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Abstract. In this paper, we perform a basic analysis on employee satisfaction and
production planning by introducing a service robot which delivers dishes in res-
taurant service. As an example of a service robot introduced in a Japanese res-
taurant, we focus on the pantry staff, kitchen staff, and customer service staff, as
well as production planning that individual employees implicitly plan and update
in their heads. The service robots are used to deliver the dishes prepared at the
kitchen to the customer service floor, where the worker specifies the destination
and transports the dishes while patroling the restaurant. By analyzing the produc-
tivity and employee satisfaction before and after the introduction of the service
robots into the categories of serving, cooking area, and customer service, how
employees can identify and coordinate work between humans and machines and
change process design. From December 2019 to January 2020, an analysis was
conducted based on the results of employee questionnaires and interviews con-
ducted at a restaurant.

Keywords: service system design, employee satisfaction, productivity, restau-
rant service

1 Introduction

The use of robots in the service industry is progressing in order to improve labor
productivity and shortage of labor in the service industry. Part-time employment is very
severe in the food service industry, especially in the restaurant industry, and the de-
crease in the working population is an urgent issue. Many of the food service sites are
labor-intensive, and research and development to improve productivity in the service
industry is underway by industry, government, and academia. Single-function robots
have already been introduced into service areas such as inns, hotels, and restaurants [1],
and their productivity has been improved.

Economic activity in the service industry is increasing, creating important jobs not
only in developed countries but also in developing countries. The service industry ac-
counts for about 70% of Japan's GDP and two-thirds of the country's employment. In
the food service industry, which is classified as a food service industry, production is
carried out by an intensive labor force. Staff working on the service floor of a restaurant



provide face-to-face service to customers. In the kitchen, there are still many hand-
crafted processes in service operations that create value [2][3]. Therefore, the working
conditions of the staff may affect the delivery of the service. The importance of em-
ployee satisfaction in providing good service has been pointed out [4][5][6]. A previous
study [4] showed that there is a substantial relationship between individual job satisfac-
tion and individual performance. If employee performance improves, the quality of ser-
vice is expected to improve. In terms of service satisfaction [7], the relationship be-
tween service quality and customer satisfaction has been shown to be independent but
closely related [8]. The importance of the linkage effect is mentioned in order to im-
prove overall satisfaction, including customer satisfaction, employee satisfaction, and
management satisfaction [7][9].

In order to improve both employee satisfaction and service quality, it is necessary
to examine employee satisfaction and clarify its structure. In the previous study [10],
the authors analyzed employee satisfaction by looking at the results of a questionnaire
distributed to restaurant staff. First, we build a structural model of employee satisfac-
tion. The questions were categorized into seven questions: "Work environment," "Work
efficiency and quality of service," "Relationship with supervisor," "Rules," "Education
system," "Attitude and willingness to work," and "Interest in multi-skill development.
The results of the questionnaire examined the relationship between employee satisfac-
tion and the seven categories from multiple perspectives. As a result, differences be-
tween employee satisfaction structures and attributes such as job title, employment sta-
tus, age group, and duration of continuous employment were analyzed from multiple
perspectives. The results were analyzed using two approaches: correlation analysis and
covariance structure analysis.

This paper presents a basic analysis of employee satisfaction and production plan-
ning with the introduction of robot serving in a restaurant service. Using a serving robot
introduced in a Japanese restaurant as a case study, we focus on the operations of the
serving staff, kitchen staff, and customer service staff, as well as the production plan-
ning that each employee implicitly plans and updates in his or her head. This delivery
robot carries the food prepared in the kitchen to the customer's floor, where the operator
specifies the destination and carries the food while patrolling the restaurant. They are
also responsible for carrying the dishes from the lower table to the washing area. We
analyze the results of employee questionnaires and interviews conducted from Decem-
ber 2019 to January 2020 at a store where robots were introduced.

2 Employee satisfaction and productivity in restaurant services

2.1  Job categories in a restaurant service

The employees working in a restaurant can be divided into three categories: kitchen
staff in charge of cooking, floor staff in charge of serving customers and serving food
to customers, and cashiers, and serving and washing staff. In this paper, we define the
difference between these tasks as occupations. The role of serving is to arrange the
dishes that are prepared individually for each customer between the kitchen and the
floor, and to assemble a set menu, etc. Focusing on these three occupations, the authors



propose a model of employee satisfaction that takes into account the customer contact
and customer orientation in different occupations and the customer contact and cus-
tomer orientation in different occupations. A questionnaire survey was conducted in
restaurants, and the structure of the relationship between improved customer service
and employee satisfaction awareness was modelled through structural analysis of co-
variance [11]. The restaurant locations where the service delivery robots were installed
in this paper are the same restaurant chain with similar menus and service forms, but
on a larger scale. In addition to the traditional customer service staff, there are auxiliary
staff who assist in serving food and support the overall service of the store in coopera-
tion with the serving staff and the customer service staff. In this paper, we analyze
kitchen staff, catering staff, customer service staff, and assisting customer service staff.

2.2  Employee satisfaction and productivity

In the field of service research, in addition to customer satisfaction (CS), the importance
of employee satisfaction (ES) has been pointed out, and the cycle of success model [13]
and the "service profit chain" [12], which describes the relationship between employees
and customers as a satisfaction mirror, influence each other. Especially in interpersonal
service situations where employees and customers face each other directly, the state of
employees and their feelings have a significant impact on service quality.

Labor productivity is calculated by dividing value added by labor input, and in-
creasing labor productivity is a combination of increasing the value added in the nu-
merator and reducing the labor input in the denominator. In restaurant services, there
are difficulties with both numerator and denominator approaches due to the heteroge-
neity of services and the labor-intensive nature of the work.

3 Questionnaire and interview surveys for employees

3.1 Targets

Employee questionnaires and interviews were conducted between December and Jan-
uary 2019 for employees working in four occupations: hospitality staff, hospitality aux-
iliary staff, culinary staff, and catering staff. Types of employment include both formal
and informal employment. Interviews were conducted with executives, leaders, regular
staff, and long and short years of service, respectively. The employee questionnaire
received valid responses from 18 employees. Employee interviews were conducted
with 12 employees in semi-structured interviews lasting approximately 25 minutes on
December 20, 23, and 24.

3.2 Questionnaire Design

The questionnaire consists of questions on employee satisfaction and productivity, in
addition to the attribute survey and job satisfaction, by recalling two time points



immediately after the introduction of the service robot and after the passage of time. A
six-point Likert scale ranging from "very much agree" to "don't agree at all" was used
as a choice questionnaire and an open-ended questionnaire. In detail, the questions (Q1)
and (Q2) are questions that assume the awareness/motivation and quality of provision
of work, and (Q2) and (Q3) are questions that assume two time points immediately after
and after the introduction of the serving robot, respectively. Questions related to work
efficiency, service delivery quality, teamwork, and the operability and awareness of
using the robot were set up. The questions on perceived quality took into account the
characteristics of the target restaurant and the business and restaurant in question, such
as the quality of the food served, the speed at which it was served, and the response and
satisfaction of the customers.

Employee interviews examine efficiency and operational changes, customer satis-
faction and employee satisfaction in the implementation of service robots. The objec-
tive is to find out how service robots are used in the work that employees are responsible
for and what changes in operation will lead to quality, efficiency, and customer and
employee satisfaction.

As a measure of employee satisfaction, Gazzoli et al. categorized the question-
naire questions into three categories: empowerment, job satisfaction and perceived
service quality [14]. Empowerment includes questions such as "Is my job important
to me" and "I have discretion on how I do proceed my job". In addition, it has been
shown that a single indicator of job satisfaction is correlated with the use of the
overall job satisfaction scale [15]. As for perceived service quality, conventional
studies have been proposed that question items are required to be tailored to the
characteristics of the target service, such as restaurant [14] and bank [16].

The questionnaire survey used in this paper is based on a questionnaire survey
on employee satisfaction [11] conducted by the authors at the same restaurant chain
and was developed by adding questions about service robots. Questions included
in empowerment include, "Is work important to me?" and "Do I have freedom in
how I proceed with my work? In the questionnaire survey used in this paper, ques-
tions related to empowerment, job satisfaction and perceived quality were set, re-
spectively. In the question on perceived quality, the questions were set in consid-
eration of the characteristics of the restaurant. This questionnaire consists of ques-
tions on perceived quality to directly ascertain the effects and influences of the
introduction of service robots and questions to indirectly ascertain the effects of the
introduction of service robots on employees in terms of their feelings and job sat-
isfaction. In addition to the questions on empowerment, job satisfaction, and per-
ceived quality, the questions on perceived quality included questions on the quality
of food delivery, speed of food delivery, and customer response and satisfaction,
taking into account the characteristics of the restaurant location [11]. In the (Q2)
and (Q3), two scenes were set up for the question items, one immediately after the
introduction of the service robot and the other at the present time. The same ques-
tion items are set up to be answered for each of the two periods. Respondents are
asked to describe their feelings and conditions both when the service robot was
introduced and their current feelings and conditions. Some questions are about
work efficiency, provision quality, teamwork, and operation using the robots by



introducing the robots. Regarding questions related to perceived quality, the fol-
lowing questions are set considering the characteristics of restaurants including
quality of serving food, food serving speed, and customer response and satisfaction.
During employee interviews, we examine changes in efficiency and operations, cus-
tomer satisfaction, and employee satisfaction when introducing the service robots. The
purpose is to examine how the service robots are used in work for which the employee
is responsible, and to assess what changes in the operations result in improved quality,
efficiency, and customer and employee satisfaction.

4 Discussions

First, the results of the employee questionnaire are presented. We compared the mean
values of the current Likert scale immediately after the introduction and after the pas-
sage of time with respect to the effect of introducing the service robot in question cate-
gories (Q2) and (Q3). 'The skills to operate the service delivery robot have been ac-
quired so that we are able to provide high quality service. The positive results for the
introduction of robots were obtained (Q41). In this question, a significant difference
(the average of gap is 0.45) was found as a result of the difference test of the mean
value of the t-test (one-tailed test, P-value: 0.03). However, although we were able to
confirm a certain number of positive changes in the number of subjects for the other
question items, we were not able to confirm any significant differences between the
current and immediate introduction. Since this questionnaire analysis was conducted
on a single store, quantitative verification by increasing the number of stores and the
number of survey targets is a future issue.
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Figure.1 The outline of the impact of technology implementation on service systems and
employee satisfaction



According to the results of the employee interviews, it was mentioned that the serv-
ing staff was able to stay in the serving area and work because the distance travelled
from the serving area to the table in question on the hospitality floor was significantly
reduced. This suggests that people are reducing the non-value-added tasks of movement
and avoiding more time for other tasks or original tasks that can contribute to value-
added and service quality improvement. In addition, the ability to strategically instruct
the robot on the timing, location, and movement of food to be placed on the serving
robot increased productivity by allowing the robot to perform other tasks, such as serv-
ing food, in its free time within its own work time. As a secondary effect of the intro-
duction of the robot, we heard the opinion that the introduction of the tablet to check
the position of the service robot in the store and its status made it possible to grasp the
entire store. In [11], many of the serving staff had the perception that they work inde-
pendently between the cooking and customer service staff. On the other hand, the staff
in question also felt that the motivating factors increased employee satisfaction, while
they felt that their work was more rewarding and that they had acquired new skills
(figurel). On the other hand, it was observed that the service assistant staff actively
promoted the use of the service delivery robot and helped the service staff to focus on
more value-added tasks close to the customers. Although some subjects in the interview
survey mentioned certain improvements in quality and efficiency , the questionnarire
survey did not reveal any significant differences, except for (Q41). For example, "As a
result of the improvement and efficiency of our operations, we are now able to satisfy
our customers (Q42), I feel my work efficiency has improved and my physical load has
been reduced (Q44), and I feel that I have a high level of value-added work I am now
able to devote more time to work that I couldn't do before (Q46), and to work with
customers. It is now possible to devote more time to direct customer service (Q50).
Further analysis is needed to take into account the differences in occupations and in-
tention to use the robot.

5 Conclusions
This paper discusses the impact of the introduction of service delivery robots on em-

ployee satisfaction and productivity. The next challenge is to increase the scope of the
survey and propose a more quantitative evaluation and employee satisfaction model.
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