing production management. Regarding the Internet of Things,
Aytac and Korgak (25) conducted a study in Turkey titled “IoT based intelligence for proactive waste
management in Quick Service Restaurants”. After implementing sensors in restaurant production
processes, they identified and reduced waste by 10%. As for process automation using robotics,

in India, Derossi et al. (23), through their study titled “Avenues for non-conventional robotics
technology applications in the food industry”, maximized efficiency by 80% in all production
processes and reduced labor costs by between 30% and 70%. They also increased the number

of customers between 6% and 10% in the restaurants. Moreover, in the United States, Wu et al.
(37) applied robotic automation in the production processes of restaurants for their study titled
“Robotic involvement in the service encounter: a value-centric experience framework and empirical
validation”. They determined and validated that the implementation of robotics positively impacts
customers as well as reduces production costs.

Conclusions

After the systematic literature review, improvement methodologies proposed and applied to
optimize production management across various dimensions such as productivity enhancement,
quality and process control, waste reduction, process automation, and sustainability were
identified. The various improvements include a reduction in production costs by at least 30%,

a reduction in waste by 10%, an increase in profitability by at least 30%, a 50% rise in customer
satisfaction, and a minimum process efficiency of 80%. After analyzing the frequency of
implementation for the methodologies in the reviewed studies, it is observed that 41% applied
operations management methodologies and 37% applied the Lean Manufacturing methodology.
Various challenges must be considered for the proper application of methodologies, as they
require diverse knowledge, and the implementation of paradigm shifts among workers to maximize
performance during methodology application. Additionally, the criterion of reducing production
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costs and increasing profitability always goes hand in hand in every process improvement project,
which is why articles analyzing the impact generated by the application of these methodologies
were identified. Subsequently, methodologies supported by robotics and software programming
have been identified. It is worth emphasizing the multidisciplinary need in improvement projects
for innovation and result optimization, as well as for generating research background aligned

with industry 4.0. Finally, the application of improvement methodologies in accordance with
sustainability goals is highlighted. It should be emphasized that improvement does not only involve
optimizing productivity and reducing costs, but also adequately meeting sustainable development
goals for comprehensive development across industry, society, and the environment.
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