Advances in Intelligent Systems and Computing

Volume 601

Series editor

Janusz Kacprzyk, Polish Academy of Sciences, Warsaw, Poland
e-mail: kacprzyk @ibspan.waw.pl



About this Series

The series “Advances in Intelligent Systems and Computing” contains publications on theory,
applications, and design methods of Intelligent Systems and Intelligent Computing. Virtually
all disciplines such as engineering, natural sciences, computer and information science, ICT,
economics, business, e-commerce, environment, healthcare, life science are covered. The list
of topics spans all the areas of modern intelligent systems and computing.

The publications within “Advances in Intelligent Systems and Computing” are primarily
textbooks and proceedings of important conferences, symposia and congresses. They cover
significant recent developments in the field, both of a foundational and applicable character.
An important characteristic feature of the series is the short publication time and world-wide
distribution. This permits a rapid and broad dissemination of research results.

Advisory Board
Chairman

Nikhil R. Pal, Indian Statistical Institute, Kolkata, India
e-mail: nikhil @isical.ac.in
Members

Rafael Bello Perez, Universidad Central “Marta Abreu” de Las Villas, Santa Clara, Cuba
e-mail: rbellop@uclv.edu.cu

Emilio S. Corchado, University of Salamanca, Salamanca, Spain

e-mail: escorchado@usal.es

Hani Hagras, University of Essex, Colchester, UK
e-mail: hani@essex.ac.uk

Laszlo T. Koczy, Széchenyi Istvan University, Gy6ér, Hungary
e-mail: koczy @sze.hu

Vladik Kreinovich, University of Texas at El Paso, El Paso, USA
e-mail: vladik @utep.edu

Chin-Teng Lin, National Chiao Tung University, Hsinchu, Taiwan
e-mail: ctlin@mail.nctu.edu.tw

Jie Lu, University of Technology, Sydney, Australia
e-mail: Jie. Lu@uts.edu.au

Patricia Melin, Tijuana Institute of Technology, Tijuana, Mexico
e-mail: epmelin @hafsamx.org

Nadia Nedjah, State University of Rio de Janeiro, Rio de Janeiro, Brazil
e-mail: nadia@eng.uerj.br

Ngoc Thanh Nguyen, Wroclaw University of Technology, Wroclaw, Poland
e-mail: Ngoc-Thanh.Nguyen@pwr.edu.pl

Jun Wang, The Chinese University of Hong Kong, Shatin, Hong Kong
e-mail: jwang @mae.cuhk.edu.hk

More information about this series at http://www.springer.com/series/11156



Louis E. Freund - Wojciech Cellary
Editors

Advances in The Human Side
of Service Engineering

Proceedings of the AHFE 2017

International Conference on The Human Side
of Service Engineering, July 17-21, 2017,
The Westin Bonaventure Hotel,

Los Angeles, California, USA

@ Springer



Editors

Louis E. Freund

Department of Industrial and Systems
Engineering

San Jose State University

San Jose, CA

USA

Wojciech Cellary
Department of Information Technology
Poznan University of Economics
and Business
Poznan
Poland

ISSN 2194-5357 ISSN 2194-5365 (electronic)
Advances in Intelligent Systems and Computing

ISBN 978-3-319-60485-5 ISBN 978-3-319-60486-2  (eBook)
DOI 10.1007/978-3-319-60486-2

Library of Congress Control Number: 2017943054

© Springer International Publishing AG 2018

This work is subject to copyright. All rights are reserved by the Publisher, whether the whole or part
of the material is concerned, specifically the rights of translation, reprinting, reuse of illustrations,
recitation, broadcasting, reproduction on microfilms or in any other physical way, and transmission
or information storage and retrieval, electronic adaptation, computer software, or by similar or dissimilar
methodology now known or hereafter developed.

The use of general descriptive names, registered names, trademarks, service marks, etc. in this
publication does not imply, even in the absence of a specific statement, that such names are exempt from
the relevant protective laws and regulations and therefore free for general use.

The publisher, the authors and the editors are safe to assume that the advice and information in this
book are believed to be true and accurate at the date of publication. Neither the publisher nor the
authors or the editors give a warranty, express or implied, with respect to the material contained herein or
for any errors or omissions that may have been made. The publisher remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

Printed on acid-free paper
This Springer imprint is published by Springer Nature

The registered company is Springer International Publishing AG
The registered company address is: Gewerbestrasse 11, 6330 Cham, Switzerland



Advances in Human Factors

and Ergonomics 2017

AHFE 2017 Series Editors

Tareq Z. Ahram, Florida, USA
Waldemar Karwowski, Florida, USA

AHFE

International
Applied
Human Factors
and Ergonomics
Conference

2017

www.ahfe.org

8th International Conference on Applied Human Factors and Ergonomics

and the Affiliated Conferences

Proceedings of the AHFE 2017 International Conference on the Human Side
of Service Engineering, July 17—-21, 2017, The Westin Bonaventure Hotel,

Los Angeles, California, USA

Advances in Affective and Pleasurable Design

WonJoon Chung and CIiff (Sungsoo)
Shin

Advances in Neuroergonomics and Cognitive
Engineering

Carryl Baldwin

Advances in Design for Inclusion

Giuseppe Di Bucchianico and Pete
Kercher

Advances in Ergonomics in Design

Francisco Rebelo and Marcelo Soares

Advances in Human Error, Reliability, Resilience,
and Performance

Ronald L. Boring

Advances in Human Factors and Ergonomics in
Healthcare and Medical Devices

Vincent G. Duffy and Nancy Lightner

Advances in Human Factors in Simulation and
Modeling

Daniel N. Cassenti

Advances in Human Factors and System
Interactions

Isabel L. Nunes

Advances in Human Factors in Cybersecurity

Denise Nicholson

Advances in Human Factors, Business
Management and Leadership

Jussi Kantola, Tibor Barath and Salman
Nazir

Advances in Human Factors in Robots and
Unmanned Systems

Jessie Chen

Advances in Human Factors in Training,
Education, and Learning Sciences

Terence Andre

Advances in Human Aspects of Transportation

Neville A. Stanton

(continued)



vi Advances in Human Factors and Ergonomics 2017

(continued)
Advances in Human Factors, Software, and Tareq Z. Ahram and Waldemar
Systems Engineering Karwowski

Advances in Human Factors in Energy: Oil, Gas, Paul Fechtelkotter and Michael Legatt
Nuclear and Electric Power Industries

Advances in Human Factors, Sustainable Urban Jerzy Charytonowicz

Planning and Infrastructure

Advances in the Human Side of Service Louis E. Freund and Wojciech Cellary
Engineering

Advances in Physical Ergonomics and Human Ravindra Goonetilleke and Waldemar
Factors Karwowski

Advances in Human Factors in Sports, Injury Tareq Z. Ahram

Prevention and Outdoor Recreation

Advances in Safety Management and Human Pedro Arezes

Factors

Advances in Social & Occupational Ergonomics Richard Goossens

Advances in Ergonomics of Manufacturing: Stefan Trzcielinski

Managing the Enterprise of the Future

Advances in Usability and User Experience Tareq Ahram and Christianne Falcao
Advances in Human Factors in Wearable Tareq Ahram and Christianne Falcdo

Technologies and Game Design

Advances in Communication of Design Amic G. Ho
Advances in Cross-Cultural Decision Making Mark Hoffman




Preface

The 5th International Conference on the Human Side of Service Engineering
(HSSE 2017) held at The Westin Bonaventure Hotel, Los Angeles, California,
USA, from July 17 to 21, 2017. The conference was organized within the frame-
work of the International Conference on Applied Human Factors and Ergonomics
(AHFE) as an Affiliated Conference. If there is any one element to the engineering
of service systems that is unique, it is the extent to which the suitability of the
system for human use, human service, and for providing an excellent human
experience has been and must always be considered. This conference included over
60 presentations during the three-day event in sessions including Gamification in
Service Engineering, Advances in Health Care Facilities Design and Quality and
Safety Practices, Shaping the Human Side of T-Shaped Professionals, Industry 4.0
and the Smart Service World, and Service Science and User Experience Design.

While many of the presentations were contributed as slides only, 21 of the
presenters also submitted full papers that were reviewed and accepted by the
co-editors for publication in this Proceedings. The book is divided into five major
sections as follows:

Section 1: Gamification in Service Engineering

Section 2: Innovations in Quality and Safety Practices in Health Care Systems
Section 3: Smart Service World

Section 4: Service Science Education and T-Shaped Professionals

Section 5: Worker and Consumer Factors in Service Engineering

A major area of expansion in this conference is in Gamification in Service
Engineering, led by Freimut Bodendorf and Christian Zagel, which appears as the
first section of this Proceedings. As service systems look for new ways to engage
participants, gamification has become a fruitful strategy for research. New appli-
cations of the concepts are reported in five full papers in this section.

New to the conference this year were two sessions led by Jim Spohrer focusing
on the topic of the T-Shaped Professional. This has been a subject of substantial
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interest in the areas of personnel development and education in recent years. The
concepts of “depth in a discipline or system” and breadth across fields of study,
cultures, organizational responsibilities, and other experiences contributing to
managerial, empathy, communications, teamwork and similar skills have been
leading topics in discussions about educating service systems professionals. Of the
11 presentations in these sessions, we are pleased to have two representative papers
included in this Proceedings. We intend to expand our content in this field in the
future.

Other major areas of discussions at this meeting were in the fields of service
design and improvement in the healthcare sector, led by Lukasz Mazur, Kendra
Johnson, Alison Amos, Gregg Tracton, and Carolyn Brown, and service innova-
tions in industry (referred to as Industry 4.0) led by Walter Ganz. Other session
chairs included Aura Matias, Regiane Romano, Shrikant Parikh, and Debra
Satterfield. We are deeply indebted to all session chairs for their contributions to
HSSE 2017. We hope that you find this volume useful and interesting, and invite all
to join us for next year’s meeting. Information is available at www.ahfe-hsse.org.

Our sincere thanks and appreciation go to the Board members listed below for
their contribution to the high scientific standard maintained in developing this book.

Alison Amos, USA

Clara Bassano, Italy

Caio Marcio Almeida e Silva, Brazil
Freimut Bodendorf, Germany
Carolyn Brown, USA

Bo Edvardsson, Sweden
Walter Ganz, Germany

Dolly Goel, USA

Kazuyoshi Hidaka, Japan
Kendra Johnson, USA

Eunji Lee, Norway

Christine Leitner, UK

Aura C. Matias, Philippines
Lukasz Mazur, USA
Prithima Mosaly, USA
Maria Victoria Palacin-Silva, Finland
Shrikant Parikh, India

Birgit Penzenstadler, USA
Paolo Piciocchi, Italy

Jari Porras, Finland

Regiane Romano, Brazil
Debra Satterfield, USA
Yuriko Sawatani, Japan
Ahmed Seffah, Finland
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