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IEOM Paper Template (*.docx) IEOM Abstract Template (*.docx)

Submission Link: https://www.xcdsystem.com/IEOM/abstract/index.cfm?ID=IK6LBIL

IEOM Society is organizing 8th International Conference on Industrial Engineering and Operations
Management in Bandung, Indonesia during March 6-8, 2018. The conference aims to provide a
forum for academics, researchers and practitioners to exchange ideas and recent developments in
the field of Industrial Engineering and Operations Management. The conference is also expected to
foster networking, collaboration and joint effort among the conference participants to advance the
theory and practice as well as to identify major trends in Industrial Engineering and Operations
Management.

= Track Chairs Login: www.xcdsystem.com/ieom/trackchair/
= Reviewers Login: www.xcdsystem.com/ieom/reviewer/
= Registration Link: https://www.xcdsystem.com/IEOM/attendee/index.cfm?ID=nQvHW20

Authors can submit full paper(s) or abstract(s) only. Authors MUST use the conference template to
prepare papers or abstracts. IEOM Society encourages to submit full paper(s). All full papers will be
subjected to double peer review. Accepted papers will be published in the Proceedings and indexed
in SCOPUS. Any submission implies that an author will attend IEOM 2018 Bandung Conference and
present the paper or abstract. SELECTED PAPERS WILL BE PUBLISHED IN IJIEOM (International Journal
of Industrial Engineering and Operations Management).
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New IEOM Student
Chapter at King
Abdulaziz University

= ITB (Institute of Technology - Bandung)

=« UTM (University of Technology, Malaysia)

= UTHM (Universiti Tun Hussein Onn Malaysia)

» Bina Nusantara University (BINUS University), Jakarta, Indonesia

= |ESEG, School of Business, France University of

Johannesburg, South
Africa Started IEOM
Student Chapter

= Universitas Mercu Buana, Jakarta, Indonesia
= Lawrence Technological University, Michigan, USA
« LEM (Lille Economics Management) - A research unit associating the CNRS (National Center for

Scientific Research), the University of Lille and the Catholic University of Lille (FUPL), France
IEOM has joined ESD

(Engineering Society
of Detroit) as an
affiliated
organization

= Sampoerna University, Jakarta, Indonesia

= Universitas Indonesia

= University of New Brunswick at Fredericton, Canada

= Trisakti University, Jakarta, Indonesia

« Universitas Muhammadiyah Surakarta, Jawa Tengah, Indonesia

IEOM K-12 STEM
Poster Competition

= Eaton Corporation
= SIEMENS
= EFR Certification

= African Engineering Education Association (AEES) IEOM Detroit 2016

= International Federation of Engineering Education Societies (IFEES) ISBN: 978-0-

= Indian Institute of Industrial Engineering (IlIE) 9855497-5-6

= Pakistan Society of Industrial Engineers (PSIE)

= Society of Cost and Quality Engineers (SCQE) IEOM 2016 KL
ISBN: 978-0-
9855497-4-9

IEOM Orlando 2015
= Advent2 Labs, Singapore ISBN: 978-0-
= LINDO Systems Inc. 9855497-3-2
= SIEMENS PLM

IEOM 2015 Dubai
ISBN: 978-0-
9855497-2-5

COMPETITIONS:



= Undergraduate Student Paper Competition Sponsored by SIEMENS IEOM 2014 Bali

= Graduate Student Paper Competition Sponsored by EATON Corporation ISBN: 978-0-
= Master Thesis Competition 9855497-1-8
= Doctoral Dissertation Competition
= Final Year Project (FYP)/Senior Capstone Design Project Poster Competition IEOM 2012 Istanbul
= Undergraduate Research Competition ISBN: 978-0-
= High School and Middle School STEM Competition 9855497-0-1
» Simulation and PLM Competition
= Poster Competition IEOM 2011 KL
ISBN: 978-0-
9808251-0-7
Attendance Certificates will be provided for conference participants. Continuous Education Unit
(CEU) is available. IEOM Society International will provide some awards and recognition at the 2018 IEOM 2010 Dhaka
IEOM Bandung event. ISBN: 978-984-33-
0988-4

Contact: info@ieomsociety.org

= Program - IEOM 2017 Rabat, Morocco
= Program - IEOM 2016 Detroit

« Program - [EOM 2016 Kuala Lumpur
« Program - [EOM 2015 Orlando

= Program - [EOM 2015 Dubai

= Program - [EOM 2014 Bali

= Program - [EOM 2012 Istanbul

= Program - IEOM 2011 Malaysia

= Program - IEOM 2010 Dhaka

IEOM Publication Ethics and Malpractice Statement

IEOM Society International is a 501(c)(3) nonprofit organization, registered with the State of
Michigan and tax exemption status approved by IRS.
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Conference Chairs

Dr. Ahad Ali, Lawrence Technological University, Southfield, Michigan, USA
Prof. Dr. Abdul Hakim Halim, Industrial Engineering, Institut Teknologi Bandung, Indonesia

Honorary Chairs

Prof. Dr. Noordin bin Mohd. Yusof, Dean, Faculty of Mechanical Engineering, University of Technology, Malaysia
Dr. Abdur Rahim, University of New Brunswick at Fredericton, Canada

Global Engineering Education Chairs
Dr. Abu Masud, Boeing Global Engineering Professor, Industrial and Manufacturing Engineering Department, Wichita
State University, Kansas, USA
Dr. Hamid Parsaei, Professor of Industrial and Systems Engineering, Texas A&M University (College Station) and Director
of Academic Outreach - Texas A&M University, Qatar

Industry Solutions Chairs

Edly Ramly, Lean Six Sigma Master Black Belt, EFR Certification, Malaysia
Masaru Tezuka, Hitachi Solutions East Japan, Ltd., Japan

Women in Industry and Academia Chairs

Resh Plaha, Crystal Quality, UK
Dr. Ilham Kissani, Al Akhawayn University, Morocco

Program Chairs
Dr. Wisnu Aribowo, Institut Teknologi Bandung, Indonesia
Dr. Mohammed Khadem, Sultan Qaboos University, Muscat, Oman
Dr. Abdul Talib Bon, Universiti Tun Hussein Onn Malaysia

Technical Chairs

Dr. Jafri bin Mohd Rohani, University of Technology, Malaysia
Prof. Dr. Ir. T. Yuri M. Zagloel, Head of Industrial Engineering Department, University of Indonesia

Publication Chairs
Dr. Mohammed Rahman, Central Connecticut State University, USA

Prof. Dr. Sudradjat Supian, Dean of Faculty of Mathematics and Natural Sciences (FMIPA), Universitas Padjadjaran, West
Java, Indonesia



Sponsors and Exhibitors Chair
Professor Don Reimer, Lawrence Technological University, Southfield, Michigan, USA
Doctoral Dissertation Competition Chair

Dr. Mehran Doulat, Center for Quality and Sustainability, School of Engineering and Advanced Technology, UTM Kuala
Lumpur, Malaysia

Master Thesis Competition Chairs

Dr. Seifedine Kadry, Beirut Arab University Lebanon
Dr. Suat Kasap, Industrial Engineering, American University of the Middle East, Kuwait

Graduate/Postgraduate Student Paper Competition Chair
Dr. Ahm Shamsuzzoha, Sultan Qaboos University, Oman
Undergraduate Student Paper Competition Chair
Dr. Abbas Mahmoudabadi, MehrAstan University, Gilan, Iran
Senior Design Capstone Project / FYP Poster Competition Chair
Dr. M. Shamsuzzaman, University of Sharjah, UAE
Undergraduate STEM Research Competition Chair
Dr. Md. Mizanur Rahman, University Technology Malaysia (UTM), Johor Bahru, Malaysia
Simulation and PLM Competition Chair
Dr. Rohaizan Ramlan, Universiti Tun Hussein Onn Malaysia
Poster Competition Chair
Dr. Docki Saraswati, Industrial Engineering, Universitas Trisakti, Jakarta, Indonesia
High School / Middle School STEM Competition Chairs

Dr. Charles Chen, Morrill Learning Center, San Jose, California, USA
Professor Don Reimer, Lawrence Technological University, MI, USA

Website Coordinators

Christian Forrest, Manager of Web Services, Lawrence Technological University, Michigan, USA
Suvro Sudip, Undergraduate Student at Lawrence Technological University, Michigan, USA

Conference Secretariat

Dr. Taufiqul Islam, Freelance Consultant, Michigan, USA
Dr. Akand Islam (Wahid), Canton, Michigan, USA

Dr. Budi Santosa, Professor at Industrial Engineering, Institut Teknologi Sepuluh Nopember, Surabaya, East Java,
Indonesia (Co-Chair)

Prof. Dr. Abdul Hakim Halim, Industrial Engineering, Institut Teknologi Bandung, Indonesia

Dr. Paulina Kus Ariningsih, Industrial Engineering Department, Faculty of Industrial Technology, Parahyangan Catholic
University (UNPAR), Bandung, West Java, Indonesia



Siti Mahsanah Budijati, Department of Industrial Engineering, Universitas Ahmad Dahlan, Yogyakarta, Indonesia

Dr. Ho Hwi Chie, Dean, Binus Aso School of Engineering, Bina Nusantara University (Binus), Tangerang, Banten,
Indonesia

Dr. Naniek Utami Handayani, Department of Industrial Engineering, Diponegoro University, Semarang, Central Java,
Indonesia

Dr. Zulfa Fitri Ikatrinasari, School of Industrial Engineering, Mercu Buana University, Jakarta, Indonesia

Dr. Sawarni Hasibuan, School of Industrial Engineering, Mercu Buana University, West Java, Indonesia

Dr. R. Eddy Nugroho, School of Industrial Engineering, Mercu Buana University, Jakarta, Indonesia

Dr. John Pumwa, Professor and Head of Mechanical Engineering Department, PNG University of Technology, Papua New
Guinea

Dr. Eng. Muhammad Rusman, Head of Industrial Engineering Department, Hasanuddin University, Makassar, South
Sulawesi, Indonesia

Dr. Docki Saraswati, Industrial Engineering, Universitas Trisakti, Jakarta, Indonesia

Dr. Tanika D Sofianti, Industrial Engineering Dept., Engineering Faculty, Swiss German University BSD City Kav.
Tangerang, Banten, Indonesia

Dr. Subagyo, Associate Professor, Mechanical & Industrial Engineering Department, Universitas Gadjah Mada,
Yogyakarta, Indonesia

Prof. Dr. Sudradjat Supian, Dean of Faculty of Mathematics and Natural Sciences (FMIPA), Universitas Padjadjaran, West
Java, Indonesia

Dr. Sugiono, Universitas Brawijaya, Kota Malang, Jawa Timur, Indonesia

Dr. Ishardita Pambudi Tama, Head of Industrial Engineering Department, Universitas Brawijaya, Malang - Indonesia
Dr. Agus Ulinuha, Head, Institute for Research and Community Service (LPPM), Universitas Muhammadiyah Surakarta,
Jawa Tengah, Indonesia

Dr. Gede Agus Widyadana, Industrial Engineering Department, Petra Christian University, Surabaya, Indonesia

Dr. Hari-Agung Yuniarto, Researcher in Maintenance and Quality System Engineering, Universitas Gadjah Mada (UGM),
Yogyakarta, Indonesia

Prof. Dr. Ir. T. Yuri M. Zagloel, Head of Industrial Engineering Department, University of Indonesia

Pr. Moulay Larbi Abidi, Director, Ecole Mohammadia d’ingénieurs (EMI), Rabat, Morocco

Dr. Hesham Kamal Al-Fares, King Fahd University of Petroleum and Minerals, Saudi Arabia

Dr. Khaled S. Al-Sultan, King Fahd University of Petroleum and Minerals, Saudi Arabia

Dr. Hamidi Bashir, Chairperson, Department of Industrial and Engineering Management, University of Sharjah, UAE

Dr. Mohamed Essaaidi, Professor and Director (Dean), ENSIAS College of Engineering - Mohamed V University in Rabat,
Morocco

Dr. Devashis Mitra, Dean - Faculty of Business Administration, University of New Brunswick, Fredericton, Canada

Prof. Dr. Mohd Razali Muhamad, Deputy Vice Chancellor (Academic and Internationalization), Universiti Teknikal
Malaysia Melaka

Professor Dr. Norazman Mohamad Nor, Deputy Vice Chancellor (Research and Innovation), National Defence University
of Malaysia in Kuala Lumpur

Dr. Hamid R. Parsaei, Associate Dean for Academic Affairs, Texas A&M University at Qatar and Professor of Industrial
and Systems Engineering, Texas A&M University

Dr. Ismail Tag, SVP & Provost, The Petroleum Institute, Abu Dhabi, United Arab Emirates

Dr. Noordin Mohd. Yusof, Dean, Faculty of Mechanical Engineering, Universiti Teknologi Malaysia

Pr. Moulay Larbi Abidi, Director, Ecole Mohammadia d’ingénieurs (EMI), Rabat, Morocco
Dr. Muhammad Abid, Ghulam Ishag Khan Institute of Engineering Sciences & Technology, Pakistan
Dr. Olufemi Adetunji, University of Pretoria, South Africa

Dr. Umar AL-Turki, King Fahd University of Petroleum and Minerals, Saudi Arabia

Dr. Ronald G. Askin, Arizona State University, USA

Dr. Shekar Babu, Founding Head, AMRITA School of Business, Bangalore, India

Dr. Mohammed Ben-Daya, King Fahd University of Petroleum and Minerals, Saudi Arabia
Dr. Abdul Talib Bon, Universiti Tun Hussein Onn Malaysia

Dr. Raj Das, University of Auckland, New Zealand

Dr. Kudret Demirli, Khalifa University, Abu Dhabi, UAE

Dr. Jose Arturo Garza-Reyes, University of Derby, UK
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. Alireza Ghasemi, Dalhousie University, Halifax, NS, Canada

. Moncer Abdelhamid Hariga, American University of Sharjah, United Arab Emirates (UAE)
. Mohammad D. Al-Tahat, The University of Jordan, Amman, Jordan

. Arun Kumar, Royal Melbourne Institute of Technology (RMIT) University, Australia

. Jay Lee, University of Cincinnati, USA

Masaru Tezuka, Hitachi Solutions East Japan, Ltd., Sendai, Japan
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Abu Masud, Wichita State University, Kansas, USA

Charles Mbohwa, University of Johannesburg, South Africa

Samar Mukhopadhyay, GSB-Sung Kyun Kwan University, Seoul, Korea
Nor Hasni Osman, Universiti Utara Malaysia

Leonard Perry, University of San Diego, USA

Ho Thanh Phong, International University - VNUHCM, Vietham
Yassine Quazene, University of Technology of Troyes, France

Abdur Rahim, University of New Brunswick, Canada

Jafri Mohd Rohani, Universiti Teknologi Malaysia

Mehmet Savsar, Kuwait University, Safat, Kuwait

Rapinder Sawhney, University of Tennessee - Knoxville, USA
Rosemary Seva, De La Salle University - Manila, Philippines

Devdas Shetty, University of Hartford, Connecticut, USA

Hamid Seifoddini, University of Wisconsin-Milwaukee, USA

Alfredo Soeiro, University of Porto, Portugal

Robert de Souza, The Logistics Institute - Asia Pacific, Singapore
Masine Md. Tap, Universiti Teknologi Malaysia

Zulkifli Mohamed Udin, Universiti Utara Malaysia

Alok Verma, Old Dominion University, Norfolk, Virginia, USA
Venkata Seshachala Sarma Yadavalli, University of Pretoria, South Africa
Hari Agung Yuniarto, Universitas Gadjah Mada, Indonesia

Li Zheng, Tsinghua University, China

Henk Zijm, Dutch Institute for Advanced Logistics, University of Twente, Netherlands

Abu Masud, Wichita State University, Kansas, USA (Chair)

Jafri Mohd Rohani, Universiti Teknologi Malaysia
Grace Kanakana of Tshwane University of Technology, Pretoria, South Africa

M. Khadem, Sultan Qaboos University, Muscat, Oman (Co-Chair)
Abdul Talib Bon, Universiti Tun Hussein Onn Malaysia(Co-Chair)

Agadir, Morocco

Dr

Dr

Amine Belhadi, Industrial Engineering Research Team, Higher School of Technology, Safi, Cadi Ayyad University,

. Jaouad Boukachour, Université Le Havre, France

. Zeki Ayag, Kadir Has University, Turkey

Marrakech, Morocco
Navpreet Singh Chandok ,02i Technologies, India

Dr

. Rahul Chougule, Caterpillar India Pvt Ltd, Bangalore, India

Sameh Moh. Nour EI-Din A-Razek, Al Ezz Dekheila Steel Co., Alexandria, Egypt
Abdullah Y Dhafer, Aramco, Saudi Arabia
Natasha Dzulkarnain, Construction Research Institute of Malaysia (CREAM)

Dr

. Kenichi Funaki, Hitachi, Yokohama, Japan

Hamid Parsaei, Texas A&M University (College Station) and Texas A&M University, Qatar (Co-Chair)

Rushan Ziatdinov, Department of Industrial & Management Engineering, Keimyung University, Daegu, South Korea
Lina Aboueljinane, Industrial Engineering Program, Ecole Nationale Supérieure des Mines de Rabat (ENSMR), Morocco
Bouloiz Hafida, Industrial Engineering Department, National School of Applied Sciences (ENSA), Ibn Zohr University,



Dr. Adel Hejaaji, Engineering Services Management (ESM) Limited, Essex, UK
Dr. Anwar Hossain, Daikin Applied, Minneapolis, Minnesota, USA
Ihfasuziella Ibrahim, Construction Research Institute of Malaysia (CREAM)
Hwa Kooi Kok, Intel Malaysia

Ali Massaeli, National Iranian Gas Company, Iran

Bob Mathur, Sr. Project Manager, Phillips 66 Refinery (Exxon), Linden, NJ, USA
German Moya, President at IEEE Costa Rica Section, Costa Rica

Paul Moore, International Mining, England, UK

Dr. Gerard O’Connor, Adelaide and Meath Hospital, Dublin, Ireland

Dr. Banu Ozkeser, Istanbul, Turkey

Dr. Sushil K. Shetty, Wilsonart LLC, Temple, Texas, USA

Masaru Tezuka, Hitachi Solutions East Japan, Ltd., Japan

Resh Plaha, Crystal Quality, UK

Dr. Chan Chee-Ming, Associate Professor and Deputy Dean (Academic and Research), Universiti Tun Hussein Onn
Malaysia

Dr. Mey Goh, Assoc Professor in Product Design, Loughborough University, UK

Dr. Ilham Kissani, Faulty of Engineering & Management Science, Al Akhawayn University, Ifrane, Morocco

Dr. Stefanie Pillai, Dean and Associate Professor, Faculty of Languages & Linguistics, University of Malaya, Kuala Lumpur,
Malaysia

Dr. Funda Sivrikaya Serifoglu, Bilgi University, Istanbul, Turkey

Dr. Adibah Shuib, Faculty of Computer and Mathematical Sciences, Universiti Teknologi MARA, Malaysia

Dr. Vanajah Siva, Chalmers University, Sweden

Vanessa Victoire, University of Mauritius

Prof. Soumaya Yacout, Ecole Polytechnique de Montréal, Canada

Dr. Docki Saraswati, Universitas Trisakti, Jakarta, Indonesia

Dr. Ho Hwi Chie, Bina Nusantara University (Binus), Indonesia

Artificial Intelligence
Dr. Mohd Helmy Abd Wahab, Universiti Tun Hussein Onn Malaysia, Batu Pahat, Johor, Malaysia
Automation and Control
Dr. Rajab Abdullah Hokoma, University of Tripoli, Libya
Business Management
Dr. Shekar Babu, AMRITA School of Business, Bangalore, India
Case Studies
Dr. Javad Feizabadi, MIT Global SCALE Network in Asia- Malaysia Institute for Supply Chain Innovation
Cyber Security
TBA
Computers and Computing
Prof. Dr. Anand Kumar, M.S. Engineering College, Bangalore Karnataka, India
Construction Management

Hossam Hassaan, University of Alexandria, Alexandria, Egypt



Data Analytics

Dr. Norzaidahwati Zaidin, Univeristy Technology Malaysia (UTM)

Decision Sciences

Dr. Samrad Jafarian-Namin, Industrial Engineering Department, Yazd University, Yazd, Iran

Defense Management Science

Mejar Wong Wai Loong, National Defence University of Malaysia
Lt Kol Zamri bin Ismail, National Defence University of Malaysia

E-Business and E-Commerce

Dr. Christoph Wunck, Jade University, Wilhelmshaven, Germany

Energy

Dr. Md. Mizanur Rahman, University Technology Malaysia (UTM), Johor Bahru, Malaysia

Engineering Economy

Dr. Ali Mostafaeipour, Yazd University, Yazd, Iran

Engineering Education

Dr. Chee-Ming Chan, Universiti Tun Hussein Onn Malaysia, Batu Pahat, Johor, Malaysia
Dr. Peter Toth, Trefort Agoston Centre for Engineering Education. Obuda University, Hungary

Engineering Management

Dr. Mehran Doulat. University of Wollongong, Wollongong, NSW, Australia

Entrepreneurship and Innovation

Dr. Indra Gunawan, The University of Adelaide, Australia

Facilities Planning and Management

Dr. Zeki Ayag, Kadir Has University, Turkey

Financial Engineering

Dr. Kamilah Ahmad, Universiti Tun Hussein Onn Malaysia
S.M. Tofayel Ahmad, Bangladesh Bank, Motijheel, Dhaka, Bangladesh

Healthcare Systems
Dr. Farzad Firouzi Jahantigh, Department of Industrial Engineering, Faculty of Engineering, University of Sistan and
Baluchistan, Zahedan, Iran
Dr. Jumah Eid Muhammad Alalwani, Taibah University, Medina, Saudi Arabia
Human Factors and Ergonomics
Dr. Fabio Frugiero, University of Basilicata, Italy
IE/ OM in Asia

Dr. Ho Hwi Chie, Binus University, Indonesia

Information Technology and Information Systems



Dr. Azizah Yusof, Department of Educational Technology and Creative Multimedia, University Technology Malaysia
(UTM), Johor Bahru, Malaysia

Inventory Management
Dr. Salvatore Miranda, University of Salerno, Italy
Lean and Six Sigma
Dr. Bernardo Villarreal, Universidad de Monterrey, Mexico
Edly Ramly, Lean Six Sigma Master Black Belt, EFR Certification, Malaysia
Abdullah Y Dhafer, Aramco, Saudi Arabia
Logistics Management
Ketut Gita Ayu, Industrial Engineering Department, Bina Nusantara University, Jakarta, Indonesia

Manufacturing and Design

Dr. TMA Ari Samadhi, Institut Teknologi Bandung, Indonesia
Navpreet Singh Chandok ,02i Technologies, India

Material Flow Cost Accounting (MFCA)

Dr. Wichai Chattinnawat, Chiang Mai University, Thailand

Modeling and Simulation

Dr. Ali EIKamel, University of Waterloo, Canada
Dr. Magdy Helal, American University of the Middle East (AUM), Kuwait

Occupational Safety and Health (OSH)

Dr. Jafri Mohd Rohani, Universiti Teknologi Malaysia

Operations Management

Dr. Youssef Boulaksil, United Arab Emirates University, Al Ain, UAE
Dr. Fernando Gonzalez Aleu, Departamento de Ingenieria, Universidad de Monterrey, Mexico

Operations Research
Dr. Michael Mutingi, National University of Science and Technology, Windhoek, Namibia
Product Lifecycle Management
Dr. Ali Allahverdi, Kuwait University, Kuwait
Production Planning and Management
Dr. Gede Agus Widyadana, Petra Christian University, Indonesia
Project Management

Dr. Ammar Aamer, Sampoerna University, Jakarta, Indonesia
Bob Mathur, Phillips 66 Refinery (Exxon), Linden, NJ, USA

Quality Control and Management

Dr. Ho Hwi Chie, Bina Nusantara University (Binus), Banten, Indonesia
Dr. Nani Kurniati, Institute of Technology Sepuluh Nopember (ITS), Surabaya, East Java, Indonesia



Reliability and Maintenance

Dr.-Ing. Zied Hajej, Université de Lorraine, France
Dr. Gajanand Gupta, BITS Pilani, Rajasthan, India

Sensors and Sensing Systems

Dr. Shahrul Kamaruddin, Universiti Teknologi Petronas, Malaysia
Service Systems and Service Management

Dr. Kannapha Amaruchkul, National Institute of Development Administration, Thailand
Software Testing and Quality Assurance

TBA
Statistics and Optimization

Dr. Bhavin J. Shah, Indian Institute of Management Indore, Madhya Pradesh, India
Supply Chain Management

Dr. Shao Hung Goh, Singapore Institute of Management (SIM) University, Singapore
Sustainability in Supply Chain, Enterprise Operations and Strategies including Food Supply Chain

Prof. Jose Arturo Garza-Reyes, Derby Business School, University of Derby, UK
Dr. Vikas Kumar, Bristol Business School, University of the West of England, UK

Sustainability and Green Systems
Dr. Asela K. Kulatunga, University of Peradeniya, Sri Lanka
Sustainable Manufacturing

Dr. Habibah Norehan Hj Haron, UTM Razak School of Engineering and Advanced Technology, Universiti Teknologi
Malaysia

Systems Engineering
Dr. Norzelawati Asmuin, Universiti Tun Hussein Onn Malaysia (UTHM)
Technology Management

Dr. Alina Shamsuddin, Universiti Tun Hussein Onn Malaysia
Dr. Norizah Mohamad, Universiti Sains Malaysia, Engineering Campus, Pulau Pinang, Malaysia

Total Quality Management (TQM)
Dr. Salah Haridy, Department of Industrial Engineering and Engineering Management, University of Sharjah, Sharjah, UAE
Dr. M. Shamsuzzaman, Department of Industrial Engineering and Engineering Management, University of Sharjah,
Sharjah, UAE

Transportation and Traffic
Dr. Abbas Mahmoudabadi, Mehrastan University, Gilan, Iran

Work Design, Measurement, Standardization and ISO

Dr. Yunos Ngadiman, Universiti Tun Hussein Onn Malaysia
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. A.O. Adewumi, University of KwaZulu-Natal, South Africa

. Kondo H. Adjallah, Paul-Verlaine University, France

. Abdollah Aghaie, K.N. Toosi University of Technology, Iran

. Abdul-Rahman Al-Ali, American University of Sharjah, United Arab Emirates

Gasim Al-Hawarii, Senior Fleet Management Engineer, Dubai Municipality, United Arab Emirates
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I. Al-Mosawi, Miskolic University, Faculty of Materials Science and Engineering, Hungary
. Fernando Gonzalez Aleu, Departamento de Ingenieria, Universidad de Monterrey, Mexico
. Kuchkarov Atamurat, Uzbekistan National University, Uzbekistan
. Faieza Abdul Aziz, Universiti Putra Malaysia, Selangor, Malaysia
. Amir Azizi, Universiti Malaysia Pahang, Malaysia

Amine Belhadi, Industrial Engineering Research Team, Higher School of Technology, Safi, Cadi Ayyad University, Marrakech,

Morocco
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Behnam Bahrami, Eastern Mediterranean University, Famagusta, Cyprus

D. K. Banwet, IIT-Delhi, India

Abdelaziz Berrado, The Ecole Mohammadia d’Ingénieurs (EMI), Rabat, Morocco
Mahdi Bashiri, Shahed University, Iran

Vladimir Beresnev, Sobolev Institute of Mathematics, Russia

Haider Ali Biswas, Khulna University, Bangladesh

Miguel Sanz Bobi, Comillas Pontifical University, Spain

Nejib Chouaibi, Polytechnic School of Tunisia, Tunisia

Mohammad Ishak Desa, Universiti Teknologi Malaysia, Johor Bahru, Malaysia
Mehran Doulat, Center for Quality and Sustainability, School of Engineering and Advanced Technology, UTM Kuala
mpur, Malaysia

Omar Elmabrouk, Benghazi University, Libya

Dinusha Gamage, University of Moratuwa, Sri Lanka

Rodrigo Garrido, Universidad Adolfo Ibaez, Chile

Vassilis Gerogiannis, Department of Project Management, Greece

Jahara bint Ghani, UKM, Malaysia

. Salah Haridy, Department of Industrial Engineering and Engineering Management, University of Sharjah, Sharjah, UAE
Ravi Gor, St. Kabir Institute of Professional Studies, Ahmedabad, India

Kannan Govindan, University of Southern Denmark, Denmark

Indra Gunawan, The University of Adelaide, Australia

Md. Mamun Habib, Brac University, Bangladesh

Ramy Harik, University of South Carolina, USA

Maruf Hasan, University of New South Wales, Australia

. Ahmed Kadhim Hussein, Babylon University, Iraq

Dr. Md. Abdus Samad Kamal, Monash University, Sunway Campus, Malaysia

Dr. Javad Khamisabadi, Islamic Azad University, Tehran, Iran

Dr. Raja Kothandaraman, Alpha College of Engineering, Chennai, Tamilnadu, India

Dr. Brigitte Jaumard, Concordia University, Canada

Dr. Rashmi Jha, Gitarattan International Business School (GIBS), Affiliated to Guru Gobind Singh Indraprastha University, New
Delhi, India

Dr. Shahrul B. Kamaruddin, Universiti Sains Malaysia

Prof. Dr. Anand Kumar, M.S. Engineering College, Bangalore Karnataka, India
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Nani Kurniati, Institute of Technology Sepuluh Nopember (ITS), Surabaya, East Java, Indonesia
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Abstract

Research in the field of sustainable supply chain management (SSCM) has grown rapidly but focuses
mainly on the economic and environmental aspects and rarely considers the social aspect. This research
will discuss recent literature review on SSCM and propose a model to measure the impact of institutional
pressures on company’s SSCM level and the influence of that level on company’s performance. SSCM
level will be measured from five variables: orientation, continuity, collaboration, risk management, and
proactivity; whereas company’s performance will be measured from three variables of sustainable
development: economic, social, and environment. Furthermore, we propose seven indicators to assess
institutional pressures, fourteen indicators to assess SSCM level, and nine indicators to assess company’s
performance.

Keywords
Sustainable supply chain management (SSCM); Performance measurement

1. Introduction

Awareness of sustainability issue has been increasing especially in the last five years (Beske-Janssen et al.,
2015). Sustainability is often regarded as a factor that signifies the modernization of a company, where companies
that have given attention and engaged in sustainability activities would be seen as more forward-looking. One effect
from this trend is the emergence of sustainable supply chain management (SSCM) concept as an extension from the
conventional supply chain management (SCM). The major difference between SCM and SSCM lies in three main
areas, i.e., dedication to the triple bottom line, stakeholder management, and life cycle assessment (Beske and
Seuring, 2014). These areas are the main features of SSCM that are not available in SCM. By definition, SSCM is
“the management of material, information and capital flows as well as cooperation among companies along the
supply chain while taking goals from all three dimensions of sustainable development, i.e., economic,
environmental, and social” (Seuring and Muller, 2008a). The implementation of SSCM can depart from two
different initiatives regardless of the SCM level in a company, i.e., from the development of supply chain systems or
the adoption of sustainability in the company (Ashby et al., 2012).

Companies with established SCM and growth mindset will naturally pay attention to SSCM and start
concerning how to transform their old SCM model into SSCM (Seuring and Muller, 2008b; Pagell and Wu, 2009).
Personal awareness of the companies is one of the internal factors that will encourage companies to transform SCM
into SSCM, but the external factors are actually stronger drivers than the internal factors. External factors include
government regulations, demand from suppliers and consumers, and the need to maintain the company's image
(Hussain et al., 2016; Vanalle et al., 2017). The difficulty that usually arises is that companies often have difficulties
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to distinguish between SCM and SSCM. In addition, the company also has difficulties to measure at which stage of
and whether the SCM has transformed to SSCM. To guide the change progress, it is important to know where the
goals of change are and where the company currently stands, or in other words, how far the company’s SCM has
transformed to SSCM and what SCM sustainability components that are still unrealized. Beske and Seuring (2014)
have created a framework to distinguish SCM from SSCM. This framework consists of five categories: orientation,
continuity, collaboration, risk management and proactivity. These five categories are further broken down into
several practical factors. The framework, however, is still theoretical in nature and has not been tested empirically.
Empirical testing of the variables in the framework is an important step to put the framework ready for
implementation (Beske and Seuring, 2014).

The implementation and performance appraisal of SSCM still tend to focus on the economic and
environmental aspects, leaving behind the important social aspect (Beske-Janssen et al., 2015; Singh and Trivedi,
2016; Esfahbodi et al., 2017). Vanalle et al. (2017) also reinforce this by modeling the impact of green supply chain
management (GSCM) on the performance of automotive companies in Brazil and assessing the company’s
performance in economic, operational and environmental aspects, but not the social aspect. Several studies have
been done before on SSCM modeling. Esfahbodi et al. (2017) discusses the influence of government pressure
(coercive pressures) which will have an effect on the implementation of sustainable procurement, sustainable
distribution, sustainable design and investment recovery. All the variables of this SSCM implementation are then
seen as related to company’s performance.

Given the recent development in SSCM studies as detailed above, this research will discuss the impact of
institutional pressures to SSCM implementation and the influence of SSCM level on company’s performance.
Company’s performance will be seen from three aspects of sustainable development: social, economic, and
environment.

2. Literature review on SSCM

2.1 Institutional pressures as SSCM drivers

SSCM implementation is mainly driven by institutional pressures (Hines, 2004; Esfahbodi et al., 2017;
Vanalle et al., 2017). The government will create rules and regulations for companies to be responsible for their
environmental sustainability and social welfare. Institutional pressures generally can be described as the demands or
pressures from pressure groups. Pressure groups are organizations that act as pressure groups exerting influence over
organizational behavior and government (Hines, 2004). In SCM, pressure groups can be government, supplier and
consumers. Some examples of pressure groups in the form of social organizations in Europe are as follows (Hines,
2004): (i) transnationale.org, a website that searches and publishes relevant information about companies,
information on brands, political influence, factory locations, working conditions, global issues, social and financial
strategies; (ii) nosweat.org.uk, a website that have an interactive online campaign that includes retailer surveys and
opinion articles about current labor rights issues; (iii) cleanclothes.org, an international European network with the
goal of improving the working conditions in the garment industry worldwide, which comprises a wide variety of
organizations such as trade unions, consumer organizations, researchers, solidarity groups, women's organizations,
church groups, youth movements and world shops.

Several studies have discussed the impact of institutional pressures on SSCM performance. Zeng et al.
(2016) found that institutional pressures significantly affect supply chain relationship management (SCRM) and
sustainable supply chain design (SSCD). This means institutional pressures significantly affect SSCM. Esfahbodi et
al. (2017) examined the effect of coercive pressures on sustainable procurement, sustainable distribution, sustainable
design and investment recovery. The finding was coercive pressures significantly affect all these variables which
can also be concluded that coercive pressures significantly affect the implementation of SSCM. Coercive pressures
here are the pressure from the government as illustrated in the indicators related to government regulations. On the
other hand, institutional pressures significantly influence the implementation of GSCM in companies (Vanalle et al.,
2017), covering all elements of pressure groups, i.e., governments, suppliers, customers, and social organizations.

2.2 SSCM level development

Beske and Seuring (2014) have developed a framework to distinguish SCM and SSCM. This framework
consists of five main categories, namely: orientation, continuity, collaboration, risk management and proactivity.
Beske and Seuring (2014) suggested that the framework should be empirically tested. Before it can be used for
empirical testing, the framework should be transformed to operational terms. In this section, the framework will be
transformed to SSCM level construct along with the measuring indicators. Before developing the framework into
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SSCM level construct, the following will explain the accuracy and understanding of each category of the framework.
Beske and Seuring (2014) have stated that the five categories described have been able to divide the hierarchy of
SCM and SSCM into three levels, where the focus and purpose of each category can be seen in each hierarchy. The
division of the hierarchy is shown in Figure 1.

Collaboration (psrystructure and processes)
* Technological Integration
+ Logistical Integration
+ Enhanced Communication
= Joint Development
Continui -
v Risk Managemen
Orientation +  Long-Term
Relationships i )¢ Selective Monitoring
o e ¢ SCPartner Selection + Standards and Certification
¢ SeM +  SCPartner +  Pressure Groups
Development
Pro-Activity
¢ Learning
>+ Stakeholder Management
* Innovation
+  Life Cycle Assessment
Strategic Values Structure Processes

Figure 1. SSCM categories and practices (Beske and Seuring, 2014)

Table 1. Code description

Code Code description Code Code description
IP1 Institutional pressures 1 RM1 | Risk management 1

IP2 Institutional pressures 2 RM2 | Risk management 2

IP3 Institutional pressures 3 RM3 | Risk management 3

IP4 Institutional pressures 4 PAl Proactivity 1

IP5 Institutional pressures 5 PA2 Proactivity 2

IP6 Institutional pressures 6 PA3 Proactivity 3

IP7 Institutional pressures 7 EcP1 | Economic performance 1
OR1 | Orientation 1 EcP2 | Economic performance 2
OR2 | Orientation 2 EcP3 | Economic performance 3
CN1 | Continuity 1 EVP1 | Environmental performance 1
CN2 | Continuity 2 EVP2 | Environmental performance 2
CN3 | Continuity 3 EVP3 | Environmental performance 3
CL1 Collaboration 1 EvP4 | Environmental performance 4
CL2 | Collaboration 2 SP1 Social performance 1

CL3 Collaboration 3 SP2 Social performance 2

2.2.1 Orientation

Orientation discusses about how SSCM should establish the concept of sustainable development as the
foundation of the company’s existing SCM (Pagell and Wu, 2009). The involvement of top management is essential
to support the full application of SSCM. The role of top management is to integrate the goals and practices of
sustainability aspects into daily SCM activities (Pagell and Wu, 2009). Holt and Ghobadian (2009) stated that the
CEO and the company’s culture are the most important drivers for implementing environmental aspect of SCM.
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CEO and top management will have different roles in managerial level. Holt and Ghobadian (2009) considered CEO
as cultural influences on social, economic and environmental aspects. Focusing on three aspects at once is not easy
as three different aspects require different decisions to reach the goal for each aspect. The main focus is to balance
the trade-off (Beske and Seuring, 2014; Beske and Schaltegger, 2015). A simple example of trade-off is the
purchase of “green” plastic bags that are easy to recycle and will increase the value on the environmental aspect but
will reduce the value on economic aspect. To overcome this, managers must be able to decide which policy to
choose. Trade-off conditions are often inevitable so it is decision-maker’s duty to deal with these conditions. The
main consideration in orientation categories is therefore triple bottom line (OR1) and top management involvement
(OR2). (For the code description, refer to Table 1.)

2.2.2 Continuity

Continuity means how to achieve the best performance, not just one company/ member of the supply chain
but all companies involved in the supply chain (Gold et al., 2010) while sharing risk and profit together (Mentzer et
al., 2001). In this case, each company is not just merged into a supply chain, but has a vision and purpose (Pagell
and Wu, 2009). Each member must have a vision of joining the supply chain and a thorough vision for all
companies incorporated in SCM should also exist. With a group vision, it will be easy to implement new initiatives
in SCM. As all members have agreed to follow the vision, the application of sustainability concept should be the
goal to achieve together. This will also make the implementation of SSCM not just being the demand of the
company's partners in SCM (both suppliers and customers) but also a goal to reach. Members in a supply chain will
tend to be reduced; hence the performance of an overall SCM will depend on the performance of the weakest
member (Beske and Seuring, 2014). There is a positive correlation between SCM performance in environmental
aspect with reduction of suppliers/ members in SCM (Vachon and Klassen, 2006). This is because reducing the
supply chain point will reduce the process that generates carbon footprint, which is generated through transportation
and storage of goods. The key to continuity is to apply long-term relationship with key partners in the SCM (CN1)
(Mentzer et al., 2001; Vachon and Klassen, 2006), quality of supply chain partner company (CN2) (Mentzer et al.,
2001) and improvement of supply chain partner in their specific business (CN3) (Pagell and Wu, 2009).

2.2.3 Collaboration

Collaboration can be structural or operational (Beske and Seuring, 2014). An example of structural
collaboration is collaboration in IT infrastructure for information sharing (CL1), whereas an example of operational
collaboration is regular meetings between two or more companies within the SSCM. Collaboration actually aims to
improve intercompany communication within SSCM. Hence, increasing intensity of communication is one of the
practices of collaboration. If examined further, collaborative implementation is one of the expected outcomes of
integration of sustainability aspects with SCM (CL2) (Gimenez and Tachizawa, 2012). The main benefit of
collaboration is to open up opportunities for cross-organizational learning in addition to reducing the uncertainty and
cost from various aspects (Beske and Seuring, 2014). Collaboration is generally long-term and requires mutual trust
(Walker et al., 2008). One form of collaboration is known as the logistics integration where companies are directly
involved in planning and forecasting with suppliers and customers (CL3). Company also has the opportunity to
develop capabilities such as product development and partner integration (Golicic and Smith, 2013).

2.2.4 Risk management

SSCM sometimes tends to have a higher risk than conventional SCM (Walker et al., 2008, Collichia and
Strozzi, 2012; Miemczyk et al., 2012). Such risk, for example, involves the lack of procurement capabilities due to
fewer suppliers, higher costs because of waste processing, etc. Company’s efforts to reduce social and
environmental risks are good drivers for guiding companies to focus on three aspects of sustainability equally
(Srivastava, 2007; Holt and Ghobadian, 2009). Supplier reduction and increased cooperation and mutual trust are
intended to reduce complexity and uncertainty whereby these all are directed at reducing risk in business processes.
The most common way to reduce risk is to adopt management standards, e.g., 1ISO 9001, 1SO 14001, OHSAS
18001. Informal supplier assessment needs to be done to see if the raw materials and the production process from
suppliers are meeting the standard (RM1). Supplier assessment will require sharing of information which is not an
easy agreement to reach. Standard and certification are possibilities to create more environmentally and socially
responsible SCM systems (RM2). Implementation of standards is a requirement that must be met both in SCM and
SSCM (Beske and Seuring, 2014). Moreover from using existing standards, companies can also create company’s
own standard called Codes of Conduct (CoC). This CoC can then be used to ensure that partner companies in SC act
in accordance with the principle of sustainability (RM3).
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2.2.5 Proactivity

Companies with sustainability mindset should have a proactive attitude (Beske and Seuring, 2014) because
they need to implement new systems, concepts and technologies. Innovation is a must for companies running
SSCM. In SSCM, innovation has two meanings. Firstly, SSCM companies need to focus on developing sustainable
products and services. Since most products today have a life cycle assessment and they can be recycled or re-used,
good product design could help reducing environmental deterioration. Secondly, SSCM companies need to measure
the sustainability performance of the already implemented SSCM, e.g., calculating and reducing the carbon footprint
of the product during the distribution process. Supply chain partners and stakeholders should be part of the
development phase of a product. They must also play a role and be proactive. What can be exploited from them is
the knowledge of the supplier and customer needs, which can generally be expressed by the stakeholders. Another
advantage of proactive companies is to create opportunities as a pioneer, developing new markets and approaching
new customers (Beske and Seuring, 2014). The main consideration in proactivity categories are proactive
communication with stakeholders (PAL), innovation in developing sustainable products/services (PA2) and
stakeholder involvement (PA3).

2.3 Relationships between SSCM level and performance

Implementation of SSCM has been proven to improve company’s performance (Varsei et al., 2014; Beske-
Janssen et al., 2015). There are three areas of performance measurement for SSCM, i.e., economic, social and
environmental (Beske and Seuring, 2014; Beske-Janssen et al., 2015). Of the three aspects, the social aspect is the
most rarely observed (Beske-Janssen et al., 2015; Singh and Trivedi, 2016). Esfahbodi et al. (2017) measured
performance only from two aspects, i.e., economic and environmental, whereas Vanalle et al. (2017) did on three
aspects, i.e., economic, environmental and operational. Both authors disregard the social aspect. Measurements on
the economic, environmental and social aspects appear in Varsei et al. (2014) and Hong et al. (2017). Vanalle et al.
(2017) found that the implementation of SSCM significantly affects the company's performance in the economic and
environmental aspects but not significant to the operational aspect. Esfahbodi et al. (2017) found that sustainable
procurement, sustainable distribution, sustainable design, and investment recovery significantly affect the company's
performance in the environmental aspect while only sustainable procurement and sustainable design significantly
affect the company's performance in the economic aspect. Hong et al. (2017) sees SSCM from two aspects: SSCM
practices and supply chain dynamic capabilities. Hong et al. (2017) found that SSCM practices significantly affect
the company's performance in the economic, social, and environmental aspects, while supply chain dynamic
capabilities were only significant for performance on the environmental aspect.

3. Research method

In the following sections, a model is proposed to measure the impact of institutional pressures on
company’s SSCM level and the influence of SSCM level on company’s performance. The model is based on the
theoretical framework of Beske and Seuring (2014) which will be converted into SSCM level constructs along with
all the measuring indicators extracted from the framework. The model will be useful in future research to test
empirically the framework of Beske and Seuring (2014).

4. Analysis and results

Modeling for SSCM level and performance measurement will be illustrated in cause-and-effect model. This
section will explain the modeling of each construct based on the causal relationships described in the literature
review section. Indicators to test each construct will also be explained.

4.1 Institutional pressures model

Institutional pressures can be categorized in three parts: coercive pressures, normative pressures and
mimetic pressures (Zeng et al., 2017). Some studies focus on partial aspect such as Vanalle et al. (2017) who focus
on the influence of coercive pressures, so the construct in this research is also called coercive pressures. Zeng et al.
(2017) focus on all components and the construct is called institutional pressures. Zeng et al. (2017) incorporates all
indicators into the institutional pressures construct and do not group the indicators based on the type of each
indicator (coercive, normative and mimetic). This study will follow the style of Zeng et al. (2017) and adopt
indicators to measure institutional pressures from Zeng et al. (2017) and Vanalle et al. (2017). The indicators that
will be used to measure institutional pressures are listed in Table 1.
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Table 2. Institutional pressures indicators

Constructs Code Description
EcP1 Decreased of cost for energy consumption
Economic
EcP2 Decreased of cost for waste treatment
performance (EcP) . . .
EcP3 Decrease of fine for environmental accidents
EvP1 Reduction of air emission.
Environmental EvP2 Reduction of waste emission.
performance (EvP) EvP3 Decrease of consumption for hazardous/harmful/toxic materials
EvP4 Improvement of a company’s environmental situation
Social performance SP1 Labor practices and decent work
(SP) SP2 Improvement of company's social responsibility program

4.2 SSCM level model

In this study, SSCM levels will be measured through five categories similar to those in the Beske and
Seuring (2014). Many studies have examined SSCM and formulated SSCM in different forms such as Esfahbodi et
al. (2017), Hong et al. (2017) and Zeng et al. (2017). This research will take the framework of Beske and Seuring
(2014) on the practices that differentiate SCM and SSCM.

Table 3. SSCM level indicators
Constructs Code Description

ORL1 | Triple bottom line is part of company's mission
OR2 | Top management involvement in SSCM implementation
CN1 | Long term and close relationships with supplier

Orientation (OR)

Continuity (CN) CN2 | SC partner have a reasonable quality of life

CN3 | SC partner improve their performance in their specific business
CL1 | Transparency and information sharing between companies in SC
Collaboration (CL) CL2 | Collaboration to enhance sustainability performance

CL3 | Collaboration with companies in SC in planning and forecasting
RM1 | SC partner selection
Risk management RM2 | Standard requirement for companies in SC

(RM) RM3 Codes of Conduct for ensure companies in SC behave according sustainability
strategy
PA1l | Communication proactively with stakeholders
Proactivity (PA) PA2 | Innovation in development of sustainable products/services

PA3 | Stakeholder involvement in decision making

4.3 Performance measurement model

Measurements in the social aspect are rarely considered in SSCM (Beske-Janssen et al., 2015; Hussain et
al., 2016; Singh and Trivedi, 2016). Table 3 presents the performance measurement indicators of all three aspects of
sustainability adopted from Vanalle et al. (2017), Esfahbodi et al. (2017), Hong et al. (2017), and Varsei et al.
(2017).
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Table 4. Performance measurement indicators

EcP1 | Decreased of cost for energy consumption
Economic performance (EcP) EcP2 | Decreased of cost for waste treatment
EcP3 | Decrease of fine for environmental accidents

EvP1 | Reduction of air emission.

Environmental performance (EvP) | EvP2 | Reduction of waste emission.
EvP3 | Decrease of consumption for hazardous/harmful/toxic materials

SP1 | Improvement of a company’s environmental situation
Social performance (SP) SP2 | Labor practices and decent work
SP3 | Improvement of company's social responsibility program

4.4 Relationships between constructs

All the described constructs will be incorporated into causality modeling which aims to find a relationship
between the constructs that consist of several indicators from the literature review. The model is presented in Figure
2.

ollaboratiol

SSCM level

Institutional
pressures

Performance

Figure 2. Concept modeling

5. Conclusions and further research

This study focuses on the influence of institutional pressures on a company’s SSCM. Company’s SSCM is
assessed from SSCM level. Furthermore, the influence of SSCM level will be seen on company’s performance in
three aspects of sustainability. SSCM level measurements consist of 5 constructs and there are 14 indicators for
measuring those constructs; 2 indicators to measure orientation constructs, 3 indicators to measure continuity
constructs, 3 indicators to measure collaboration constructs, 3 indicators to measure risk management constructs and
3 indicators to measure proactivity constructs. For future research suggestion, the model should be empirically tested
in a case study by distributing questionnaires to the company’s stakeholders asking about all the indicators in the
model and studying the construct relationship through multivariate analysis.
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