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Resumen: Los sistemas de gestion en restaurantes incorporan los conceptos de RevPash y de Menu Analysis
para soportar las dificiles decisiones en precios, promociones y administracion de recursos. El presente
trabajo disefia un modelo de eventos discretos que incorpora los conceptos anteriores y simula las
operaciones de un restaurante. Con ayuda del software Arena (version 14.0) se demostré el beneficio de la
propuesta utilizando de los indicadores de contribucidén marginal y duracion del servicio. A partir del modelo
propuesto se disefiaron experimentos que prueban la facilidad de uso y las ventajas econdémicas que pueden
obtenerse con estos sistemas. El valor de la propuesta radica en las mejoras en la gestion de restaurantes que
deben difundirse para beneficio de propietarios y clientes.

Palabras Clave: Simulacion, gestién de restaurantes, RevPash, andlisis del menu, gestion de oepraciones

Abstract: Models are a tool that allow us to simulate real life systems in a virtual environment to generate
scenarios and observe how the system reacts. Restaurant management systems incorporate the concepts of
RevPash and Menu Analysis to support difficult decisions in pricing, promotions and resource management.
In this paper, using Arena 14.0 software, a discrete event model was designed that incorporates the above
concepts and simulates the operations of a restaurant. Based on the proposed model, measures were proposed
to improve the restaurant's profitability and scenarios were designed with the possible effects. The value of
this proposal lies in the economic advantage that can be obtained with the application of models and Menu
Analysis in restaurant management.
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The main objective of this study was to develop a discrete event model that allows the simulation of post-
pandemic operational management of Latin American restaurants. It was explained how the context affects
the factors of the operations of this type of business, identifying the most important to guarantee the
maximization of profitability in the framework of the new normality. Finally, the model was validated with
data from a Latin American restaurant.




PLANTEAMIENTO DEL PROBLEMA

Over the last decades, the restaurant industry has experienced significant growth, mainly in Latin America,
where local gastronomy plays an important role in tourism development. According to Kim et al. (2020),
the restaurant sector comprises 10% of the workforce in the Americas: in the United States alone, jobs
increased from 11.9 to 14.7 million between 2004 and 2017, likewise, industry revenues increased by
81.55%. This boom was expressed in multiple ways in countries such as Peru, for example, where a
gastronomic boom was generated that led more than 80,000 young people to choose to study in culinary
schools (Matta, 2021).

Despite this formidable growth, restaurant business came to a complete standstill for months due to the
global health pandemic generated by COVID-19. This health crisis led to a global economic crisis, impeding
tourism and forcing the closure of businesses with physical locations. The economic impact was most severe
on low-income households, family businesses and tourism-related companies, where restaurants are located
(Gkoumas, 2021). The new situation forced thousands of gastronomic businesses to cease operations and
led many others to adapt their operational management to the restrictions and new consumption habits. The
most important challenge for the sector is to offer the same value proposition and satisfy diners with a quality
level of service despite the mandatory prevention measures, since visiting a restaurant has always been more
than just satisfying the basic need for food (Madeira et al., 2021).

Faced with this challenge, businesses are looking to maintain their service standards, while at the same time
seeking to reduce costs. According to Vieira et al. (2018), declining revenue is a problem that becomes much
more acute if there is also low operating profitability. For that reason, many restaurants reduce the budget
of fundamental resources without having the opportunity to analyze the real impact it generates on the
business. Considering the current market context, the analysis of operational factors is much more critical
to financial viability and is vital in building strategies. It is important to know the business in its entirety;
however, according to Heo (2017), traditional operational management indicators do not show the true
performance of the company and do not allow performance to be evaluated correctly. Therefore, appropriate
KPI's must be used, which allow multiple variables and efficiency ranges to be related, in addition to being
reliable in the face of market uncertainty and compliance with sanitary measures imposed by the authorities.

These needs can be addressed from multiple perspectives: for years, corporations have been creating
operational assessment systems and have conclude that not all businesses respond in the same way. As
mentioned by Vergara et al. (2019), the complexity of building such systems lies in the randomness of the
variables and in identifying how they are related. As a result, modeling from discrete events fits as an
adequate methodology to generate an integral system that relates all these variables.

OBJETIVOS

The main objective of this study was to develop a discrete event model that allows the simulation of post-
pandemic operational management of Latin American restaurants. It was explained how the context affects
the factors of the operations of this type of business, identifying the most important to guarantee the
maximization of profitability in the framework of the new normality. Finally, the model was validated with
data from a Latin American restaurant.




JUSTIFICACION

As for all companies, the fundamental objective of restaurants is to optimize their operations to maximize
profits. In this regard, Legg et al. (2019) mention that it is not possible to think about improving a process
without having an adequate way to measure its performance. They also state that, currently, the most popular
indicators to evaluate the management of a restaurant are the average turnover per customer, the occupancy
rate and the level of customer satisfaction. However, the operation of a restaurant can be synthesized into
two factors: the profit obtained from the sale of each dish and the occupancy time of its capacity, which
leads to inconsistency, since none of the indicators mentioned combine both factors.

It is for this reason, that Yoonjoung (2017) suggests that restaurant management starts to be evaluated by a
better indicator, called RevPash (Revenue per Available Seat Hour), which allows measuring the marginal
revenue per unit of time-capacity. To measure and improve the RevPash of restaurants, a discrete event
model was developed in the simulation software Arena, since, as mentioned by Vergara et al. (2019), the
simulation of discrete events allows understanding the operations of a system and optimizing its
management. The validity of the model was demonstrated by statistical analyses of confidence levels and
performance indicators obtained from several simulations under different circumstances and parameters.

This performance evaluation in operational management is not oblivious to market trends. The context is
very important to define variables, especially in times of uncertainty such as the current one. The restaurant
sector is precisely one of the most economically harmed by COVID-19. The study by Yang et al. (2020)
shows that, in the United States, a 1% increase in daily diagnosed cases of COVID-19 represents a 0.06%
reduction in restaurant demand. Given the difficult situation being experienced in Latin America due to this
virus, restaurants need to improve their operational efficiency to avoid bankruptcy and contribute to
economic recovery.

The food sector and restaurants are included in the tourism sector, being essential in the development of
hospitality and cultural experience of cities in Latin America. The study conducted by Alonso-Almeida et
al. (2015) shows that there is an experiential perspective on the part of consumers, and this perspective varies
according to the tourism trend of a locality: in the absence of tourism due to COVID-19, there is no
experiential perspective. Erkmen (2019) contributes to this conclusion by noting that, due to the importance
of the growth of local gastronomy as a tourism destination attribute, it is crucial to understand what factors
contribute to the culinary experience and how this influence traveler satisfaction.

However, these authors focused on an analysis of the most superficial factors of restaurants, considering
their value proposition and customer-facing strategy without evaluating the operational implications that this
entail. As mentioned by Heo (2017), comprehensive operational indicators are the foundation of the service
organizational structure. Not only do they represent how healthy the business is, but they are also the basis
for offering differentiation to the target audience.

Operational management starts from understanding the information and resource needs in each step of the
service process and in each physical space of a restaurant (Padilla-Solis & Cossa-Cabanillas, 2011). There
is a coincidence with Vieira et al. (2018) when it comes to dividing these operations and generating a flow,
given that both break down operational management into three aspects. The first is the planning of
operations, where a forward projection is made of the demand of the business and, therefore, of the resources
that will be needed to meet that demand. The second is the execution of operations, where the performance
of the customer service processes is evaluated, from the moment the customer arrives at the restaurant until
he/she leaves. Finally, the third aspect is profitability optimization techniques and variable integration
systems. Vergara et al. (2019) propose in their discrete event simulation study that the relationship between
these processes and the effectiveness in the use of resources impact the efficiency of a model, and that the
objective of the model is to achieve the desired level of service.

The purpose of a discrete event model is to simulate the management of a restaurant, not only with
operational indicators, but also considering market variables and analyzing competitiveness (Parsa et al.,
2019). The objective of considering these variables is that restaurants must have the ability to respond to
external crises, in which entrepreneurs cannot control the changes in their environment. Something very
much in line with that is what is currently experienced with COVID-19, where restaurants cannot control
the health provisions imposed by the government and the growth of new consumption trends by the




population (Madeira et al., 2021). Although there have already been many global health crises like the
current one, including some with a greater impact on the tourism industry, the current pandemic has different
patterns, achieving a social immobilization as never seen before in history (Muller, 2020).

HIPOTESIS (Si aplica)
NO APLICA

DISENO METODOLOGICO

To develop a discrete event model for the simulation of post-pandemic operational management of Latin
American restaurants, a three-phase methodology was used. First, the variables were determined, defining
the input and output data, as well as the key indicators for the model. Subsequently, in the second stage, a
first study of the data obtained from operational management was carried out, taking as a reference a
restaurant that adapts to the characteristics studied for its validation through menu analysis. Finally, in the
third phase of the methodology, we proceeded with the creation of the simulation model using Arena
Simulation Software 14.0; this stage being the most important for the research.

Phase Scope Tool
1. Variables Definition of key inputs, outputs and indicators | Check List
definition for the creation of the model.
2. Menu Analysis Initial study of data from a Latin American | Menu Analysis,
application restaurant through Menu Analysis and RevPash | RevPash
indicator.
3. Modeling Creation of the Discrete Event Model in Arena Simulation
simulation software. Software 14.0
4. Final analysis The results were discussed to propose Graphic material
improvements.

NOTAS (AGRADECIMIENTOS)

Quisiéramos agradecer a nuestro asesor, a nuestras familias, amigos y a todos aquellos que fueron parte del proceso
de este articulo por el apoyo brindado.

REFERENCIAS

Alonso-Almeida, M. D. M., Bremser, K. and Llach, J., Proactive and reactive strategies deployed by
restaurants in times of crisis: Effects on capabilities, organization and competitive advantage, International
Journal of Contemporary Hospitality Management, vol. 27, no. 7, pp. 1641-1661, 2015.

Erkmen, E., Managing restaurant attributes for destination satisfaction: what goes beyond food?,
Administrative Sciences, vol. 9, no. 1, pp. 19-27, 2019.

Gkoumas, A., Developing an indicative model for preserving restaurant viability during the COVID-19
crisis, Tourism and Hospitality Research, vol. 1, no. 1, pp. 1-14, 2021.

Hao, J., Sahrim, K., Krauss, S. and Che, F., A review of approaches to manage menu profitability, Int. J.
Revenue Management, vol. 11, no. 3, pp. 151-172, 2020.

Heo, C. Y., New performance indicators for restaurant revenue management: ProPASH and ProPASM,
International Journal of Hospitality Management, vol. 61, pp. 1-5, 2015.

Kim, J., Kim, J.,, Lee, S. K. and Tang, L. R., Effects of epidemic disease outbreaks on financial performance
of restaurants: Event study method approach, Journal of Hospitality and Tourism Management, vol. 43, pp.
32-41, 2020.




Legg, M., Tang, H.C.-H., Hancer, M. and Slevitch, L., Using survival modeling for turn-time predictions in
foodservice settings, Journal of Foodservice Business Research, vol. 22, pp. 20-36, 2019.

Madeira, A., Palrdo, T. and Mendes, A. S., The Impact of Pandemic Crisis on the Restaurant Business,
Sustainability, vol. 13, no. 1, pp. 35-40, 2021.

Matta, R., Food for social change in Peru: Narrative and performance of the culinary nation, The
Sociological Review, vol. 69, no. 3, pp. 520-537, 2021.

Muller, C., Restaurant Organizations and the Power of the New Economy: A Pandemic, Labor Value and
Lessons from the Past, Available: https://www.bu.edu/bhr/files/2020/03/Restaurant-Organizations-
PDF.pdf, 2020.

Ozdemir, B. and O. Caliskan, A review of literature on restaurant menus: Specifying the managerial issues,
International Journal of Gastronomy and Food Science, vol. 2, no. 1, pp. 3-13, 2014.

Padilla-Solis, J. A. and Cossa-Cabanillas, A., Price and profitability optimization (RPO) systems in
restaurants, Interfases, vol. 4, pp. 39-66, 2011.

Parsa, H. G., Kreeger, J. C., Van der Rest, J. P., Xie, L. K. and Lamb, J., Why Restaurants Fail? Part V:
Role of Economic Factors, Risk, Density, Location, Cuisine, Health Code Violations and GIS Factors,
International Journal of Hospitality & Tourism Administration, vol. 1, pp. 1-26, 2019.

Vergara, I. G. P., Robles, W. M., Montoya, C. P., de Llano Feliu, J. M. and Llerena, C., Application of
discrete event simulation to improve the effectiveness and efficiency of restaurant operations, Revista
Ibérica de Sistemas e Tecnologias de Informac&o, vol. 23, pp. 507-519, 2019.

Vieira, A. A. A. C,, Dias, L. S., Pereira, G. and Oliveira, J. A., Assessing the performance of a restaurant
through discrete simulation in Simia, 30th European Modeling and Simulation Symposium (EMSSM), vol.
1, pp. 302-309, 2018.

Yang, Y., Liu, H. and Chen, X., COVID-19 and restaurant demand: early effects of the pandemic and stay-
at-home orders, International Journal of Contemporary Hospitality Management, vol. 32, no. 12, pp. 3809-
3834, 2020.

ANEXOS.

Datos del articulo publicado
- Nombre del articulo: Discrete Event Modeling for Operational Management of Restaurants

- Autores: Marcelo Alonso Caballero Salazar y Gabriel Alonso Quesada L6pez
- Co autor(es): Marcos Fernando Ruiz Ruiz y Wilfredo Yushimito

Publicacion en revista: NO APLICA

Presentacion en congreso

- Nombre del congreso: 3rd South American International Industrial Engineering and Operations
Management Conference

- Organizador: IEOM Society International

- Sede: Asuncion, Paraguay

- Afio: 2022

- Pp:

- Enlace web donde se encuentra publicado el articulo (identificador DOI, ISBN, ISSN o
equivalentes): https://index.ieomsociety.org/index.cfm/article/view/1D/11050



https://index.ieomsociety.org/index.cfm/article/view/ID/11050

Caballero et al. IEOM

INFORME DE ORIGIMNALIDAD

O 7 24 5o

IMDICE DE SIMILITUD FUENTES DE INTERNET PUBLICACIOMES TRABAOS DEL
ESTUDIANTE

EMCONTRAR COINCIDENCIAS COM TODAS LAS FUENTES {SOLO SE IMPRIMIRA LA FUENTE SELECCIOMADA)

A%
* hdl.handle.net

Fuente de Internet

Excluir citas Activo Excluir coincidencias = 20 words

Excluir bibliografia Activo



