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PREFACE

It is both a pleasure and honor for me to welcome you all to the 15th
International Conference on QiR (Quality in Research) 2017 in Nusa
Dua, Bali, Indonesia.

Universitas Indonesia strives to be one of the leading research
universities and the most outstanding academic institution in the
world. Ul is distinctive among research universitiesin its commitment
to the academic invention and research activities through various
scientific programs. QiR 2017 is our main academic conference in the
field of engineering and technology which has been successfully held
for the last two decades. It is our hope that this world class scientific
program would showcase our scientists and researchers achievements
and provide forums for scientific exchanges in their respective fields.

The theme this year of ‘Science, Technology and Innovation for Sustainable World’, is very
relevant with the fact that the globalization today results in very competitive atmosphere in
all aspects. However, this flourishing competition should consider the harmony and balance
between human needs and the environment quality for creating favorable sustainable future.
Scientists and researchers, hand in hand with industrial experts are creating and developing new
sustainable technologies that enable us to make products and services more efficient, design
better buildings, produce safer cars, keep people healthier and building smarter cities.

I extend my sincere thanks to the Faculty of Engineering Universitas Indonesia, supporting
parties and institutions for their participation and contributions in QiR 2017. | would also thank
our colleagues from Universitas Udayana and Politeknik Negeri Bali for their gracious support
and hospitality. Additionally, | extend a hearty thank you to the members of the organizing
committees for dedicating their valuable time so that each one of us enjoys an exceptional
conference program over the next several days. May we have a successful, stimulating, fruitful
and rewarding conference.

Prof. Dr. Ir. Muhammad Anis, M.Met.
Rector
Universitas Indonesia
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PREFACE

WELCOME FROM THE DEAN OF FACULTY OF ENGINEERING
UNIVERSITAS INDONESIA

Welcome to the 15th International Conference on QiR (Quality in
Research) 2017. The Faculty of Engineering Universitas Indonesia is
delighted to host our flagship international academic event this year
back in Bali, Indonesia. This two-day, biennial conference is presented
together with our co-hosts Universitas Udayana and Politeknik Negeri
Bali with the hope that this would be able to provide an international
media for exchange of the knowledge, experience and research as
well as the review of progress and discussionon the state of the art
and future trend of prospective collaboration and networking in broad
field of science, technology and innovation.

The main theme for this year conference, “Science, Technology and Innovation for Sustainable
World” is consistent with the missionof our faculty to be a leading institution with the initiatives
that responds to local, national and global societal needs. In that context, the Faculty of
Engineering Universitas Indonesia is performing state-of-the arts research and development in
engineering and architecture areas whichresults in technology and innovation which contribute
to sustainable development at both national and global level. QiR 2017 provides platforms and
forums to disseminate our scientific achievements and exchange information with our counterparts
from Indonesia and all over the world. This event will allow for further research and education
collaborations between Universitas Indonesia and its partners worldwide.

I would liketo express my deepest appreciation to our sponsors, supported parties and various
contributors for their never ending supports of this conference. | would also like to convey my
gratitude to all of our distinguished speakers for making the time to share their knowledge with
us. To our fellow researchers and/or practitioners from Indonesia and overseas, welcome and
enjoy your stay in this Nusa Dua, Bali. | would also liketo invite all participants in expressing our
appreciation to all members of the QiR 2017 organizing committee for their hard work in making
this conference success.

Prof. Dr. Ir. Dedi Priadi, DEA
Dean Faculty of Engineering
Universitas Indonesia



S PREFACE

On behalf of the organizing committee, it is a great pleasure for us to
welcome you to the 15th International Conference on Quality in Research
(QIR) 2017 to be held in Bali, Indonesia on July, 24 — 27, 2017. This biennial
event is co-organized withthe Faculty of Engineering Universitas Udayana
and Politeknik Negeri Bali.

The main theme for this year conference is “Science, Technology and
Innovation for Sustainable World”. Under this theme the conference
focuses on the innovative research and contribution in science and technology toward achieving
sustainable world. In line with this theme, it is our utmost pleasure to hold the QIR 2017 in conjunction
with the 6th IEEE-International Conference on Advanced Logistics and Transport (ICALT),the 2nd
International Symposium on Biomedical Engineering (ISBE 2017), International Conference in Saving
Energy in Refrigeration and Air Conditioning (ICSERA) and the 3rd Biannual Meeting on Bioprocess
Engineering.

The QiR 2017 brings together national and international academicians, researchers, executives,
government, industrial and business officials, practitioners and leaders to present and discuss a vast
range of engineering, architectural designs and community development based on green and smart
technology. It is our hope and aim that this conference would be able to provide an international
media for exchange of the knowledge, experience and research as well as the review of progress
and discussion on the state of the art and future trend of prospective collaboration and networking
in broad field of science, technology and innovation. Furthermore, QiR 2017 benefits industry sector,
since it would create a close contact between and among the audiences. The audiences mostly come
from different job and activities: therefore this is a great potential and opportunity to meet each
other, creating fruitful discussions and broaden business relationship.

QiR has been growing, since its first event two decades ago, into our flagship academic event with
international reputation. This year, we have received almost 1000 submissions from more than 26
countries. Along with our events in conjunction, more than 500 oral and poster presentations is
scheduled with expected 700 participants gather in the event.

On behalf of QIR 2017 committee, we would like to thank all of our speakers, participants,
contributors, partners and professional associations for their generous contributions. We also would
like to acknowledge the support from our International Advisory Board members and distinguished
reviewers. Last but not least, a special thanks to our local co-organizer, Universitas Udayana and
Politeknik Negeri Bali.

We wish all of you a productive and rewarding conference, also a pleasant and memorable stay in
Nusa Dua, Bali, Indonesia.

Thank you and we hope to see you again in QiR 2019.

Ardiyansyah, Ph.D.
General Chair of QIR 2017 Organizing Committee
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KEYNOTE SPEAKER

Dr. ThomasJ. Goldsby | Ohio State University, USA.
Prof. Jackie Yi-Ru Ying | Institute of Bioengineering and Nanotechnology in Singapore

Prof. Dr. Drs. Benyamin Kusumoputro, MSc. | Universitas Indonesia, Indonesia

INVITED SPEAKER

Dr. Bambang Trigunarsyah, Ph.D.,PMP. | King Fahd University of Petroleum and Minerals,
KSA

Prof. Dr. rer. nat. habil Uwe Lahl | Technische Universitat Darmstadt (TUD), Germany

Dr. Guillermo Rein | Imperial College London, United Kingdon

Prof. Jae Dong Chung, B.S., M.S., Ph.D| Sejong University, South Korea

Prof. Dr. Yifan CHEN, FIET, SMIEEE | University of Waikato, New Zealand

Prof. Dr.-Ing Ir. Kalamullah Ramli, M.Eng. | Universitas Indonesia, Indonesia

Prof. Dr. Ir. HJ. (Erik) Heeres | University of Groningen, Netherland

Prof. Nishikawa Hiroshi| Joining and Welding Research Institute Osaka University, Japan
Ashok K. Das, B.Arch., M.A., M.Arch., Ph.D | University of Hawai’i Manoa, USA

Professor Margaret Petty | Queensland University of Technology, Australia

Professor Kousuke Hiromori| Tohoku University, Japan

Professor Masafumi Yohda | Tokyo University of Agriculture and Technology, Japan

Dr. Mark Harrison | Queensland University of Technology, Australia

Prof. Joe da Costa | The University of Queensland, Australia

Dr. Volkan Degirmenci | University of Warwick, United Kingdom

Prof. Marie-Anne Guerry | Vrije Universiteit Brussel, Belgia

Prof. Pekka Leviakangas | University of Oulu, Finland

Peter Simmonds| ASHRAE Instructor
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KEYNOTE SPEAKER

Thomas Goldsby
Ohio State University

Dr. Thomas J. Goldsby is a Harry T. Mangurian, Jr. Foundation
Professor in Business and Professor of Logistics at The Ohio State
University. He holds a B.S. in Business Administration from the
University of Evansville, M.B.A. from the University of Kentucky, and
Ph.D. in Marketing and Logistics from Michigan State University. He is
the Co-Editor-in-Chief of the Journal of Business Logistics and former
Editor of Transportation Journal. He serves as Associate Director of
the Center for Operational Excellence (COE), a Research Fellow of
the National Center for the Middle Market, and a research associate of the Global Supply Chain
Forum, all housed at Ohio State’s Fisher College of Business.

His research interests include logistics strategy, supply chain integration, and the theory and
practice of lean and gile supply chain strategies. He has published more than 50 articles in
academic and is the co-author of five books and is a proud recipients of: the Best Paper Award
at the Transportation Journal (2012-2013), Bernard J. LaLonde Award at the Journal of Business
Logistics (2007), and has twice received the Accenture Award for best paper published in the
International Journal of Logistics Management (1998 and 2002). Dr. Goldsby has received
recognition for excellence in teachingat lowa State University, The Ohio State University, and The
University of Kentucky.

Jackie Yi-Ru Ying
Institute of Bioengineering and Nanotechnology in Singapore

Prof. Jackie Yi-Ru Ying was born in Taipei in 1966. She earned a B.Eng.
degree, graduating summa cum laude from Cooper Union in 1987. She
then attended Princeton University, receiving her MA in 1988 and her PhD
in 1991, both in chemical engineering. She spent a year as a Humboldt
Fellow at the Institute for New Materialsin Saarbriicken and researched
nanocrystalline materials with Herbert Gleiter. Prof. Ying became a
professor in the Department of Chemical Engineering at the Massachusetts
Institute of Technology (MIT) in 1992. She was made a full professor in
2001; at 35 she was one of MIT’s youngest full professors. She returned
to Singapore in 2003 to serve as the first executive director of the Institute of Bioengineering
and Nanotechnology, a divisionof the Agency for Science, Technology and Research (A*STAR).
Her research concerns the biomedical and catalytic applications of nanostructured systems and
materials.

She was elected to the Singapore Women’s Hall of Fame in 2014. She was one of the recipients
of the inaugural 2015 Mustafa Prize awarded by the Mustafa Science and Technology Foundation.
She was also awarded the “Top Scientific Achievement” award for “her great scientific and
technological contributions and achievements to the synthesis of well-designed advanced
nanostructured materials and systems, nanostructured biomaterials and miniaturisedbiosystems
for various interesting applications”.

15
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Benyamin Kusumoputro
Universitas Indonesia

Prof. Dr. Drs. Benyamin Kusumoputro, MSc is a Professor in Computer
Intelligence in the Electrical Engineering Department, Faculty of
Engineering Universitas Indonesia. He was born in Bandung on
November 17th, 1957. He graduated from Bandung Institute of
Technology in 1981 with a Bachelor Degree in Physics and was
awarded a Master of Engineering Science in Optoelectronics and Laser
Applications from Universitas Indonesia, and a Doctoral degree in
Engineering from Electrical and Electronics Engineering Department,
Bio- sensors, Tokyo Institute of Technology, Tokyo, Japan in 1993. His
interest area of research includes: Development of Computational Intelligence and Methodology
for Artificial Senses.

He is a member of Institute of Electrical Engineering of Japan (IEEJ), International Society for
Optical Engineering (SPIE), International Association of Science and Technology for Development
(IASTED),and World Scientific and Engineering Academy and Society (WSEAS). Some of the
awards he has received are: Bronze Medal of Civil Servant, Government of Indonesia, 2005;
University Research Achievement, Universitas Indonesia in 2005; and representing Universitas
Indonesia in the National Outstanding Lecture Competition in 2016.

INVITED SPEAKER

Uwe Lahl
Technische Universitat Darmstadt (TUD)

Prof. Uwe Lahl was born on 20 March 1951. Prof. Uwe Lahl holds a
doctorate (Dr.rer. nat.) and a professorial degree (PD, Habilitation). Since
April 2014, he is Head of the Ministry of Transportation of the German
federal state of Baden-Wiurttemberg. Before, he was manager at the
BZL Kommunikation und Projektsteuerung GmbH (2009 - 2014) and
Head of the Directorate General for Environmental Health, Air Pollution
Control, Safety of Installations and Transport, Chemical Safety at the
Federal Ministry for the Environment, Nature Conservation and Nuclear
Safety (2000-2009).

Since 2008, he is, too, associated Professor at Technical University of Darmstadt. In 2010, he
started teaching at the University of Indonesia at the Faculty of Engineering in the Department of
Environmental Engineering and became adjunct Professor at the University of Indonesia in 2011



INVITED SPEAKER

Bambang Trigunarsyah
King Fahd University of Petroleum and Minerals

Dr. Bambang Trigunarsyah is an Associate Professor in the Construction
Engineering and Management Department, King Fahd University of
Petroleum and Minerals (KFUPM), Dhahran, Saudi Arabia. He earned
his BSc in Engineering (Civil) from Colorado School of Mines in the
USA, a Master degree in Civil Engineering (Construction Management)
from the University of Indonesia, and a PhD in Engineering Project
Management from the University of Melbourne, Australia. Dr. Bambang
Trigunarsyah research interests are in the area of: Construction
management and economic, Constructability and operability of infrastructure project, Knowledge
management in project based organization, Post-disaster reconstruction project management,
Quality management in construction, and Infrastructure project delivery and infrastructure asset
management.

Previously, Dr. Bambang Trigunarsyah was an Associate Professor and the Course Leaders for
Master of Project Management and Master of Infrastructure Management in the School of Civil
Engineering and Built Environment, Queensland University of Technology (QUT), Australia,
from 2007 to 2013. He continues his association with QUT as an Adjunct Associate Professor.
Dr. Bambang Trigunarsyah was the Head of the Civil Engineering Department at Universitas
Indonesia (2004-2006) and an Associate Professor in Construction Project Management. Dr.
Bambang Trigunarsyah started his full time tenure at Universitas Indonesia in 2001, following the
completion of his PhD study from the University of Melbourne, Australia

Guillermo Rein
Imperial College London

Dr. Guillermo Rein studied Mechanical Engineering at University of
Californiaat Berkeley (MSc 2003, PhD 2005) and before then was at
ICAI Universidad Pontificia Comillas (Ingeniero Industrial, 1999). Dr. Rein
is editor in Thermal Energy at the Department of Mechanical Engineering
of Imperial College and Editor-in Chief of the Journal Fire Technology.
His research is centered on heat transfer, combustion and fire science.

Over the last 15 years, he has been best known in three areas: 1) how
polymers and wood ignite and how to avoid it; 2) how engineers can
design better structures that resist fires; and 3) how wildfires spread
in the forest and how to manage them. Dr. Guillermo Rein is known in the buildingsector for
changing the way UK fire engineers design modern infrastructure. His work has been recognized
internationally with a number of research awards (e.g. Lund Award, Wildfire Early Career Award,
Hinshelwood Prize, and Distinguished Paper in the Combustion Symposium). Dr. Guillermo Rein
has been featured in several international media (e.g. Financial Times, BBC Radio, and New York
Times) for his expertise.

17
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Jae Dong Chung
Sejong University

Prof. Jae Dong Chung received his Bachelor of Science in 1990 from
Seoul National University and continued on to finished his Master of
Science in 1992 and Ph.D in August 1996 from the same university.
He is currently a Professor at the Department of Mechanical
Engineering, Sejong University Korea. His research fields include (1)
thermal energy storage and transport; (2) Refrigeration Driven by
Low Temperature Energy Sources: Desiccant Cooling, Adsorption Cooling; (3) Phase Change; (4)
Nano-scale Heat Transfer.

In 2016, Prof. Jae Dong Chung received the Best Paper Award by Minister of Land, Infrastructure and
Transport. He was also awarded as Outstanding Academic Award by Society of Air Air-conditioning
and Refrigerating Engineers of Korea in 2014, and also Best Paper Award by Minister of Ministry of
Trade Industry and Energy in 2014. Prof Jae Dong Chung also joined professional association i.e.
The Korean Society of Mechanical Engineering, Thermal Divisionas an Director of General Affairs
since 2009 until present, Chairperson of the divisionof Low Temperature Facilities Engineering in
SAREK, Vice president of B1 commission of IIR from 2015 until present, International Journal of Air-
Conditioning and Refrigeration as an Editor from 2009 until present, Journal of Mechanical Science
and Technology as an Associate Editor from 2008 until present and so forth.

Yifan Chen
University of Waikato

Dr. Yifan Chen is a Professor of Engineering and the Associate Dean of
External Engagement for the Faculty of Science and Engineering and
the Faculty of Computing and Mathematical Sciences in the University of
Waikato, Hamilton, New Zealand. His current research interests include
electromagnetic medical imaging and diagnosis, transient communication
with application to healthcare, touchable communication and computation
with application to targeted drug delivery and contrast-enhanced medical
imaging, fundamentals and applications of nanoscale and molecular
communications, and channel modelling for next-generation wireless
systems and networks.

He is the Coordinator of the European FP7 “CoNHealth” project on intelligent medical ICT, an elected
Working Group Co-leader of the European COST Action TD130!1 “MiMed” project on microwave
medical imaging, an Advisory Committee Member of the European Horizon 2020 “CIRCLE”
project on molecular communications, a Voting Member of the IEEE Standards Development
Working Group 1906.1 on nanoscale and molecular communications, an Editor for IEEE ComSoc
Best Readings in Nanoscale Communication Networks and IEEE Access Special Section in Nano-
antennas, Nano-transceivers, and Nano-networks/Communications, and a Vice Chair of the IEEE
Nano-scale, Molecular and Quantum Networking Emerging Technical Subcommittee. He is a Fellow
of IET and a Senior Member of IEEE.
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INVITED SPEAKER

Kalamullah Ramli
Universitas Indonesia

Prof. Kalamullah Ramli is a Professor in Computer Engineering since
July 1, 2009. He finished his Master in Telecommunication Engineering
at University of Wollongong, NSW, Australia, in 1997. He then continued
his Doktorarbeit on Computer Networks in year 2000 at Universitaet
Duisburg-Essen, NRW, Germany, and obtained his Dr.-Ing. in year
2003. His research interests include embedded system, network and
information security, computer and communications, and intelligent
transportation system. Prof. Kalamullah Ramli was the Director General
of Post and ICT Operations of the Ministry of Communication and
Information Technology (2013 - 2016). Prof. Kalamullah Ramli has many collaboration work
between universities from German, ltaly and Malaysia. One of his collaboration received an
“AsiaLink” grant from the European Comission between 2005 - 2007 to deliver an initiative named
“Improving Mobility of Student between Europe and ASEAN” which resulted in a prototype model
of Credit Transfer System Platform between ASEAN and Europe. Based on this experience he was
elected as one of the speaker on ASAIHL Conference on December 2008 in Jakarta. This ASAIHL
is managed by ASEAN Universities to implement a platform for Credit Transfer System between
Universities in ASEAN.

H.J. (Erik) Heeres
University of Groningen

Prof. Dr. Ir. HJ. Heeres was born in 1963. He graduated in 1990 from
the University of Groningen, with a thesis on the development of novel
homogeneous lanthanide catalysts for the conversion of unsaturated
hydrocarbons. Afterwards, he performed a post-doctoral research at the
University of Oxford, in the group of J.M. Brown on asymmetric catalysis
from 1990to 1991. In 1995 he graduated from Technical University Twente
in Chemical Engineering and achieved a Master Degree. From 1991 to
1999, he was employed at Shell Research, in Amsterdam and Pernis, and
worked on a range of applied catalysis topics. He joined the chemical
reaction engineering department of the University of Groningen, in 1999, as an assistant professor.
Four years later, he was appointed full professor in green chemical reaction engineering.

His research interest concerns on the development of efficient catalytic technology for acid-
and metal-based catalytic biomass conversions, with an emphasis on biofuels (catalytic
pyrolysis, pyrolysis oil upgrading), platform chemicals (levulinic acid, hydroxymethylfurfural) and
performance materials from biomass (starch modifications). The group is actively involved in
national and international consortia (for example, the European Union 6th framework project
Biocoup) dealing with catalytic pyrolysis oil upgrading. Prof. Dr. Ir. HJ. Heeres is the (co-)
author of 185 papers in international peer reviewed journals (h-index 44) and 12 patents in the
field of applied catalysis and chemical reaction engineering. Heeres is also a member of the
KoninklijkeHollandscheMaatschappij der Wetenschappen and an associate editor of the Journal
of fuel processing technology.
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INVITED SPEAKER

Nishikawa Hiroshi
Joining and Welding Research Institute Osaka University

Nishikawa Hiroshi was born at Japan in 1973. He is an Associate
Professor at Joining Welding Research Institute, Osaka University from
2007 until present. Nishikawa Hiroshi finished his Bachelor Engineering
in 1997 at Department of Welding and Production Engineering, Osaka
University and continued to finish his Master of Engineering in 1999
at Department of Adaptive Machine Systems, Graduate School of
Engineering, Osaka University. On 2002, he achieved his Doctoral of
Engineering from the same university.

Ashok K. Das
University of Hawai’i Manoa

Ashok K. Das, Ph.D received his Bachelor of Architecture from the
School of Planning and Architecture, New Delhi India in 1996. He
continued to finish his master degree in Environmental Planning
and Management at Kansas State University, Manhattan and
received his Master of Art and Master of Architecture in 2001. In
2008, he started pursuing his doctoral degree in Urban Planning
at University of California, Los Angeles. His research interests
revolve broadly around issues of urban poverty in developing
countries, primarily in South and Southeast Asia. His current research areas are: (1) community
participation and empowerment, (2) slum upgrading, basic services and low-income housing,
(3) integrated community-based microfinance for urban poverty alleviation, (4) local planning
and governance for disaster preparedness and risk education, and (5) the role of civil society
and NGOsin urban planning and development. Currently Ashok is an Assistant Professor at the
Department of Urban and Regional Planning, University of Hawai’i. He is also an Affiliate Faculty
at the Center for Southeast Asian Studies at the same university. Since 2009, Ashok has been
involved with the Cleanopolis Energy System India Private Limited (CESIPL)as an Adviser. He
was invited as an expert to a discussion on “Rural-urban linkages and drivers of inequality in Asia”
in May 2017 with representatives, directors and vice presidents of the Ford Foundationto explore
ways for its global philanthropic missionto transcend the rural-urban dichotomy.
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Margaret Petty
Queensland University of Technology

Prof. Margaret Maile Petty studied Art History at the University of
Oregon, Eugene to obtain her Bachelor of Art with Summa Cum
Laude in 2000. After graduation, she continued her study for a
Master Degree at The Bard Graduate Center, New York City and
obtained her Masterof Art in 2002. Before she received her Doctoral
Degree in Architectural History at Victoria University of Wellington
in 2016, she took the doctoral course work and qualifiying exams
at The Bard Graduate Center, New York City in 2005. Currently she
is Professor and Head of the School of Design in the Creative Industries Faculty at Queensland
University of Technology, Australia. Her research broadly investigates the discourse, production,
and consumption practices of the modern built environment, with a particular focus on artificial
lighting and interiors. She has published broadly in academic journals such as the JSAH, Journal
of Design History, Home Cultures, Interiors, and PLAT and is co-editor of Cities of Light: Two
Hundred Years of Urban Illumination (Routledge, 2015), as well as Architectures of Display:
Department Stores and Modern Retail (Ashgate, 2017). She is co-founder and member of the
Advisory Board of DesignCo, Society of Architectural Historians (SAH), Society of Architectural
Historians of Australia and New Zealand (SAHANZ)and International Committee on the History
of Technology (ICHOTEC).

Kousuke Hiromori
Tohoku University

Kousuke Hiromori is a Ph.D candidate in the Department of Chemical Engineering, Tohoku
University. He was awarded a Bachelor of Science and Master of Science both from Chemical
Engineering, Tohoku University. His Thesis topic is: Recovery of Vitamin E from Rice Bran
Deodorizer Distillate Using lon-Exchange Resins.

Kousuke Hiromori has also won ICRBO 2016 Best Poster Presentation Award and Incentive Student
Award of the Society of Chemical Engineers’ Japan in 2017. His list of publication includes:
Novel simple process for tocopherols selective recovery from vegetable oils by adsorption and
desorption with an anion-exchange resin (published in Food Chemistry, 2016), Development of
Novel Process for Efficiently Seperating and Purifying Tocotrienols (published in Japan Society
for Food Engineering Journal, 2016).
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Masafumi Yohda B
Tokyo University of Agriculture and Technology

Professor Masafumi Yohda received his Bachelor Degree in 1982
from The University of Tokyo and continued to finished his Master
Degree in 1984 and Ph.D. in 1987 from the same university. He is a
Professor at Department of Biotechnology and Life Science, Tokyo
University of Agriculture and Technology from 2003 until now.

Currently, he serves as the Vice Dean of Institute of Global Innovation

Research, Tokyo University of Agriculture and Technology. His research interests including
Biochemistry, Molecular Biology, Biophysics, System Engineering and Environmental Science.
In 1999, Professor Masafumi Yohda was rewarded for the excellent paper award of Journal of
Bioscience and Bio Engineering. He joins many professional memberships such as The Japanese
Biochemical Society as a Councilor, Protein Society of Japan as a Director, The Society of
Biotechnology as a Director, Manager of East Japan Branch, The Chem-Bio Informatics Society
as Director.

Mark Harrison
Queensland University of Technology

Dr. Mark Harrison obtained an undergraduate degree in
biochemistry from the University of Queensland in 1992. He
completed his PhD (2001) at the University of Queensland,
researching the molecular mechanisms by which cells transport,
store, and detoxify essential metal ions. He then undertook post-
doctoral work at Newcastle University (Newcastle-upon-Tyne,
UK) researching the biological chemistry of metalloproteins and
their role in essential metal ion homeostasis. Dr. Mark Harrison
returned to Australia in 2003 and was awarded a 3 year Queensland State Government Smart State
Fellowship in 2004 to produce enzymes in a model plant. The development of this technology in
sugarcane was a key part of the $3.8 millionresearch collaboration between Syngenta, one of the
world’s largest integrated agribusiness companies, and QUT.

Dr. Mark Harrison is a biochemist with extensive basic, applied, and commercial research
experience. He is a Senior Research Fellow and foundation member of the QUT Centre for
Tropical Crops and Biocommodities (https://www.qut.edu.au/research/our-research/institutes-
centres-and-research-groups/centre-for-tropical-crops-and-biocommodities). Dr. Mark Harrison
also provides consulting services to the Australian food and bio-industrial sector. Research in his
group is focused on the conversion of agricultural wastes and residues into more valuable food,
feed, fibre, fine chemical, and fuel products, (https://research.qut.edu.au/biorefining/).
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INVITED SPEAKER

Joe da Costa
The University of Queensland

Prof. Joe da Costais an Australian Research Council (ARC) Future
Fellow and a Professor in the School of Chemical Engineering at the
University of Queensland, Brisbane Australia. He is also the Director
of the FIM2Lab- Functional Interfacial Materials and Membranes
Laboratory. Prof. Joe da Costa has over 30 years working experience
in industrial, consultancy and academic roles in Brazil, England, and
Australia. Currently, he leads several research projects in the area
of H2, CO2, 02, ethanol separation and desalination using inorganic
membranes and membrane reactors, in addition to catalysts for wastewater processing. Prof. Joe
da Costa has over 250 international publications including 13 book chapters, and he is an editorial
board member of Nature’s Scientific Report open source journal. Also, he held a prominent
leadership position as a member of the Independent Scientific Panel advising the Queensland
Government on underground coal gasification, and a member of the International Panel of Experts
assessing the Brazilian programs of Centers of Excellence. His work has been cited over 6800
times, and his h-index is 44. He is a Chartered Professional Engineer in the Colleges of Mechanical
Engineering and Chemical Engineering of the Institution of Engineers Australia.

Volkan Degirmenci
University of Warwick

Dr Volkan Degirmenci is an Assistant Professor in School of
Engineering in the University of Warwick, UK. Dr. Degirmenci
obtained his PhD in Chemical Engineering from Middle East
Technical University, Ankara, Turkey, in 2007. Then he joined to the
Molecular Heterogeneous Catalysis research group at Eindhoven
University of Technology, Netherlands as a postdoctoral fellow in
2008. Next he moved to UK to the Queen’s University Belfast in
2012 where he was promoted to Assistant Professor in Chemical
Engineering.

Recently he joined the School of Engineering at University of Warwick in 2015. The research
interests of Dr. Degirmenci are in the field of heterogeneous catalysis and reactor design with a
focus on microporous and mesoporous materials. The topics of his recent research are directed
towards the development of sustainable processes for biomass conversion, in-situ spectroscopy for
the understanding of the reaction mechanisms and structure-activity relations in heterogeneous
catalysis.

23



1 IRVITED SPEAKER

) EDs
Qo ©
L P

e, AR
e

Marie-Anne Guerry
Vrije Universiteit Brussel

Prof. Marie-Anne Guerry pursues her Doctoral Degree in mathematical
sciences on 1985 at Vrije Universiteit Brussel and received her PhD
in 1992. At the moment, Prof. Marie-Anne Guerry is a Professor
at the Department of Business Technology and Operations, Vrije
Universiteit Brussel since 2012. Her research expertise are Markov
modeling, manpower planning and career studies.

Prof. Marie-Anne Guerry is an active reviewer for Linear Algebra
and its Application, Elsevier (since 2009), BritishJournal of Applied
Science & Technology (since 2013), Applied Mathematical Modelling,
Elsevier (since 2013), TOP Journal of Operations Research, Springer Publishing Company (since
2014), Central European Journal of Operations Research, Springer Publishing Company (since
2014), Applied Stochastic Models in Business and Industry, John Wiley & Sons (since 2014),
Personnel Review, Emerald (since 2015) and many more.

Pekka Leviakangas
University of Oulu

Prof. Pekka Leviakangas (born in 1962, PhD in technology) has
several experiences as an expert in civil service, business and
research. He is currently the Principal Scientist at VTT Technical
Research Centre of Finland Ltd. In 2012-2016 he acted as
Associate Professor at Curtin University in the School of Built
Environment, Programme Director of the Australasian Centre
for Building Information Modelling and Research Professor at
University of Oulu in industrial engineering and management. His
previous positions include Chief Research Scientist, Team Leader
and Customer Manager at VTT, Vice-President of Jaakko Poyry Group subsidiary (JP-Transplan),
Corporate Analyst of Finnish Railways (VR-Group Ltd), R&D Manager of Finnish National Road
Administration’s South-eastern region, and private consultant. He was an adjunct professor of
Tampere University of Technology in the department of Logistics and Business Information for
2008-2014. His own research covers innovation management, value analysis, impact analysis,
service sciences, project finance, investment, financial and socio-economic analysis, restructuring
issues and new technology deployment. His primary research area has been on transport sector,
but his activities have extended to other fieldssuch as bioeconomy, climate change, meteorology,
education, construction and infrastructure management.
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INVITED SPEAKER

Peter Simmonds
ASHRAE Instructors

Peter Simmonds is managing director/principal of Building and
Systems Analytics LLC. Peter has been involved in the design and
operation of tall, supertall and megatall buildings around the world
for more than 30 years. An ASHRAE member since 1989, Peter
has twice chaired Technical Committee 9.12 Tall Buildings, and is
a member of TC 2.1 Thermal Comfort and Human Physiology, and
TC 75 Smart Building Systems. He also serves on the Standards
Committee and is Secretary of the College of Fellows.

Peter has authored or coauthored more than 60 technical papers,
articles and books. Most recently, he was the author of the new
ASHRAE Design Guide for Tall, Supertall and Megatall Building
Systems (2015). He was also a co-author of the ASHRAE/REHVA Active and Passive Beam
Application Design Guide (2014).

He has one Bachelor of Science degree in Mechanical Engineering and another in Research
and Development from Reading Technical College in England; a Master’s degree from Hogere
Technische School, Den Bosch, The Netherlands; and a Ph.D. from Technical University of Delft,
The Netherlands.
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PRESENTATION GUIDELINE

ORAL PRESENTATION

Please note that the time allocated to each
oral presentation is 15 minutes including
questions and answers.

PowerPoint slides for presentation on a LCD
video projector are recommended.

Oral presentation rooms will be equipped

with the following items:

* Notebook computer running WINDOWS
operating system, with MS Office 2007,
Acrobat Reader 8.0

* An LCD video projector

We recommend that presenters bring their
presentation file in a format compatible with
one of the above applications, and stored in
a USB thumb drive (flash disk).

Alternatively, they can use their own
notebook computer. If you choose to
use your own notebook computer, we
recommend that you bring a backup copy
of the presentation in a CD-ROMor a USB
thumb drive

All presenters can upload their presentations

files into the computer in their presentation

files into the computer in their assigned

presentation room during Welcome Drink

on 24 July, 3-5 pm, or on the morning of

their presentation from 08.00 hrs onwards,

or during the tea breaks. An assistant will be

in the room to help you.

Note:

* AC Voltage is 220 V in Indonesia

* The connector from the LCD projector
to your computer is limitedto a D-sub 15
pin male connection

POSTER PRESENTATION

Presenters must bring the poster.

You will be provided with a poster board to
mount/display your poster. The maximum
permitted dimensions for your poster is Al
size.

Posters MUST be in Portrait format. Your
poster code will be indicated on the board.

Please note that the width of poster
board may not be exceeded under any

circumstances.

You will be provided with the material to
mount your poster onto the board

Poster Size-Al size
594 x 841 mm2

Setting Up and Removing Posters
Presenters are responsible for the dismantling
of their posters. Posters left behind after
19.00 hrs will be disposed of and are not the
responsibility of the organizer.
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Date 124 - 27 July 2017

Location : BICC the Westin, Nusa Dua, Bali.

The Arrangement of the QiR 2017 Conference can be seen at the table below

i Date Time Program :
i 24July 03.00-05.00p.m  :Registration and Welcome Cocktails !
i 25uly Full Day Exhibition i
: _ 0830-10.15am _Opening Ceremony ;
! 10.15-10.30am  :Coffee break !
! 10.30-11.15am Plenary Lecture 1 Prof. Benyamin Kusumoputro :
! 11.15-12.00 pm Plenary Lecture 2: Prof. Thomas Goldsby :
! Parallel Session !
: 01.00-03.00pm | Each parallel session will be started with presentation by:
E Invited Speakers E
- . . |Poster SessionDayl i
! 103.00-03.30 pmM !
! ; Coffee break !
| ~ 03.30-06.00pm  Parallel Session j
i ~ 06.00-07.00pm  |Poster Session Dayl i
i ~07.00-09.00pm  {Banquette Dinper i
| e A !
26 uly Full Day Exhibition :
| -~ lparallelsession j
i 08.30-10.00am | Each parallel session will be started with presentation byi
! : Invited Speakers !
L . 1
i Poster Session Day 2 i
! 10.00-10.30am !
! Coffee break !
i - 10.30-12.00pm  {Parallel Session :
i - ‘Lunch i
! 12.00-01.00pm . e !
! : Poster Session Day 2 i
! 01.00-02.00 pm Plenary Lecture 3 Prof. Jackie Y. Ying

! 01.00-03.00 pm Parallel Session

! 03.00-03.30 pm Coffee break

! 07.00-09.00 pm Dinner and Closing Ceremony

1 27 July 08.00am-08.00 pm  Social Tour







ACTIVITY LOCATOR




Kantor Pusat

JI. Jenderel Sudirman 51
Pangkal Pinang 33121,
Bangka Indonesia

Tel. +62 717 425 8000
Fax. +62 717 4258080

Kantbr PerwalJcilan Jakarta
JI. Medan Merdcl<aTimur 15
Jakarta Pusat

Jakarta. Indonesia

Tel +622123528000
Fax. +62 21 2352 8080

www.timah.com



http://www.timah.com/
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T R A TR AL
CONFERERICE
25-Jul-17
Room 10.15- 10.30-11:15 am | 11.15-12:00 | 12:00- |[01:00-03:00 | 03:00- | 03:15-06.00
10:30 am am 01:00 pm pm 03:15 pm
08.30-10.15 am
Plenary Lecture 1: Plenary
Ball M Opening Coffee prof yBen amin | Lecture 2: MAT
alfroom Mangupura Ceremony break Kus.umoyutro Prof. Thomas Plenary
P Goldsby MAT 1B

Dahlia Room

Bougenville Room

Orchid Room

Hibiscus Room

Frangipani Room

Medan Room

Bandung Room

Surabaya Room

Jakarta A Room

Jakarta B Room

Jasmine Room

Lotus Room
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SESSIONLOCATOR

26-Jul-17
07:00- 08.00-10.00 | 10:00- 10.15-12:00 am 12:00- {01:00-02:00| 02.00-03.30 | 03:30- |[03:45-06.00 pm| 06:00- | 07:00-
09:00 pm am 10:15 01:00 pm pm pm 03:45 pm 07:00 pm|09:00 pm
. MAT Plenary .
E4C
Dinner 2 MAT 3A E5C Dinner

E6C

MAT 6

MAT 4
E3A E 4A E5A E 6A
- Coffee -IICSERA Lunch ICSERA Coffee E 6D
break break break
E3B E 4B E 5B E 6B

Workshop on

CE3A CE4A Special Scientific
Lecture: Publication
Prof. Jackie

Ying

CE3B CE 4B

33






NIIT INSIDE
MODEL




rI:" THE 15

CONFEREMCE

Tuesday, July 25, 2017 13.00-13.30

Jakarta A Room 2nd fl

Invited Speaker : Prof. Dr. Uwe Lahl, TU (Technical University) Darmstadt
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The importance of pollution control for the acceptance of waste treatment plants

Tuesday, July 25,2017 13.30-15.00
Jakarta A Room 2nd fl
No Paper # ID Author Title Affiliation Time
Nyoman Suwartha and Enhancing Removal Efficiency of
Dian Rahayu Pujiastuti Ammonia and Nitrate in Shrimp Uni itas Ind i
1 823 CE1A-1 Farm Wastewater using Biofloc niversitas Indonesia, 13.30-13.45
. Indonesia
Technology and Effective
Microorganisms 4 (EM4)
Christina Browning, Partial Phase | Environmental Site
Sholahudin Al Ayyubi Assessment of Piyungan Landfill .
R . o . K Arizona State
2 917 CE1A-2 and Wiratni Budhijanto | and Anaerobic Fluided Bed University. USA 13.45-14.00
Reactor (AFBR) Pilot Study for v,
Leachate Treatment
Djoko M Hartono, Leachate Treatment using three
Gabriel Andari Years Aged Lysimetric Bioreactor
Kristanto, Irma Models Universitas Indonesia,
3 82 CE1A-3 Gusniani Sofian, Ahmad Indonesia 14.00-14.15
Fauzan and Ghanis
Mahdiana
Ariani Dwi Astuti, Effect of Plants Vetivera
Muhammad Lindu, zizanioides (Akar Wangi) on
RamadhaniYanidarand | Performance of Field Plant Trisakti University,
4 368 CE1A-4 Maria Manda Kleiden Subsurface Constructed Wetlands Indonesia 14.15-14.30
-Multilayer Filtration with Vertical
Flow
Adipati Gumelar, Pantura Water Quality:
Abimanyu Alamsyah, Comparing the Pollution School of Strategic
5 680 CEIA-5 Setyo Moersidik and Distribution Model of Comal River and Global Studies 14.30-14.45
Nurfitri Syadiah and Garang River
Robby Yussac Tallar, Effects of Vegetation Distribution
Erick Wijaya, Yohanes | on Experimental Micro-Drainage Maranatha Christian
6 246 CE1A-6 Reinaldo and Jian-Ping | Channel University, Indonesia 14.45-15.00
Suen
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CE 1B : Transportation Engineering

Tuesday, July 25,2017 13.30-15.00
Jakarta B Room 2nd fl
No Paper # e Author Title Affiliation Time
Ellen Sophie Wulan Performance Analysis of Trans-
Tangkudung and Jakarta Bus Suburban Service Universitas Indonesia,
1 813 CE1B-1 Catharina Widyadayinta Move-across Greater Jakarta Indonesia 13.30-13.45
Endang Widjajanti Public Perception of Public . .
Service Announcement (PSA) on Natlon-al Institute of
2 709 CE1B-2 Transportation Safety Awareness Science and _ 13.45-14.00
Through Television in Surabaya Technology, Indonesia
Aleksander Purba, Service Delivered on New Transit
Fumihiko Nakamura and | System from Users Viewpoint Lampung University,
3 248 CE1B-3 Dwi Herianto (Case Studies: TransJogja and Indonesia 14.00-14.15
TransMusi-Indonesia)
Martha Veraida Silaen Analysis and Design Of Pedestrian
and Jachrizal Sumabrata Facilities Along Manggarai Universitas Indonesia
4 477 CE1B-4 Railway Station — Manggarai K ! 14.15-14.30
Indonesia
TransJakarta Shelter
ani Talitha Measurement of Toll Road
Zafira and Service Quality (TRSQ) Using ind iaToll Road
5 341 CE1B-5 Muhammad Structural Equation Model ndonesia foll Roac 14.30-14.45
K X Authority, Indonesia
Ismail Hafidz Approach
Sadjidullah

Tuesday, July 25,2017 15.15-18.00
Jakarta A Room 2nd fl
No Paper # ID Author Title Affiliation Time
Ferry Fatnanta and Various Number and Gap of
Syawal Satibi Helical Pile Toward Limit of Axial
1 36 CE2A-1 Carrylng Capacity Helical Plle' Riau Unlversny, 15.15-15.30
Footing Pressure on Peat Soil Indonesia
Sigit Pramono, Widjojo Investigated of Characteristics
Prakoso, Astri Rahayu, Subsurface by using Parameters
Arsika Rudiyanto, Fajri Vs30, HVSR and Combination of i
Syukur, Sofian Sofian SPAC Method for Microtremor Indonesian Aigency for
2 143 CE2A-2 and Phil Cummins Array in Palu City and :Yleteolro o8y, 15.30-15.45
Surroundings Central Sulawesi- c |maFo ogyand .
Indonesia Geophysics, Indonesia
Gunawan Wibisono, The Influence of Gradation and
Soewignjo Agus Clay Content of the Soil Shear Riau University,
3 160 CE2A-3 Nugroho and Khairul Strength on Clayey Sand Indonesia 15.45-16.00
Umam
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Yulinda Sari, Anis Characteristic and Classification
Saggaff, Wiwik Rahayu of Fibrous Peat in Banyuasin Sriwijaya University
4 352 CE2A-4 and Hanafiah Hanafiah Regency Indonesia 16.00-16.15
Fendi Yanto A Numerical Method of the Rigid
Pavement Supported by Soil University Merdeka
5 449 CE2A-5 Cement Column on Soft Soil Madiun, Indonesia 16.15-16.30
Sigit Sutikno, Manyuk Integrated Remote Sensing and
Fauzi, Ari Sandhyavitri, GIS for Mapping and Riau University
6 188 CE2A-6 Rinaldi and Akbar Putra | Classification of Peatland in Riau, Indonesia 16.30-16.45
Indonesia
Lolom Evalita Hutabarat Land Subsidence Induced by
and Tommy llyas Ground Water Extraction in
Urban and Coastal Areas of . . .
. . . Universitas Indonesia,
7 179 CE2A-7 Jakarta City as a Sustainability ; 16.45-17.00
. Indonesia
Countermeasure in The Future
Yulian Firmana Arifin, Effectiveness of Horisontal Drains
Setyo Mulyo Kurniawan for Slope Stability of Coal Mining,
3 295 CE2A-8 and Ellyn Normelani Case Study of Slope Failure in University of Lambung 17.00-17.15
Tambang Guntur, South Mangkurat, Indonesia ' '
Kalimantan
Erly Bahsan, Gabriel Geotechnical Charactheristics of
Andari Kristanto, Sarah Bantargebang Solid Waste
Pramiarsih and Syahrizal | Landfill using Artificial Waste Universitas Indonesia,
? 390 CE2A-9 A. Latief Sample and Field Test Indonesia 17.15-17.30
Agus lka Putra, Study Gradation and Moisture
Muhamad Yusa and Content of Sand Embankment on
10 68 CE2A- 10 Soewignjo Agus Peat Subjected Vibration Riau University, 17.30-17.45
. Nugroho Potential liquefaction Indonesia il
Astri Rahayu and Comparing Shear-Wave Velocity
Widjojo Prakoso from MASW with Borehole
Measurement at Merapi Universitas Indonesia,
1 71 CE2A-11 Sediment in UMY Campus Site Indonesia 17.45-18.00
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CE 2B: Transportation Engineering

Tuesday, July 25,2017 15.15-18.00
Jakarta B Room 2nd fl
No Paper # L Author Title Affiliation Time
Fitra Ramdhani, Husni Rigid Pavement Road Condition
Mubarak and Assessment With Highways
Equinaldo Naldo Method And Pavement Condition
Index (PCI) Method In Dumai City
Limits Roads - Duri City at STA Abdurrab University,
1 602 CE2B-1 173 + 000-177 + 000 Indonesia 15.15-15.30
Endang Widjajanti and Identification and Improvement
Ismono Kusmaryono of Accident Black Spots on
National Road in Samarinda
National Institute of
2 754 CE2B-2 Science and 15.30-15.45
Technology, Indonesia
I Nyoman Arya Performance of Asphalt Concrete
Thanaya, | Wayan Wearing Course (AC-WC) Utilizing Ud Uni it
3 117 CE2B-3 | Suweda and Gede Reclaimed Asphalt Pavement e 15.45-16.00
Kossala Putra from Cold Milling Bound with Indonesia
80/100 Pen Asphalt
Samuel Edy Mataram Analysis of Transjakarta Feeder
Simanjuntak and Transit Service Quality : Case of Universitas Indonesia,
4 92 CE2B-4 Jachrizal Sumabrata Corridor 4 Pulo Gadung Dukuh Indonesia 16.00-16.15
Atas 2
Edy Hadian and Impact on Ridership of New
Alvinsyah Railbase Transit due to the
operation of Extensive Bus Semi Universitas Indonesia
5 791 CE2B-5 Rapid Transit Network (Case Indonesia ! 16.15-16.30
Study: Greater Jakarta
(Jabodetabek) Public Transport
Network)
Ika Kustiani and Amril An Assessment on Sustainability
Ma'Ruf Siregar of the Railway — Airport Link as
Alt tive Mode of iversi
6 414 CE2B-6 an Alterna |Ye ode o The University of. 16.30-16.45
Transportation from Bandar Lampung, Indonesia
Lampung Central Business
District to Raden Inten Airport

Wednesday, July 26, 2017 08.00-08.30
Jakarta A Room 2nd fl
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Quality Management System of Saudi Contracting Companies
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Wednesday, July 26, 2017 08.30-10.00
Jakarta A Room 2nd fl
No Paper # = Author Title Affiliation Time
Jessica Sjah, Eric 2D numerical modeling of Hole
i i : i Uni itas Ind ia,
1 693 CE3A-1 Vlnt.:ens and Jean . Erosion Test hydroc?ynamw niversitas In -one5|a 08.30-08.45
Christophe Marongiu forces on the fixed pipe wall Indonesia
particles
Basyaruddin Aripin Issues of Shear Deformation
and Min Yuan Cheng Measurement in Experimental
Studies i
2 342 CE3A-2 Kalimantan nstute of 08.45-09.00
Technology, Indonesia
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AN Assesment On Sustainability Of Railway — Airport Link As
An Alternative Mode of Transportation to Radin Inten Il Airport

Ika Kustiani and Amril Ma’ruf Siregar

The rapid economic development in the Province of Lampung is indicated by, among other
things, the increase of air transportation mode users. The data shows that for the last four years,
the number of passengers of the Radin Inten Il Airport increased by 52% and the number of
cargos increased by 257%. To support these demand, cost-effective and efficient transportation
systems are vital, therefore the government has recently completed the construction of the Radin
Inten Il Airport expansion. Moreover, currently the government is planning to build a link
between the airport facilities with railway transportation mode. This link provides additional
alternative of transportation to airport. This research was carried out to assess the future demand
for railway transportation mode to airport and to measure how this can achieve financial,
environmental and social performance for sustainability. The assessment methods were
utilizing dynamic, purposive and random sampling method to review the opinion of
stakeholders of transportation system to airport. Stakeholders’ opinion survey also reviewed a
set of physical and managerial interventions that could potentially be implemented to improve
the performance and sustainability of the railway transportation system. These interventions
were drawn from suggestions made by experts in transportation system. The review of these
proposed interventions was executed by integrating the results from a stakeholders’ opinion
survey with a Triple Bottom Line (TBL) sustainability framework. The integration of these two
methods was designed to identify an alternative solution that was not only robust but also
preferred by the stakeholders of railway and airport transportation system. The results showed
that the physical changes that required large capital cost were less desirable and the managerial
changes that give private company a greater authority were less favourable by all stakeholders.

Keywords: Transportation mode; Sampling method; Stakeholders opinion survey;
physical and managerial interventions; Triple Bottom Line sustainability framework;
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AN ASSESSMENT ON SUSTAINABILITY OF THE RAILWAY — AIRPORT LINK
AS AN ALTERNATIVE MODE OF TRANSPORTATION
TO RADIN INTEN 11 AIRPORT

Ika Kustiani
Amril Ma ’ruf Siregar

Abstract

The rapid economic development in the Province of Lampung is indicated by, among other
things, the increase of air transportation mode users. The data shows that for the last four
years, the number of passengers of the Radin Inten Il Airport increased by 52% and the
number of cargos increased by 257%. To support these demand, cost-effective and efficient
transportation systems are vital, therefore the government has recently completed the
construction of the Radin Inten 11 Airport expansion. Moreover, currently the government is
planning to build a link between the airport facilities with railway transportation mode. This
link provides additional alternative of transportation to airport. This research was carried out
to assess the future demand for railway transportation mode to airport and to measure how
this can achieve financial, environmental and social performance for sustainability. The
assessment methods were utilizing dynamic, purposive and random sampling method to
review the opinion of stakeholders of transportation system to airport. Stakeholders’ opinion
survey also reviewed a set of physical and managerial interventions that could potentially be
implemented to improve the performance and sustainability of the railway transportation
system. These interventions were drawn from suggestions made by experts in transportation
system. The review of these proposed interventions was executed by integrating the results
from a stakeholders’ opinion survey with a Triple Bottom Line (TBL) sustainability
framework. The integration of these two methods was designed to identify an alternative
solution that was not only robust but also preferred by the stakeholders of railway and airport
transportation system. The results showed that the physical changes that required large
capital cost were less desirable and the managerial changes that give private company a
greater authority were less favourable by all stakeholders.

Keywords: Transportation mode; Sampling method; Stakeholders opinion survey; physical
and managerial interventions; Triple Bottom Line sustainability framework;

l. INTRODUCTION

Based on the data provided by the Province of Lampung Department of Transport, there are
significant increase of the number of passengers at Radin Intan Il Airport by 58% from 2010
to 2014 as well as the number of cargo by 257%. The airport provides services for domestic
flights as well as embarkation flights for hajj pilgrims and overseas Indonesian workers.
Currently, the airport serves for about 25 arrival and 25 departure flights a day from major
cities in Indonesia. From January to September 2016, the average passenger that arrived
were 2,455 per day and the number of passengers that departed were 2,521 per day. The
airport operates 14 hours a day and peak hour is at 17 to 18 o’clock with 8 flights. Airport is
one of transport nodes that play an important role in intermodal transportation systems, in
particular among air, road and railway modes. To improve airport operational service, it
needs to be supported by reliable and quality public transportation. The challenge to provide
a better, faster cheaper and safe public transportation becomes more important along with the
dynamics development of the region.



At the moment, the only access to the airport from Bandar Lampung Central Business
District is through Trans Sumatra Highway. On average travel time is 45 minutes for private
cars and taxis. Longer time is needed for Airport Bus. Every year, the travel time is
increasing since the number of vehicles are increasing. This problem is exacerbated by the
prediction of potentially high increase in the number of airport passengers in the future. It
can be predicted that the current transportation mode to access the airport can no longer
supports the demand. Therefore, an alternative mode of transportation is urgently needed to
shorten the travel time from and to the airport. Fortunately, the airport location is close to
railway track and utilizing it is one of possible options to effectively and efficiently transport
people in mass from and to the airport.

Railway services has many advantages compare to other forms of transportation mode such
as: enable to transport people in mass, lower/affordable cost, lower pollutant emission, lower
land requirement, comfortable, safe, and free from traffic. There are some criteria that
govern the type, size or class of a train station such as: operation facilities, number of tracks,
supporting facilities, frequency of traffics, number of passengers and goods, revenues, and
level of service (safety, security, reliability, comfort, easiness and equality). Based on those
criteria, an airport train is considered as a short distance type railway service in which the
distance is between 10 to 100 kilometers or the time travel is between half to three hours. In
general, a high frequency or a short headway type of trains are needed with a maximum
headway of 10 to 15 minutes or minimum there are 4 trains in one hour.

The current Branti Railway Station is classified as a small station and operates as longsiding
and transfer station. At the moment, the railway provides services to transport passengers in
short distance from Tanjung Karang to Kotabumi and medium distance from Tanjung Karang
to Kertapati. The railway runs 2 return trains for economy and executive classes for medium
distance and 1 return trains for short distance. The railway also provides services for
transporting goods such as coals, pulp and others. The travel speed for passengers’ trains are
36 — 52 km per hour and for goods carriages are 25 — 40 km per hour.
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Airport Terminal

Train Station —
Figure 1. Airport — Train Station Link Concept
Based on the previous assessment, there are some problems exist in developing a mass rapid
transportation system from Tanjung Karang CBD to the airport via railway. The nearest train
station to the airport (Branti) is about 1.3 kilometers. Therefore, it is needed to relocate the
current location of Branti Station to enable it to be operated as an airport train station. It is
planned that a skybridge will be constructed to connect the train station with the airport
terminal as can be seen from Figure 1. In addition to that, a double track railway is a must as




well as separation of track for passengers and goods. Improvements of facilities at Tanjung
Karang and Labuhan Ratu Stations to support airport train station operation are also needed.
For Indonesia Railway Authority, pioneering airport train to provide transportation services
that accommodate passengers’ mobility from one transportation mode to another in mass and
in accordance to passengers’ preferences is the challenge that must be done as soon as
possible. Therefore, studies were required to understand the factors that influence users to
switch to rail service as well as factors that influence the sustainability of the Railway —
Airport Link. This study was conducted to find out the characteristics of passengers of each
transportation mode to airport (taxi, private cars, and Trans Lampung bus), the number of
passengers that might switching to train; and the technical and managerial intervention
alternatives that favourable to stakeholders.

Il. METHODOLOGY

2.1. Opinion survey

According to Abernethy, Jinapala, and Makin (2001) the objectives of measuring and

quantifying stakeholders opinions are to:

1. Assist users to exert some influence on policies that affect their lives and economies,

2. Assist project planners in identifying the project components that are most likely to
satisfy the concerns of affected users,

3. Provide a balanced view of alternative strategies and estimate differences of opinion
between stakeholders, and

4. Provide a means of continuing mixed (quantitative and qualitative) evaluation of
peoples’ reaction to the impact of a project.

Among different stakeholders of transportation projects, users are the most fundamental.

Opinion survey of the people most affected by transportation project is aimed to capture

opinion and discourse on the current level of service, expectation of future service levels and

willingness to bear the consequences of possible upgrades to service levels and/or

infrastructure. It is very important to increase local support, co-operation, and benefit.

Abernethy, Jinapala and Makin (2001) explained aspects to be considered when gathering the

opinion of people are: technique/methodology, preparation of questionnaires, and analysis of

findings. Reported works on opinion surveys generally used a quantitative design with a

questionnaire method. It is widely uses since it is an easy, quick and economical method; and

reliable and capable of analysing large sample size subsets containing variations of possible

determinant factors such as age, gender, or income. In designing the questionnaire, the

following should be considered carefully:

1. Asshort as possible: based on a brief interview via 10 to 15 questions/statements,

2. Should be in written/spoken in the local language,

3. Consider the respondents might have low education level.

In general, the users’ perceptions that need to be taken into account are:

1. Service delivery (operational): adequacy/sufficiency, reliability/predictability,

tractability/convenience/flexibility, equity;

Asset/infrastructure condition (maintenance): railway, station, train

Economic aspect: fare

Environmental aspect: air quality and green corridors

Management aspect: effectiveness and efficiency of the services

okrwn

2.2. Travel Fare
Travel fare is the most important aspect in choosing a mode of transportation. If the fare to
be paid is considered too expensive, people tend to choose cheaper alternatives. However,
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when there is no choice, they are forced to use this mode of transportation. Basically, fare are

determined based on the following aspects: users, operator and regulator (government). In

determining train service fee, it is needed to compare the ability to pay (ATP) and the
willingness to pay (WTP) of train users to pay a sum of money for services provided. The
value of ATP and WTP also affect the frequency of using the facility.

When the fare are determined based on ATP and WTP, user aspect is the subject who

determine the amount of fare applied. The fare applied follows the following principles:

1. The fare applied cannot exceed the ATP of target communities. When the fare applied is
higher than ATP, government intervention in the form of subsidy (direct or cross-
subsidy) or other government supports are needed to obtain a fare that equal to ATP.

2. Since the WTP is the function of level of service of public transportation, the opportunity
to increase fare still exists by increasing performance of service.

3. In case that fare applied is far below the ATP and WTP, there is flexibility in the
calculation or application of the new fare.

Basically, ATP is transportation budget to travel intensity ratio. It measure the ability of

public to pay the service provided based on ideal income. There are two type of ATP that are

general ATP and ATP based on occupation, however both can be calculated using household
budget method. ATP is influenced by income, travel frequency, estimation on daily
transportation cost, and other costs.

WTP can be defined as the average amount of money that passengers willing to incur as a

payment for service received. It is affected by several factors such as: quantity and quality of

service, purpose of utilization and users’ income. One method to analyse WTP for train
services 1s based on users’ perception on fare and service of the public transport such as:
expected rates, service priority expected, and willingness to pay more for improved safety.

2.3. The Triple Bottom Line Sustainability

Sakthivadivel et al. (1999) stated that performance assessment is an integral part of
performance-oriented management. It can be used to measure the general health of a system,
the impact of interventions and to diagnose the constraint threats and institutional strengths.
The most popular type of performance assessment is a measurement on sustainability
performance. The triple bottom line (TBL) sustainability performance is a concept proposed
by John Elkington in 1995. The TBL is an expanded spectrum of values and criteria for
measuring organisational (and societal) success that takes into account ecological and social
performance in addition to financial performance. Because of its goal of sustainability, the
TBL is famously described as ‘people, planet, and profit’.

To measure sustainability in a complex system, a structured approach is appropriate to
identify the main issues of concern for stakeholders, or the objectives relating to
sustainability, and it then should address these objectives using selected indicators and
performance measures. Sustainability citeria and incators for transportation infrastructure
from various research from 2000-2013 are summarized in Table 1. From these research the
framework indicators of sustainable infrastructure development for this study were
developed. The study employed three sustainability criteria and two facilitating criteria that
can be further break down into 40 indicators.



Table 1. Sustainability Citeria and Indicators for Transportation Infrastructure
from Previous Research

Sustainability Citeria and Indicators Author Facilitating Citeria and Indicators Author
Social Criteria (People): 1|2]3]|4]5 Technology Criteria 1]12]|3]|4]|5
1. |Public safety (including traffic accidents level) X | X | X | X| 1. |[Capacity of infrastructure (supply) X | - - - [ X
2. |Public security (traffic disruption level) X [ X | X | X | 2 |Quality of infrastructure - |- -l - X
3. |Public health X | X ]| X X | 3. |Technology and design of infrastructure - - [ X
4 Public welfgre (including savings fromother x| 4 |Levels of service (performance) x| x| x|-1|x
transportation mode)
5. |Equity / fairness X X 5. |Integration of infrastructure (transportationmode) | - | - | - | - | X
6 [Facilities for the disabled and elderly - [ XX [X]X Ability to cope with population / private vehicle /
7 |Access to public services X | -1]-|X]X] 6 [road network growth and diversification of - XX -[X
8. |Social interaction and social access -] - transportation mode
9. [Tradition/cultural protection X | - - Facilities for pedestrians and non-motorcycle X X
Behaviour of community as user (as an effect of vehicle / bike
10 . . X | X X
education & skill rate)
Environmental Criteria (Planet): 112|3|4]5 Gowernance Criteria: 112]|13]4]65
1. |Airpollution (ambient air quality) X X 1. [Regulation and institution X
2. Land pol!utlon (including waste) & land X | X | X | 2. |Cooperation with other institutions - - - - X
degradation (e.g. permanent puddle and flood)
3. |Noise pollution - | X | X[ X | X]| 3 |[BudgetforR&D X[X|X]-]X
4. |Water resources / ground water pollution X| X|X]|-|X 4 Conformity with the spatial planning & land use x | x X
5 Use of energy (fuel consumption and efficiency of x| x| x!x " |control
" |movement / mobility) 5. [Quality of human resources X X
6 Use of renewable energy / efficiency of natural x| - x| x 6 |Community / users participation x| x| x| x
resources
Disruption to landscape / conversion rate of land .
7 p p X X]-]X[X 7 [Law enforcement/ sanctions / control/ callcenter | X | - [ X [ - | X
(land use)
9 Green area and ecological network (hubs, nodes, X
" [corridors)
10 |Protection of wildlife / habitat / biodiversity X | X| X -
Economic Criteria (Profit): 112|3|4]5
1. |Cost of infrastructure (capital & MOM) X | X| X | X|[X
2 Revenue fromtrip / service / users fee (willingness x| x| x!lx]|x
to pay)
3 Local government revenue (savings on O&M on X
" |other transportation mode, revenue per capita)
r
Locals & regional economic opportunities (creation
4. |of jobs, absorption of labor) and effect on Gross - X |- - | X
Regional Domestic Product
Supporting growth center / investment
5. . o . X | X - - | X
development (business, education, industrial, etc.)
6 |Increase land value X

Note: 1 (Sahely, et al.,2005); 2 (Litman and Burwell, 2006); 3 (Tamin, 2007); 4 (Haghenas dan Vaziri, 2012), 5
(Kusbimanto, 2013)

I11. RESULTS AND DISCUSSION

Opinion surveys conducted for this study consist of three different surveys that were two
users’ opinion survey and one key stakeholders’ opinion survey. As a result, each survey
required different respondents and methodologies; however, the stages were typical that are:
defining the population of concern, specifying sampling frame, specifying sampling method,
developing questionnaires, conducting field surveys, analysing and interpreting data.

3.1. Users’ opinion survey

1. Measuring interest on train service to airport

Passengers’ opinion survey was carried out through questionnaires to gather information
about passengers’ interest on choosing airport train service, and origin and destination of
passengers. The survey method utilized Random Sampling and the number of respondents
was calculated based on Slovin equation as follow: n= N/ (1 + N €?). Where: n = minimum



number of samples, N = number of passengers per day, and e = prediction on passengers’
increase.

Based on the data, the average number of passengers per day in 2016 was 2,448. It was
predicted that the rate of passengers’ increase of 5% per year applied following the rate of
Sukarno — Hatta Airport. As a result of the equation above, the minimum number of samples
needed is 345 per day.

Opinion survey on airport passengers’ interest in using train service to access airport was
conducted on Thursday, Friday and Saturday in the month of September 2016 against 450
respondents. From 441 valid respondents, 61% of respondents comes from Bandar Lampung
and 74% said interested to choose train service.

Based on the number of passengers in the Year 1998 to 2015, a polynomial regression graphs
was drawn to predict the number of passengers in 10 and 20 years (Year 2026 and 2036).
Based on the graph, it can be predicted that in the Year 2026: the number of passenger from
Bandar Lampung would be 378 passengers and 280 of them would prefer to use train to
transport from Bandar Lampung. The number is becoming more striking in the Year 2066.
The number of passengers from Bandar Lampung would become 1,704 per day and 1,200 of
them would choose train to transport to the airport.

2. Measuring the Ability to Pay (ATP) and the Willingness to Pay (WTP)
The questionnaires survey utilized a Dynamic Method in which the respondent was chosen
based on incidental sampling (anytime and anywhere) as long as they fulfil the requirements
as a sample of a population (Amirin, 2011). Respondents were passengers of three different
type of transportation mode that exist in the airport at the moment that were: bus, private car
and taxi. The number of respondent was 350 passengers that consist of 151 private cars, 148
taxi, and 51 taxi. The responds gathered from the survey was analysed using multiple
regression with SPSS. With 95% of confidence level, the value of R2 for formula obtained
was 0.72. The questionnaires were designed in four sections as follow:
a. Characteristics of passengers:
It consists of 12 questions that addressed to find out the characteristics of airport
passengers at Radin Inten Il Airport as follow: age, gender, education, frequency to
airport, means of transport most frequently used, alternatives of transport that can be
selected, time travel to airport, travel origin, travel destination, purpose of travel, number
of dependents, and the one-time cost travel to airport.
From about 350 respondents, 56% of travel purpose was for work, 23% for social
activities, 13% for business, and the rest was for others such as holiday and family
matters. In addition to that, 51% of respondents who work were private employees,
education level of passengers was dominated by under graduate level by 71%, and family
income for taxi and bus passengers were 1 to 3 million Rupiahs per month while for
private car passengers were 3 to 5 million Rupiahs per month.
Since the majority of passengers’ purposes is for work, they choose air transportation
because its punctuality. Since most of the passengers’ purpose is for work, the frequency
of passengers to airport 59% travel twice a month, 32% travel 4 times a month, and 9%
travels more than 4 times a month. Only a very small fraction of the passengers are one
time travellers.
b. Ability to pay (ATP)
There were four questions asked to measure the ATP for train service in this study:
average income per month, percent of income allocated for transportation per month,
percent of income allocated for transportation to airport per month and frequency to
airport per month. Hence, respondents’ ATP can be calculated.



Based on the calculation, the minimum ATP of respondents was USS 0.75 and maximum
was USS 3.75 with an average of USS 2.6. The most ATP was in the range of < USS 1.5
(25%), then followed by USS 2.25 - 3 (16.67%), > USS 3 (16.67%) and USS 1.5 — 2.25
(15%). If the airport train fare are in the range of USS 0.75 — 2.25, the ATP of
respondents are 60%. However, if the fare is increased to USS 2.25 — 3.75 the ATP of

respondents decrease to 40%.

Willingness to pay (WTP)

The questions asked for this study consist of for questions as follow: appropriate airport

train fare, highest priority of airport train service, willingness to pay more for improved

safety, and added costs for the program. Hence, the respondents’ WTP can be
calculated.

Based on the calculation, minimum WTP of respondents was USS 0.75 and maximum

was USS 4.5 with an average of USS 2.1. The most WTP of respondents was in the

range of USS 1.5 — 1.9 (26.67%), then followed by USS 0.75 — 1.5 (20%) and USS 1.9 —

2.25 (20%). |If the airport train fare are set in the range of USS 1.5 — 2.25, the WTP of

respondents are 78,33%. However, if the fare is increased to USS 2.25 — 3 the WTP of

respondents decrease to 50%.

The study results show that the average ATP was higher than the average WTP. This

means that the respondents' ability to pay is greater than the desire to pay for the

services. This condition is caused by:

e Low utility of public services often caused by users with relatively high income not
willing to utilize it because the service are below their expectation. In this case, users
are called choice riders since they have a choice on transportation modes. They tend
to utilize transportation modes with a better service or using their own car even with a
higher cost.

e Respondents’ perception on airport train are is still influenced by the assumption that
all public transportation have similar level of service, as a result they expected the fare
would be similar.

Respondents’ expectation

The questionnaire was designed to assess respondents expectations on service provided.

The results can be he results can be used to determine the priority of service.

From about 350 respondents, 35% of taxi passengers and 37% of private car passengers

were not willing to switch modes of transport to bus. On the other hand, the respondents

were willing to switch from previous transportation to train because they expect the train
will have shorter travel time/avoid congestion (49.3%), much cheaper (17.6%) and

comfortable (10.3%).

Based on the survey on priority of services, respondents prioritize punctuality of service

was 51%, comfort of service was 20%, convenience in obtaining service was 17% and

others (responsibility, completeness, politeness and friendliness in providing services and
other supporting attributes). In addition to this, 80% of respondents are willing to pay
more than the original rate to increase safety.

3.2. Measuring sustainability of proposed railway — airport link

Opinion survey also carried out to gather key stakeholders preferences on the planning
(physical and managerial interventions) to assess the sustainability of the planning.
Stakeholders’ opinion survey was carried out based on Purposive Sampling Technique.
The sampling units or respondents in a purposive sampling method are selected based on
certain consideration, characteristics or criteria. For this research, the selection of experts to
serve as respondents were based the assumptions that someone was: (1) having sufficient
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experience for the research field; (2) having position, reputation and credibility as
stakeholders; and willing to be a respondent and can be met for an interview. The key
stakeholders consisted of representatives from South Sumatra Region Railway Engineering
Institution, Lampung Railway Development Office, Regional Division IV Tanjung Karang —
Indonesia Railway Authority, the Province of Lampung Local Transport Authority, Radin
Inten Il Airport Office, Radin Inten Il Railway Station Development Team, the Province of
Lampung Local Planning Office, the Province of Lampung Office - National Road Planning
and Supervision, the Province of Lampung Road Authority - the Department of Public Work,
the Directorate General of Airport Transportation, the consultant companies of Radin Inten 11
Airport Development Planning (PT. Aria Graha and PT. Muara Consult) and the University

of Lampung.
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As mentioned before that there some problems exist in developing a mass rapid
transportation system from Tanjung Karang CBD to the airport via railway. The proposed
alternatives of physical and managerial improvements to enable this link operated are shown
on the Table 2. These proposed interventions then were tested against three key
sustainability issues i.e., the goals to be achieved in implementing the alternatives. The three
key sustainability issues were: technical and economic; social, institutional and legal issue;
and environmental, public health and safety. These key issues were then developed further
into several criteria of sustainability/viability that determined whether the goals were
achievable. The key sustainability issue and its criteria were framed based on previous
researches as summarized in Table 1.

Each criteria of the three key sustainability issues was measured through examining
statements in which a score was imposed based on the ability to satisfy the statements. The
scores were 1 for low, 2 for moderate and 3 for high. Weights were also allocated to each
criteria based on the rank of the options obtained from the key stakeholders opinion survey
analysis using the Pairwise Comparison Matrix and Analysis. The higher the value obtained
by an action, the more viable. Further discussion on the TBL sustainability viability
assessment of proposed intervention priorities is presented in the Table 2. From the table, it
can be seen key stakeholders preferences were: constructing a double track, diversifying
business by opening airport link service and constructing a new airport train station.

IV. CONCLUSIONS AND SUGGESTIONS

Based on the analysis on potential airport train users’ responds, airport train station authority

must provide transportation services with satisfactory level of service and appropriate fare,

so the potential users are willing to utilize airport train services. In addition to these, to

realize the plan to link railway and airport, there are physical and managerial alternatives that

has to be taken by Indonesia Railway Authority. The following are conclusions and

suggestions resulting from the study:

1. Fare
Appropriate fare (basic fare) for airport train service from Tanjung Karang Station to
Branti Airport Station based on the study was about USS 2.6.

2. Travel Time with Express Train and Special Track
Average travel time for train services in Indonesia is 60 km/hour. With travel distance of
24.5 km (Tanjung Karang to Branti Airport Station), it is expected that the airport train
travel time would be 30 minutes without stopping (express train). Since the travel time
of private car for the same origin and destination is about one hour in normal condition,
it is expected to attract users since it provides punctuality for passengers. Even with
stopping at two places will not affect the travel time too much since it only needs to stop
for 5 minutes each. This will greatly increase users’ access to airport train. In addition
to this, providing a special track for airport train also become an alternative to guarantee
no delays.

3. Travel Schedule (Frequency and Punctuality)
Frequent and punctuality of departure as well as train schedule according to flight
schedule will greatly affect the interest of airport users. It provides convenience and
comfort to choose the time to go without fear of missing the train or the flight as well as
reducing waiting time at station and airport.

4. Supporting Facilities for Comfort
Since it is a short distance travel, facilities such as toilet and free wifi are not crucial.
However, air conditioner will greatly enhance travel comfort. In addition to this, some
rules also needed to be enforced to maintain the cleanliness, health and comfort of



passengers. Smoking, eating (bottled water is permitted) and littering in the train are
prohibited. Since it is a short distance train, there will be no restriction for the number of
passengers and there is possibility of standing passengers.

5. Safety and Security (Access In and Off Station)
Rules regarding only people with ticket may enter the station must be upheld. In
addition to this, security officers have always ready at the entrance and exit of the
station. This will also remove hawkers from the station so that the station safer, cleaner
and more comfortable. It is needed to consider to provide automated ticketing and
automated entrance and exit gate.

6. Additional Services
City check-in enables airport passengers to check-in their flight and baggage at Tanjung
Karang Station and arrive at the airport 30 minutes before departure time. This will also
reduce queues and waiting time at the airport. This service is very helpful for visitors, so
they have extra time to stroll, shop or do other activities without carrying heavy luggage.

7. Priority of intervention alternatives
In order the railway - airport link plan can be realized, several physical and managerial
intervention alternative needs to be taken. Several phases are needed and the first three
priorities are: constructing a double track, diversifying business by opening airport link
service and constructing a new airport train station.
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