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Theme of 19th ANQ Congress 2021

Relentless Pursuit of Quality in a VUCA World
VUCA stands for...

Volatile
Volatility refers to the speed
of change in an industry,
market or the world in
general. It is associated
with fluctuations in demand,
turbulence and short time to
markets and it is well-documented in the literature on
industry dynamism.
The more volatile the world
is, the more and faster
things change.

Uncertain
Uncertainty refers to the
extent to which we can
confidently predict the future.
Part of uncertainty is
perceived and associated
with people’s inability to
understand what is going on.
Truly uncertain environments
are those that don’t allow
any prediction, also not on a
statistical basis. The more
uncertain the world is, the
harder it is to predict.

Complex
Complexity refers to the
number of factors that we
need to take into account,
their variety and the
relationships between them.
Under high complexity, it is
impossible to fully analyze
the environment and come to
rational conclusions. The
more complex the world is,
the harder it is to analyze.

Ambiguous
Ambiguity refers to a lack of
clarity about how to interpret
something. A situation is
ambiguous, for example,
when information is
incomplete, contradicting or
too inaccurate to draw clear
conclusions. More generally
it refers to vagueness in
ideas and terminology. The
more ambiguous the world
is, the harder it is to interpret.

Description of Logo
Symbolising the passion and burning desires of our quality
professionals
Symbolising the embodied qualities of creativity and
innovation of our quality professionals to continuously
evolve and improve
Symbolising the prestige status of being a quality
professional as it is a noble and highly qualified profession
Curvature of the logo – Reflects the uncertain times that we
are in, and the need for all quality professionals to be agile
and adaptable in this continuous changing climate.

Symbolising calmness and strength, as well as
high-spiritedness of our quality professionals in conducting
their duties with integrity and honesty
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ANQ Chairman’s Welcome Message

Kindly let me express my sincere gratitude to all the participants for
taking your precious time to share valuable knowledge in the 2021 ANQ
Congress. I also wish to heartily congratulate the IKA medal recipient
and the recipients of ANQ best practice awards such as AREQP, ASA,
and best papers. With your great passion and contributions in the area
of quality and excellence, it has been feasible for Asian countries to
lead the quality initiatives over the world.

Professor Wan
Seon Shin

Chairman ANQ (Asia
Network for Quality)

During the past 19 years we have striven to develop and share valuable
ﬁeld practices and new research ideas and methodologies to resolve
unmet challenges in the era of technology convergence. In the process
we have elevated the status of ANQ as one of three major quality
societies in the world. I believe that this has been possible only through
the continuous leadership and participation of those in attendance this
congress, as well as support from the quality organizations of ANQ
national/regional members, and I extend my gratitude to all.
Now confronting with the true crisis of COVID 19 and radical technology innovation, the future of quality depends on how we collaborate one
another. This on-line congress, with the theme of "Relentless Pursuit
of Quality in a VUCA World", will provide a unique opportunity to share
creative and diverse concepts for active collaboration
I will dedicate my own efforts to the future progress of ANQ for the
beneﬁt of both academicians and industrial practitioners in quality. I
also ask you all to continue to provide us with your proactive partnership. My heartiest appreciation to SQI’s outstanding preparations for
this congress. I wish you all the best of health and happiness.

Wan Seon Shin, PhD
Chairman, ANQ (Asian Network for Quality)
Professor at SungKyunKwan University, Korea
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Welcome Message to ANQ Congress
2021 Singapore

While welcoming delegates to ANQ Congress 2021 I would like to share
some important information about the ‘Evolution of ANQ’ for those who
may not be familiar with ANQ’s history.

Dr. Noriaki KANO

Honorary Chairperson, ANQ

Asian Quality Symposium (AQS) was established in 1987 by the joint
effort of CSQ and KSQM. In 1991 JSQC joined AQS. At the AQS steering
committee meeting hosted by JSQC on July 27, 2002, CAQ formally
joined AQS. At the same time the four members of AQS decided to
enlarge the grouping to give it pan Asia character. In spite of very short
notice, the three quality organizations from HKSQ, ISQ and SQAT joined
the meeting. The Group unanimously issued “Tokyo Appeal 2002” to
expand AQS towards establishing Asian Network for Quality (ANQ)
While welcoming delegates to ANQ Congress 2021 I would like to share
some important information about the ‘Evolution of ANQ’ for those who
may not be familiar with ANQ’s history.
Asian Quality Symposium (AQS) was established in 1987 by the joint
effort of CSQ and KSQM. In 1991 JSQC joined AQS. At the AQS steering
committee meeting hosted by JSQC on July 27, 2002, CAQ formally
joined AQS. At the same time the four members of AQS decided to
enlarge the grouping to give it pan Asia character. In spite of very short
notice, the three quality organizations from HKSQ, ISQ and SQAT joined
the meeting. The Group unanimously issued “Tokyo Appeal 2002” to
expand AQS towards establishing Asian Network for Quality (ANQ)
At the annual meeting of AQS on 17 November 2002 in Tokyo three
more Asian quality organizations viz. IQMA, ISQM and VQAH in
addition to HKSQ, ISQ and SQAT, were invited to discuss the joint
proposal from the above four founding organizations CAQ, CSQ, JSQC
and KSQM to expand AQS into the Asian Network for Quality (ANQ).
The representatives of all the above 10 organizations signed “ANQ
Statement 2002”, titled “Quality for Prosperity and Integration” thereby
formally establishing Asian Network for Quality (ANQ). Since then, SQI,
BSTQM, DGQ, QPSP, ROQ, NQPCN, KOQIM, SLAAQP, and PSQ have
joined ANQ, taking its strength to 19 organizations.
SQI the organizer of the ANQ Congress 2021 in Singapore have deﬁned
the congress theme as “Relentless pursuit of Quality in a VUCA world”
where VUCA stands for Volatility, Uncertainty, Complexity, Ambiguity.
I think the words such as “relentless” and “VUCA” are extremely appropriate and timely keywords today.
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Covid-19 is a good example representing VUCA and response of KSQM
in 2020 and SQI in 2021 by holding ANQ Congress virtually seems an
appropriate action that is in alignment with ‘Flexibility and Adaptability’
one of the core values of the ANQ.
I compliment SQI our host for making these arrangements and look
forward to welcoming you to the ANQ Congress 2021 online.
Remark:
All member organization names are written using today's acronym
notations. For the ofﬁcial names, please refer to the following
URL:
https://anforq.org/organization/member-organizations/index.php

Dr. Noriaki KANO
Honorary Chairperson, ANQ

6

Welcome Message from Organising Host,
Chairman, Singapore Quality Institute

On behalf of Asian Network for Quality and Singapore Quality institute,
it is my honour and pleasure to invite you to join us at the 19th ANQ
Congress 2021 to be held in Singapore on 20th and 21st October 2021.
Due to the uncertain COVID-19 situation, that has resulted in a very
unpredictable travel restriction for most countries and because of the
still unknown situation, we are offering on-line participation to the
event via Zoom Conferencing. Do take note that the time indicated on
the programme booklet is referring to the local time of Singapore.
The Main Theme of the Congress is:
“Relentless Pursuit of Quality in a VUCA World”
(VUCA stands for Volatile, Uncertain, Complex, Ambiguous)

Mr. Tan Gheng Een

Chairman of Singapore Quality
Institute

The increasingly fast-changing, uncertain, and complexed landscape
in which we operate, one with new challenges of technology, globalisation and changing workforce demographics, leaves more unknown
than ever before and moves at continued pace, changing the playing
ﬁeld altogether. It’s important that organisations today change, flex
and adapt to the challenges of the VUCA world to succeed, although
many businesses felt uncomfortable at the prospect of change.
The Congress aims to bring together leading academicians, quality
professionals, researchers and research scholars to share and
exchange their experiences and research results in all aspects of
Quality. Hence, participants are encouraged to take home the skills to
enable them and their teams to perform to the peak of their abilities, to
continue to push the boundaries in delivering better and higher quality
performance. Come join us and be among the winners in the quality
fraternity.
The congress would recognise and award organisations with Best
Practices and Service Excellence across Asia. The congress is also
awarding the best individuals for their remarkable contributions to the
ﬁeld of quality.
We look forward to seeing you at the ANQ Congress 2021 and wish you
all the best.
With Best Regards,

Tan Gheng Een
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Welcome Message from Organising
Committee Chairman, ANQ Congress 2021

Greetings from ANQ Congress 2021 Organising Committee Chairman.
We are living in unprecedent times. Never has the world being so
disrupted by an event that curtains our freedom of life and processes
at work. The current global pandemic situation demonstrated to us the
fragile eco-system that we are living in, and at the same time, how
adaptable and resilient human beings are to continue our ﬁght in this
VUCA world.
We will never work in the same way again and it is imperative that all
industries must change and adapt to the new norm at work. This will
eventually put the quality management processes into test and we
must continue to evolve during this disruptive period in order to stay
relevant, effective and efﬁcient.

Mr. Neo Wei Woon

Chairman Organising Committee, ANQ Congress 2021
Honorary Secretary, Singapore
Quality Institute

It is now ever more important to lift the standard of quality across all
industries as it continue its transformation, accelerated by the
pandemic. It takes courage to take on this uphill task in all of us and the
pursuit is righteous.
Collectively, we can come together as a team, to embrace the changes,
ride the waves and achieve higher quality success for Asia.
With Best Regards,

Mr. Neo Wei Woon
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Keynote Addres I
Biography
Ms Choy Sauw Kook is the Director-General for Quality and Excellence at
Enterprise Singapore.
Enterprise Singapore is the government agency championing enterprise
development. The agency works with committed companies to build capabilities, innovate and internationalise. It also supports the growth of Singapore as a hub for global trading and startups, and builds trust in Singapore’s products and services through quality and standards.

Ms. Choy Sauw Kook
Director-General
(Quality & Excellence) of
Enterprise Singapore

Sauw Kook leads various national initiatives that help build trust in Singapore products, services and organisations. These include the development
and promotion of internationally recognised standards and quality assurance infrastructure supporting a wide spectrum of key industries in Singapore In addition, she oversees ESG's regulatory function in ensuring
product safety and fair transactions through the Consumer Product Safety,
Weights and Measures Ofﬁce.
On the international front, Sauw Kook is currently the ISO Vice President
(Technical Management) for 2021 – 2022. She is also a member of the ISO
Nomination Review Committee. Sauw Kook started her career as a civil
engineer with an engineering consultancy ﬁrm in 1985. She joined the
Skills Development Fund under the then National Productivity Board in
1987. She then continued with the then Productivity and Standards Board
and subsequently SPRING Singapore, spearheading various roles across
policy, planning, capability development and ﬁnancing programmes for
SMEs, and in the recent few years focusing on Quality and Excellence.
She holds a MBA from the Nanyang Technological University and a Bachelor of Engineering from the National University of Singapore. Additionally,
she was awarded the National Day Public Administration Medal (Silver) as
well as the Miflora M Gatchalian Medal in 2011.

Title: Building quality and trust for enterprises,
products and services in a VUCA world
Abstract
Key trends of digitalisation, sustainability and resilience have impacted our
efforts to build quality and trust in enterprises, products and services.
Standards and conformance (S&C) play an integral role in helping enterprises to differentiate themselves through quality and capturing new
opportunities. Singapore is further enhancing its quality infrastructure to
address these trends, through active participation at international S&C fora
and building the testing, inspection and certiﬁcation sector to meet the
future needs of enterprises. Efforts to uplift enterprise capabilities, and
examples of published and upcoming standards and accreditation
programmes to address key trends will also be shared.
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Keynote Addres II
Biography
Noriaki Kano, PhD, is Professor Emeritus of Tokyo University of Science. He
was one of the four founders/ the ﬁrst Chairperson and is Honorary Chairperson of Asian Network for Quality (ANQ). His outstanding achievement
was his advocacy of attractive quality theory (Kano Model).

Dr. Noriaki KANO

Honorary Chairperson, ANQ

He has been nominated as Honorary Positions from 17 quality organizations including Japanese Society for Quality Control, International Academy for Quality, American Society for Quality, and Singapore Quality
Institute. In addition, Dr. Kano served even in industrial area including
Board Director of Komatsu and Corporate Auditor of Sekisui Chemical.
He authored over 300 publications. He has three eponymous awards
including Ishikawa-Kano Award established by ANQ. He was awarded 9
international awards including the 3 highest quality awards in each region
of Japan, America, and Europe such as Deming Prize for Individuals, 2009
Distinguished Service Medal and EOQ Presidential Georges Borel Award for
International Achievements. He obtained PhD from the University of Tokyo
under the supervision of Professor Kaoru Ishikawa.

Title: Quality for New Product Development towards the
Second Quarter of the 21st Century
Abstract
Quality for New Product Development towards the Second Quarter of the
21st Century. While we have been working on manufacturing quality in Asia
for many years, these efforts are bearing fruit, and many companies have
emerged to establish world leadership.
Towards the second quarter of the 21st century, not only we further
strengthen this manufacturing quality, but quality for new product development will also become a major challenge for us.
For this challenge, it is necessary to explore the customers’ latent requirements that will delight customers, plan a product that reflects these
requirements, and deploy them into the mechanism and speciﬁcations and
then design a product. Then, the product is manufactured and used in the
market, then its quality is evaluated, including claims, and the feedback
data is collected and analyzed.
In this presentation, I will discuss the following three methods to enhance
the quality for new product development in the above processes:
1. Product planning by creating attractive quality using Kano Model
2. Deploying customer requirements into product speciﬁcations by QFD
3. Analysis of data that leads to problems in new product development
using T-type matrix
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Keynote Addres III
Biography
Professor TN Goh holds a PhD from the University of Wisconsin-Madison and is a Registered Professional Engineer. A Founding Fellow of the
Academy of Engineering Singapore and Emeritus Professor of the
National University of Singapore, he is an Advisor of SQI (Singapore
Quality Institute).
With more than 45 years’ experience in teaching, research and consulting in Quality, he has published more than 400 papers in international
research journals and 6 specialized books.

Prof. Goh Thong Ngee
Emeritus Professor of the
National University of Singapore

He is Academician Emeritus and former member of Board of Trustees of
the IAQ (International Academy for Quality), recipient of Eugene Grant
Medal and William Hunter Award of ASQ (American Society for Quality),
the Harrington-Ishikawa Award of APQO (Asia-Paciﬁc Quality Organization), among numerous other international honours.

Title: Is there an antidote to VUCA?
Abstract
Quality practitioners today are no longer in positions to handle established methods of generation of products or services, to operate with
some accustomed infrastructure (such as labour and material supply,
water and power provision, or transportation and communication facilities), to deal with familiar communities, known customer requirements,
comfortable business practices, established political and social
environments, accustomed market conditions, stable technologies, and
so on.
Globalization, climate changes, political issues, technology breakthroughs, together with many sudden or unforeseen happenings are
what corporations and individuals alike must constantly face nowadays
and in the days to come. Instead of assuming a sense of despair in the
face of the resulting relentless volatility, uncertainty, complexity and
ambiguity, or what is called VUCA, it is possible to operate not just to
survive, but to grow with sustained competitiveness – if the appropriate
strategy and approach are taken.
In this talk, a framework in this light is brought up and explained, with
the suggestion that good quality practitioners are in fact well placed to
help overcome the challenges to be encountered in this changing world.
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Keynote Addres IV
Biography
Professor Tan has been working in reliability for 37 years. After 10 years
of working experiences in reliability in electronic industry, he joined
Nanyang Technological University (NTU), Singapore as faculty member
in 1996 till 2014. He was then invited to join Chang Gung University,
Taiwan and set up a research Center on Reliability Sciences and Technologies there and acts as Center Director. He is Professor in Electronic
Department of Chang Gung University, Honorary Chair Professor in Ming
Chi University of Technology, Taiwan, Adjunct Professor in the College of
Medicine, and Researcher in the Chang Gung Memorial Hospital, Linkou.

Prof. Tan Cher Ming

Professor, Director of Research
Center on Reliability Sciences
and Technologies

He has published 430+ International Journal and Conference papers,
giving 15+ keynote talks and 70+ invited talks in International Conferences, several tutorials in International Conferences and written 6 books
and 6 book chapters in the ﬁeld of reliability. He is an Editor of Scientiﬁc
Report, Nature Publishing Group, an Editor of IEEE Transaction on Materials and Devices Reliability, Series Editor of SpringerBrief in Reliability,
Editor of many other international Journals.
He is a Fellow of Institute of Engineers, Singapore, and Fellow of Singapore Quality Institute. He was the General Chair of ANQ Congress 2014.
He received Ishikawa-Kano Quality Award in 2014. He is currently in the
working group committee of IEEE reliability standards 1413 and IEEE
1624, and in the IEEE EDS Reliability Physics committee.
For more detail, please visit www.crest.cgu.edu.tw and
www.chermingtan.com

Title: Understanding and Prediction of failure/
degradation of complex system - A demonstration of
the power of reliability science
Abstract
In VUCA world, product failure is less tolerable to cope with the fast
change and we must be able to predict its performance with conﬁdence.
However, product is getting complex with so many parameters, including more variation in its operating environment. Consequently, reliability
assurance of products becomes challenges. In this talk, the limitations
of the current reliability practice will be outlined, and a paradigm shift in
reliability evaluation of products, namely a science-based reliability
approach is evolved to meet these new challenges which will be demonstrated in this talk. This leads to a new discipline called Reliability
Science and the degradation physics of products due to the complex
interaction of the various parameters can be computed so that their
reliability can be found BEFORE a product is fabricated.
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Keynote Addres V
Biography
Mike is an experienced Quality and Operations professional and has 40
years’ experience in business and consulting. After graduating Mike
began a career in operations & general management gaining experience in a number of UK & US-based multinational organisations.
During this period, Mike led the implementation of organisational
change, lean six sigma continuous improvement, and business
process improvement programmes.

Mr. Mike Turner

Head of Professions, Chartered
Quality Institute, UK

Laterly, he served as Managing Director of Oakland Group, a leading
Quality and Operations consulting service provider. During this time, he
oversaw a transformation of Oakland and initiated the introduction of
data & analytics capabilities to augment the consulting offers.
Mike is an acknowledged Quality and Operations Management professional, evidenced by long-term assignments in a range of large, global
manufacturing, service and public sector organisations. He is a regular
speaker on management issues, and an author of e-books, print books,
papers and articles. He has a ﬁrst degree in Engineering and a
post-graduate MBA. He is proud to be a Chartered Quality Professional
and has served on the Board of Trustees of the UK CQI. He is a founder
member of the Oakland Institute for Business Research and Education
and has won an award for his research work.

Title: Developing a working definition of Quality 4.0 –
Mike Turner, Head of Profession, The CQI
Abstract
The world is already experiencing a transformation in the way in which
business, society and governments operate. It is largely being driven
by digital transformation.
The principles, practices and tools of quality management have proven
to be of value over many years, and yet leading experts, quality professionals and other managerial-level people expect them to be signiﬁcantly challenged by this digital transformation.
The CQI decided to invest in a research programme to address important questions concerning the future of the professional in the digitally-enabled age, with the purpose of helping professionals to develop
the competencies necessary to thrive in this context.
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19th ANQ Congress 2021
Programme Overview
Singapore Local Time
18 October 2021

ANQ CEC Meeting

13.00 - 17.00 SGT

https://us02web.zoom.us/j/84606195513?pwd=QWQ1WVAyWHUxa004dGI5T0FrbVQ0QT09
Meeting ID: 846 0619 5513 | Passcode: 637773

19 October 2021

ANQ Board Meeting

13.00 - 17.00 SGT

https://us02web.zoom.us/j/84606195513?pwd=QWQ1WVAyWHUxa004dGI5T0FrbVQ0QT09
Meeting ID: 846 0619 5513 | Passcode: 637773

20 October 2021

19th ANQ Congress 2021 Day 1
Opening Ceremony

13.00 - 13.30 SGT

- Introductory Video of Singapore
- Welcome Message from Organising Host, SQI Chairman, Mr. G.E. Tan
- Welcome Message from Chairman, ANQ (Asia Network for Quality) Professor Wan Seon Shin
Main hall:
https://us02web.zoom.us/j/85112710757?pwd=Y2lqUS9VamdpR2dmWmFaRWVvaWx3Zz09
Meeting ID: 851 1271 0757 | Passcode: 939988

Keynote Address
13.30 - 15.00 SGT

Address 1 - Ms. Choy Sauw Kook, Director-General (Quality & Excellence) of Enterprise Singapore
Address 2 - Dr. Noriaki Kano, Honorary Chairperson, ANQ
Address 3 - Prof. Goh Thong Ngee, Emeritus Professor of the National University of Singapore
Total Time (60min) | Panel Discussion (30min)
Presentation of Token of Appreciation to Keynote Speakers by Chairman, ANQ (Asian Network
for Quality) – Professor Wan Seon Shin
Main hall:
https://us02web.zoom.us/j/85112710757?pwd=Y2lqUS9VamdpR2dmWmFaRWVvaWx3Zz09
Meeting ID: 851 1271 0757 | Passcode: 939988

Break

15.00 - 15.15 SGT

15

Parallel Session 1-12
15.15 - 17.00 SGT

Please refer to Parallel Session Day 1 and Day 2 sheet
https://anq2021.org/wp-content/uploads/2021/10/Parallel-Session-Day-1-and-2-10-Oct-21.pdf

Ishikawa – Kano Award (IKA)
: Presentation
Asian Service Award (ASA)
: Presentation
ANQ Recognition for Excellence for Quality Promotion (ARE-QP): Presentation
16.30 - 19.30 SGT
Room 13
https://us02web.zoom.us/j/87848740291?pwd=bmpLN1hnV1BrQXdEbTNXbE5BcklxQT09
Meeting ID: 878 4874 0291 | Passcode: 879765

21 October 2021

19th ANQ Congress 2021 Day 2
Parallel Session 13 - 24

13.00 - 15.00 SGT

Please refer to Parallel Session Day 1 and Day 2 sheet
https://anq2021.org/wp-content/uploads/2021/10/Parallel-Session-Day-1-and-2-10-Oct-21.pdf

Break

15.00 - 15.20 SGT

Singapore Quality Institute Golden Jubilee 50th Anniversary (Video)
15.20 - 15.30 SGT

Main Hall
https://us02web.zoom.us/j/85112710757?pwd=Y2lqUS9VamdpR2dmWmFaRWVvaWx3Zz09
Meeting ID: 851 1271 0757 | Passcode: 939988

Quality Trust Index (QTI) Presentation by Chairman, ANQ (Asian Network
for Quality) – Professor Wan Seon Shin
15.30 - 15.40 SGT

Main Hall
https://us02web.zoom.us/j/85112710757?pwd=Y2lqUS9VamdpR2dmWmFaRWVvaWx3Zz09
Meeting ID: 851 1271 0757 | Passcode: 939988

Keynote Address
15.40 - 16.40 SGT

Address 4 - Prof. Tan Cher Ming, Professor, Director of Research Center on Reliability Sciences & Technologies
Address 5 - Mr. Mike Turner, Head of Professions, Chartered Quality Institute, UK
Total Time (40min) | Panel Discussion (20min)
Presentation of Token of Appreciation to Keynote Speakers by Chairman, ANQ
(Asian Network for Quality) – Professor Wan Seon Shin
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Main Hall
https://us02web.zoom.us/j/85112710757?pwd=Y2lqUS9VamdpR2dmWmFaRWVvaWx3Zz09
Meeting ID: 851 1271 0757 | Passcode: 939988

Closing Ceremony
16.40 - 17.40 SGT

- Technical Papers Review Summary presented by Mr Johnson Tan Swan San, Technical Chair, 19th ANQ Congress 2021
- Presentation of Best Paper Award by Mr. Johnson Tan Swan San, Technical Chair, 19th ANQ Congress 2021
- ASA and ARE-QP Award Presentation by Chairman of ASA and ARE-QP, Mr. G.E. Tan
- Greetings from Sri Lanka Association for the Advancement of Quality and Productivity (SLAAQP), Sri Lanka
- Greetings from Philippine Society for Quality (PSQ)
- Message of Hope and Words of Encouragement from ANQ Country Representatives (Pre-recorded video clips)
- Closing Remarks from Organising Chair by Mr. Neo Wei Woon
- Welcome to ANQ Congress 2022 by CAQ

Main hall:
https://us02web.zoom.us/j/85112710757?pwd=Y2lqUS9VamdpR2dmWmFaRWVvaWx3Zz09
Meeting ID: 851 1271 0757 | Passcode: 939988

Parallel Session Day 1

PS - 01

Uncertainty, Change Management, Crisis Management
Chair: Dr. KS Chin，City University, Hong Kong / mekschin@cityu.edu.hk
https://us02web.zoom.us/j/85782991967?pwd=WnRwQ0crRUNVNldvbXRvYkYzcnlpdz09
Meeting ID: 857 8299 1967 | Passcode: 661478

PS - 02

Corporate Social Responsibility, Risk Management, Occupational Health & Safety
Chair: Mrs. Sarika V. Joshi, Smart Quality System Solutions, India / sarikavjoshi75@gmail.com
https://us02web.zoom.us/j/83699724469?pwd=NG9zS2FPaVc3ckhxOHdkMU4wYUdnUT09
Meeting ID: 836 9972 4469 | Passcode: 999462

PS - 03

Corporate Social Responsibility, Risk Management, Occupational Health & Safety
Chair: Ms. Fan Qing , China Association for Quality (CAQ), China / fanqing@caq.org.cn
https://us02web.zoom.us/j/81969450046?pwd=dlNaWDFwUXZsM2pjaW9IbkJ5ek1LQT09
Meeting ID: 819 6945 0046 | Passcode: 268840

PS - 04

Healthcare, Medical Devices
Chair: Dr. Puah Chum Mok , Biomax Green Pte Ltd, Singapore / cm.puah@biomaxgreen.com
https://us02web.zoom.us/j/82372294417?pwd=MmVPa3RWeFlXajgxRFVpVUx2ekNmUT09
Meeting ID: 823 7229 4417 | Passcode: 039837
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PS - 05

Customer Service
Chair: Dr.Nik Chong, Institute For Strategic Communication, Singapore /
nik@institute.sg
https://us02web.zoom.us/j/89181259134?pwd=b2cxeW94VFFiUy8xczI1TUVLQ05Edz09
Meeting ID: 891 8125 9134 | Passcode: 631514

PS - 06

Procurement, Supply Chain Management
Chair: Kajihara Chisato, Lecturer, Shzuoka University, Japan
https://us02web.zoom.us/j/83680386543?pwd=aEtHK1FqWWFYZ1hhMndYY2tNUm44dz09
Meeting ID: 836 8038 6543 | Passcode: 936208

PS - 07

Manufacturing, Reliability
Chair: Mr. J. Ravikant, SRF Limited, India / jravikant@srf.com
https://us02web.zoom.us/j/86509043861?pwd=SERyZnFTMXNsd2FsWXIzOXdybjFnUT09
Meeting ID: 865 0904 3861 | Passcode: 652435

PS - 08

Quality Management
Chair: Dr. Chen Huayi, Intertek Testing Services (S) Private Limited, Singapore /
Huayi.chen@intertek.com
https://us02web.zoom.us/j/82723676996?pwd=d0pBODZaK2xHb2d3anJoT2hsS1NIQT09
Meeting ID: 827 2367 6996 | Passcode: 589703

PS - 09

Procurement, Supply Chain Management
Chair: Ms. Lang Fei, China Association for Quality (CAQ), China / langfei@caq.org.cn
https://us02web.zoom.us/j/88115393417?pwd=SjN1SlJaRXFCbjJXeXh1SHc3NXZFUT09
Meeting ID: 881 1539 3417 | Passcode: 518307

PS - 10

Quality Management
Chair: Mr. Anil Sachdev, Indian Society for Quality, India / anil@tqmi.com
https://us02web.zoom.us/j/82347417102?pwd=UWQ2Qm5LSWE2TmZQZmpYdndYakQ3QT09
Meeting ID: 823 4741 7102 | Passcode: 415936

PS - 11

Quality Management
Chair: Professor, Kwang-Jae Kim, Pohang University of Science and Technology,
South Korea / kjk@postech.ac.kr
https://us02web.zoom.us/j/81403061086?pwd=ZWFwSlBHdTZjUnc3T3RnQjc1d09HUT09
Meeting ID: 814 0306 1086 | Passcode: 389771
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PS - 12

Quality Management
Chair: Mr. Jeremy Tein Keng Leong, Singapore Quality Institute (SQI), Singapore /
jerem-y@live.com
https://us02web.zoom.us/j/85720138751?pwd=ak9oOEhkVU1oZDkxMklibUs3M1RYUT09
Meeting ID: 857 2013 8751 | Passcode: 912820

Parallel Session Day 2

PS - 13

Healthcare, Hospitality, HR Management
Chair: Dr. Puah Chum Mok , Biomax Green Pte Ltd, Singapore /
cm.puah@biomaxgreen.com
https://us02web.zoom.us/j/85782991967?pwd=WnRwQ0crRUNVNldvbXRvYkYzcnlpdz09
Meeting ID: 857 8299 1967 | Passcode: 661478

PS - 14

AI, IoT, Environmental Management
Chair: Ms. Fan Qing , China Association for Quality (CAQ), China / fanqing@caq.org.cn
https://us02web.zoom.us/j/83699724469?pwd=NG9zS2FPaVc3ckhxOHdkMU4wYUdnUT09
Meeting ID: 836 9972 4469 | Passcode: 999462

PS - 15

AI, IoT, Environmental Management
Chair: Dr. S.P. Mandaogane, Tata Motors Limited, India /
mandaoganeshrihari@gmail.com
https://us02web.zoom.us/j/81969450046?pwd=dlNaWDFwUXZsM2pjaW9IbkJ5ek1LQT09
Meeting ID: 819 6945 0046 | Passcode: 268840

PS - 16

AI, IoT, Environmental Management
Chair: Dr Uwe H Kaufmann, Managing Director | Centre for Organizational Effectiveness
COE Pte Ltd , Singapore / uwe@coe-partners.com
https://us02web.zoom.us/j/82372294417?pwd=MmVPa3RWeFlXajgxRFVpVUx2ekNmUT09
Meeting ID: 823 7229 4417 | Passcode: 039837

PS - 17

AI, IoT, Environmental Management
Chair: Mr. Manohar Sethapalani, QBM (Business Excellence) Ceat Ltd, Mubai /
manojar.sethpalani@ceat.com
https://us02web.zoom.us/j/89181259134?pwd=b2cxeW94VFFiUy8xczI1TUVLQ05Edz09
Meeting ID: 891 8125 9134 | Passcode: 631514
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PS - 18

Manufacturing, Reliability
Chair: JIN Lu, Associate Professor, The University of Electro-Communications, Japan
https://us02web.zoom.us/j/83680386543?pwd=aEtHK1FqWWFYZ1hhMndYY2tNUm44dz09
Meeting ID: 836 8038 6543 | Passcode: 936208

PS - 19

Testing, Certification, Research
Chair: Dr. Nguyen Thi Hoang Lien, Vietnam Quality Association of Ho Chi Minh City,
Vietnam / liennguyenhoang@yahoo.com
https://us02web.zoom.us/j/86509043861?pwd=SERyZnFTMXNsd2FsWXIzOXdybjFnUT09
Meeting ID: 865 0904 3861 | Passcode: 652435

PS - 20

Research, General
Chair: SANO Masataka, Associate Professor, Takushoku University, Japan
https://us02web.zoom.us/j/82723676996?pwd=d0pBODZaK2xHb2d3anJoT2hsS1NIQT09
Meeting ID: 827 2367 6996 | Passcode: 589703

PS - 21

Research, General
Chair: Ms Fan Ziwen, China Association for Quality (CAQ), China / fanzw@caq.org.cn
https://us02web.zoom.us/j/88115393417?pwd=SjN1SlJaRXFCbjJXeXh1SHc3NXZFUT09
Meeting ID: 881 1539 3417 | Passcode: 518307

PS - 22

Quality Management
Chair: Dr. Devraj Chattara, Tata Business Excellence Grouo (TBExG), India /
dchatturaj@tata.com
https://us02web.zoom.us/j/82347417102?pwd=UWQ2Qm5LSWE2TmZQZmpYdndYakQ3QT09
Meeting ID: 823 4741 7102 | Passcode: 415936

PS - 23

Quality Management
Chair: Dr. Roy Rimington, Asia Management Services LLP, Singapore /
asiamanagementservices@gmail.com
https://us02web.zoom.us/j/81403061086?pwd=ZWFwSlBHdTZjUnc3T3RnQjc1d09HUT09
Meeting ID: 814 0306 1086 | Passcode: 389771

PS - 24

Quality Management
Chair: Dr. Ngo Van Nhon, Vietnam Quality Association of Ho Chi Minh City, Vietnam /
vqa.hcm@gmail.com
https://us02web.zoom.us/j/85720138751?pwd=ak9oOEhkVU1oZDkxMklibUs3M1RYUT09
Meeting ID: 857 2013 8751 | Passcode: 912820
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C02 - China

How To Build Brand-driven Operating
Strategy Under Uncertain Times
Wang Lin1*
1

China Association for Quality, Hua Yuan Qiao #6 Bai Sheng Cun, Haidian district, Beijing, China

Abstract
At present, the Covid-19 virus has brought lots of unprecedented uncertainty globally and the world order is
reconstructing. The market rule is changing since our digital technology is developing rapidly. Under this
circumstance, if an enterprise could lead industry trends for three years, ﬁve years and also plan several
decades even hundred years' long-term operations, then it will be a strong brand. Under the accelerating of
technology, how to focus on long-term value to build brand-driven operating strategy is the ﬁrst proposition of
all enterprises. During past ﬁve years, China Association for Quality has been studying brand building path and
experience of international benchmarking enterprises based on total brand management principle, and
observing brand goals, resource conditions as well as core competitiveness under certain competitive
environment, then came up with the Total Brand Management theory. It has been proved that this brand
management model, which was designed by centering on value chain, would have great impacts on raising
employees' brand awareness, enhancing brand planning and decision making, building brand management
system systematically as well as launching brand communication activities.

Keywords
Uncertain Times, Digital Economy, Brand-driven, Total Brand Management.
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Development And Application Of Intelligent
Early Warning System For Quality Risk Of
Vehicle Supply Chain
Huang Xun 1*, Yang Yanwen2, Wang Yinjie3, Yang Rui4, Li Shen5
SAIC-GM-Wuling Automobile Co., Ltd,18 Hexi Road, Liuzhou City, Guangxi Province
Email: yanwen.yang@sgmw.com.cn, Mobile: +86-13607723861

1,2,3,4,5

Abstract
In view of the pain points that vehicle industry generally relies on qualitative evaluation & assessment
management for quality risk, which lacks effective methods of quantitative evaluation & dynamic monitoring. So,
we have carried out research on supply chain quality risk management and control. Since operation process
quality risk of the enterprise of supply chain node has the characteristics of relevance, accumulating &
transitivity, we have formed a set of key technology of directional monitoring & accurate risk early warning that
integrates risk deﬁnition, collection, analysis, assessment & response, which includes quality risk early warning
index system, quality risk algorithm model & risk early warning rules. Also, Integrate and mine the internal and
external operation data of the whole process of supply chain production, sales and storage,we have founded
supply chain risk intelligent prediction model and developed vehicle supply chain quality risk intelligent warning
system. With the utilization of information technology, we have realized automatically intelligent monitoring of
data acquisition, analysis & calculation, evaluation & matching, early warning and response. Also, we have
broken through the limitations of the original traditional early warning technology, so as to realize supply chain
quality risk data quantitative analysis & trend prediction, to improve risk control ability of vehicle OEMs and parts
manufacturing industry, to reduce quality loss, and to provide quality risk control experience for vehicle industry.
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Warning System.
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Abstract
Objective: This paper discusses the current situation and existing problems of lean medical digital platform in
Guangdong Hospital of Traditional Chinese Medicine. Methods: Online and offline methods were used to
conduct online survey through questionnaire star from March 2 to April 30, 2020, and on-site survey from June
16 to 19. Results: A total of 169 questionnaires were collected and 150 were valid. The overall understanding
score of the platform is 3.63±0.86, and the understanding and using degree of lean improvement module are the
highest; the total experience score of the platform is 4.00±0.71, among which the experience of "function value"
is the best and that of "interaction effect" is the worst; the score of platform use intention is 4.56±0.60; the
platform satisfaction score is 8.26±1.49. Different hospital districts, positions and education levels of the
respondents have signiﬁcant impact on the platform use experience. The factors that affect the use of the
platform are busy time, frequency of resource update, operation process, platform publicity and etc. Conclusion:
Users' overall satisfaction and use experience of the current platform are relatively high, but the interactive
experience is relatively low; the factors that affect the experience of using the platform include hospital district,
post and education level.
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Abstract
Objective: Through the formation of DRGs-based inpatient medical service performance evaluation system and
its implementation path, we aimed to provide a new idea for hospital innovation performance management
mode. Methods: Based on the hospital practice, the management concept of PDCA was introduced and the
implementation plan was made. By using Delphi method, the performance evaluation index system between
regional hospitals and within hospital departments was constructed, and the multi-level medical service
performance evaluation of hospitals, departments, disciplines, diseases and physicians was carried out
respectively, which realized the comparison of the service performance of homogeneous cases among different
medical service providers. Results: The quality of the ﬁrst page of the hospital medical records has been
improved, the service capacity of the hospital has been strengthened, the operational efﬁciency has been
improved, and the social beneﬁt and the influence of the industry have been enhanced, which provides reference
for brother hospitals to promote the internal reform of hospital performance. Conclusion: The DRGs-based
inpatient medical service performance evaluation is more scientiﬁc, objective and reasonable. It is conducive to
promote clinical business ability, hospital medical quality and discipline construction. It facilitates the hospital
to practice the "three changes, three improvements" strategies, taking the conjunctive development path and
achieving high-quality development.
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Abstract
With the development of society, the manufacturing industry continues to accelerate the pace of transformation
and upgrading, and promote the development of intelligent and customized products. As a result, the
enterprise's production mode and management concept have also changed. It is very important for the
front-line team leader to manage the team comprehensively and efﬁciently and lay a solid foundation.
Through the investigation of the current situation of the front-line teams in modern intelligent manufacturing
enterprises, the positioning of the front-line teams and the pain points in the process of team management are
clariﬁed. Based on the results of the investigation, an innovative "excellent team building" model is proposed,
which is mainly carried out around the goal of building an excellent team in three levels, namely, four tools for
the basic work of the team, eight key evaluation indicators for the team, and Various management methods
used by teams in the operation process.
In the past two years, through the practice and exploration of the excellent team building model, the enterprise
not only comprehensively and detailed combed the methods for the front-line teams to carry out various work,
but also had a certain way to avoid the risk points in the process of the initial introduction of the excellent team
building model. At the same time, it also achieved some phased results, such as the continuous decline of staff
turnover, Continuous improvement of production efﬁciency, etc.
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Abstract
AI-powered visual quality inspection is considered an important technology for the fully automated industrial
production, using industrial vision equipment to capture images to identify any defects therefrom. In recent
years, AI technology represented by deep learning has been widely used in various industrial quality inspection
scenarios. AI-based visual quality inspection in industrial manufacturing uses deep learning technology
combined with relevant domain knowledge to address all issues with respect to visual quality inspection
throughout the manufacturing processes. With the development of artiﬁcial intelligence (AI) technology, the
research focus of AI-powered visual surface quality inspection based on industrial vision technologies has
shifted from the classical image processing and machine learning methods to deep learning methods. This
paper introduces technologies and methods for home appliances manufacturers to deliver fully automated
industrial production by adopting AI technologies to detect and identify any cosmetic defects of products.
Speciﬁcally, the solution applies deep learning algorithm to automatically extract feature information based on
numerous images training to detect any product anomalies and variations. AI-based visual inspection help
reduce the dependency on lighting, well-placement of products and conveyor speed, while ensuring higher
levels of quality control for both critical and non-critical features of products via sufﬁcient training on normal
and adversarial images of products.
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Abstract
Times are changing, and change means opportunity. Quality has the attribute of The Times. The standard of
quality is deﬁned by users. The Internet of Things, intelligence and user experience have been integrated into the
concept of high quality today. The factory actively explores and practices the user-centered mass
customization model. The whole process of the enterprise is connected with the user in real time to quickly
meet the needs of the user, and 100% products are delivered directly from the factory to the user. At the same
time, the smart washing machine is used as the touch point to build an Internet platform for clothing, providing
application scenarios for clothing life cycle management, and helping enterprises transform from product
brands in the industrial era to ecological brands in the Internet of Things era.
In the era of industrial Internet, high quality products need the support of high intelligent manufacturing
capability system. Haier washing machines adopt COSMOPLAT-IM, COSMOPLAT-WMS and APS and other
mainstream software systems to carry out machine-machine interconnection, man-machine interconnection
and information interconnection to achieve factory automation, unmanned and intelligent level upgrading, and
to realize the continuous participation of users in design, production, logistics and other links. The whole
process is transparent and visible. Mass customization centered on user experience to create and meet user's
needs for the best experience.
A typical manufacturing quality system is composed of six elements: man, machine, material, method,
environment and measurement. Product quality level is determined by these elements and their interaction
level. Haier washing machine adopts the method of industrial Internet to carry out innovative practice, focusing
on the whole process node, through the thinking and technology of industrial Internet, to realize the iterative
upgrade of the six traditional quality systems of man-machine material method ring measurement, and
continue to achieve the best user experience.
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Abstract
What is the quality system? It refers to an organic whole composed of organizations, responsibilities,
procedures, activities, capabilities and resources, and by which quality of product, procedure or service can
meet the speciﬁed requirements.
Around the quality objectives of enterprise, quality system for manufacture ﬁeld is a series of activities for
products meeting speciﬁed requirements.
Quality has characteristics of times. High quality products need the support of high-intellectualized system. In
times of information, it is particularly important to build digital quality system, and thus to iterate six traditional
quality systems (Man, machine, material, method, environment, and measurement) by the big data, thinking and
technology of IOT.
With exploration of digital system, we have deeper understanding of digital quality system.
1. Positive order
2. Repeatability
3. Integrity of digital quality system.
4. Boost to process standard upgrade
5. Stimulation to employees
6. Ensures the data value maximization
Considering above characteristics, the digital quality system in manufacturing industry should be carried out
according to certain rules, and follow the key functional processes of the main body. Accordingly, every function
can be realized, effectively utilized. Under the process of main body, integrity of the system can be achieved
through man, machine, material, method, environment, and measurement.
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Abstract
Consumer is the object of the industry serves. Finding out what consumer wants is the everlasting research
point and breakthrough point of every enterprise. The only way to gain a competitive edge in the long run is to
pay attention to what consumers want, and to drive customer satisfaction and loyalty through continuous
interaction -- through digital transformation, to reinvent our business model around consumer needs. As a
representative of China's traditional home appliance manufacturing industry, Haier's distinctive and innovative
digital transformation provides a model for the manufacturing industry to meet consumer demands. This paper
takes Haier's multi-level digital transformation mode as the research object to analyze the exploration and
practice of Chinese enterprises in digital transformation in the digital era.
Haier Group's digital transformation process: multi-level and multi-dimensional digital transformation;
Systematic service; New organization and management mode; Subversion and innovation of business model
and continuous upgrading and breakthrough. The focus of attention is as follows: ① Digitization is not simply
informatization, but a new dynamic digital business model by developing digital technology and supporting
capabilities; ② The digitization of service industry is not only to create a platform for users to get complaints,
but also to mine users' needs, so as to gradually upgrade the whole process service experience; ③ Digital gives
birth to a new organization management mode: eggs break from the outside is food, and from the inside is life.
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Abstract
With the rapid development of digital technology and industry 4.0，Intelligent manufacturing has become the
main direction of the development of the manufacturing industry, which aggravates the product
competitiveness between enterprises. However, how to ﬁnd a set of appropriate quality management
methodology to simulate user experience and ensure the functional realization in the manufacturing process is
the focus of enterprises.
Potential Failure Mode and Effects Analysis (PFMEA) is a set of scientiﬁc quality management methodology in
manufacturing industry, which has a powerful function to prevent process quality defects. Through the
establishment of scientiﬁc, accurate and effective design evaluation, the process engineer can complete the
design task in the process development stage on time, and ensure the product design scheme to achieve the
expected quality goal. This paper mainly summarizes the development path of PFMEA technology and the
practical activities in the intelligent manufacturing process, and constructs the evaluation index based on
product characteristics by studying the process content of the real assembly process. Optimize and adjust the
risks identiﬁed in the process development stage, improve the process manufacturing capability and the
detection ability of process quality, and realize a visual data management system.
Apply the above research to the actual production process, through a case to verify the effectiveness and
authenticity of PFMEA technology in the intelligent manufacturing industry, optimize the product manufacturing
development and design process, and build a continuous process optimization system based on PFMEA
technology for enterprises.
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Abstract
It is a way to comprehensively track the production of quality life cycle, analysis the root cause of data and
control the quality. In the background of intelligent manufacture with network, intellectualization, greening and
personalized customization as the core, the enterprises are more willing to end-to-end digital transformation.
In the era of big data, digital has become a valuable asset of enterprises, we can truly realize the digital whole
process ecosystem based on MBD design, technology, manufacturing, detection, test, simulation and service by
digital design, digital technology, digital simulation and digital quality. Following the ﬁrst intelligent
manufacturing maturity level 4 factory in China, it is the representative Shenyang refrigerator, who won the
selection of WEF World Economic Forum lighthouse factory in January 2020. Enterprises with successful digital
transformation have strong anti risk ability.
Take the epidemic as an example, they can also achieve the two goals that anti epidemic and stable production
who do not see each other even if workers and engineers are in the same workshop. The novel coronavirus
pneumonia maybe prompt more enterprises to accelerate the pace of digital transformation, so as to resist all
kinds of factors. Under the background of intelligent manufacturing, it is the quality subject of all enterprises in
industry 4.0 and the basic requirement of enterprise development that exploring and practicing the digital
quality management .
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Abstract
Under the background of undertaking the transformation of Haier group's digital system, in order to achieve
total quality management, in April 2016, the company optimized the organization,and established the quality
team of 1th and 2nd factories. During the establishment of the 3rd factory, it began to enter the comprehensive
quality management project and digital quality system upgrade.
Led by Quality Minister Feng Cheng, to form the company's quality management team. Mainly through software:
Model sorting, enterprise information management system, systematism control, quality ecosphere and other
aspects to improve productions.
The company outputs in hardware: Using cabinet glue technology, foaming under the vacuum conditions,
brushing silicon oil use automatic equipment, and so on,to promote digital quality management, and realized
the digital management of foaming, evacuation pumps and other key processes. All staff participate in quality
improvement and create a good quality atmosphere in company.
The results of Hefei refrigerator's practice: After the use of cabinet glue technology, the overflow of the cabinet
did not happen again;The evacuation pump was upgraded from ordinary evacuation pump to 8+12 Roots pump,
so,the evacuation capacity increased by 100%;The annual loss of Hefei refrigerator decreased by 67 million
yuan, and the current defective rate decreased by 50%.
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Abstract
The world in future is a world of quality. The saturated economy era is featured in the pursuit of high quality. To
achieve high quality, we must have a good quality assurance system and end-to-end quality philosophy
system. However, nowadays there are still many enterprises, which do not understand the quality management
system deeply. They only carry out simple "quality control" on the products that have been produced, but ignore
the quality prevention in advance, which makes the quality management personnel hustling for nothing. They
are needed urgently only while there is urgent quality issue to be solved. As a matter of fact, most of quality
problems exist in the production process of products, therefore we should establish a quality assurance system
to prevent in advance and change "ﬁre ﬁghting" into "ﬁre prevention". This essay mainly expounds the
exploration and practice of Haier in the AC quality assurance system, starting from pre-planning, process
control and quality improvement, to quality culture and zero-defect management; which has constructed a user
experience oriented quality closed-loop management mechanism. It subverted the traditional management
methods, realized the "continuous improvement" of the connected factory on the basis of "doing things right
once", and improved the product reputation at the same time, which is of great signiﬁcance to the internal
reference of Haier and the development of related manufacturing industry.
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Abstract
With the development of information technology and the popularization of smart devices, a new generation of
information technology systems have been integrated into our daily lives. The management of the enterprise
has ushered in a new stage-the era of intelligence.
For manufacturing enterprises, the improvement of product quality is a necessary condition for enterprises to
gain market recognition and respect, and it is also a decisive factor for enterprises to survive in competition.
Hefei Haier Washing Machine Co., Ltd has always been committed to the implementation of terminal veriﬁcation
of the intelligent total quality management method of interconnected factories, and through information
management and control methods, it can realize the whole process tracking from product launch to process
control to product offline, making it personalized, modular, and automated interconnection to ensure timely
information interconnection Interactive.
The manufacturing plant integrates information resources in a targeted manner, forming the entire
manufacturing system, quality system, and social feedback system into a timely interactive information
process network. Compared with the traditional enterprise quality control system, it has achieved system
integration, resource sharing, "Message to terminal, Zero distance for users", and achieved the goal of zero
product defects and the establishment of a quality ecosystem for all employees.
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Abstract
In 2014, Haier proposed the concept of the Ecosystem, and in 2019, Zhang Ruimin (Haier CEO) released Haier
Group’s sixth strategy "Eco-Brand Strategy". Haier always adhered to the concept that the enterprise of the
times must "connect users". The goal of Haier Ecosystem is to create value for users. With the in-depth practice
of the ecosystem model, the Ecosystem is playing an increasingly important role in the quality improvement and
user satisfaction improvement of micro and small businesses. Through the Ecosystem, stakeholders are
effectively linked together, so that each node takes the user satisfaction as the common goal, participates in the
innovation and improvement of the manufacturing process, transforms the user's needs into the improvement
goal, and removes the “heat insulation wall” between the nodes, so as to truly form an ecosystem with a
common goal. Relying on the operation of the internal Ecosystem model, enterprises can help themselves to
improve product quality and user satisfaction from ﬁve key dimensions including real-time data sharing,
product design changes, continuous process improvement, information system application, quality system
construction and operation.
This article focuses on the core concept of the Ecosystem model, combine the case of Dalian Haier Air
Conditioning Factory Ecosystem to improve user satisfaction, further interpret the important role of the
Ecosystem concept in the process of quality improvement, user satisfaction improvement, and realization of a
win-win situation for users and enterprises.
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Abstract
For a long time, many companies are continuously exploring and using advanced quality management
experiences and methods, such as the House Of Quality, Six Sigma management, PDCA cycle, etc., at the same
time, the quality managers of Haier Commercial Air Conditioner ,standing on the shoulders of giants, combine
these advanced experiences and methods to explore a unique management model of the city of reputation that
aimed at satisfying customers, We take "collaborate users and open industry" as the core and integrate the risk
management thinking in ISO9001:2015. It is no longer passive defence, but active prevention. We create the "
Good-looking, Easy-to-use, Durable " IOT commercial Air Conditioner, continuously improve user’s satisfaction
and provide users with the best experience.
Haier Commercial Air Conditioner has the highest growth rate in the industry for 8 consecutive years, Maglev
centrifugal unit market share has been occupied the ﬁrst in the world. Haier Commercial Air Conditioner has
established the ﬁrst 5G factory, becoming the ﬁrst batch of "Lighthouse Factory" in the world, setting a
benchmark for global intelligent manufacturing factory. Market research data shows that Haier got the highest
score in customer satisfaction and loyalty, more than 10 points ahead of the second place. Based on user
experience, Haier Commercial Air Conditioner take the initiative to explore and build user satisfaction model
named " the city of reputation ".

Keywords
The City of Reputation, Quality Management, Collaborate, Open

51

Speciﬁc Practice Of SQC In
Primary Education
Li Hong1*, Tang Kaichu2 and Shang Nuan3
CAQ Lecturer, Technical Department Director of State Grid Lianyungang Power Supply Company, No.1, Happiness Road,
Haizhou District, Lianyungang, Jiangsu, China, 222000
2
Quality Management Department Director of State Grid Jiangsu Electric Power Co. Ltd., Nanjing, Jiangsu, China, 211106
3
Antidote QC Group Leader of State Grid Lianyungang Power Supply Company, Lianyungang, Jiangsu, China, 222000
*Email : 1677963967@qq.com, Tel : +86-13815659268
1

Abstract
SQC groups aim to solve all kinds of problems in study and life by means of scientiﬁc QC methods relying on the
themes of learning, peace and environmental protection. And they are committed to cultivating students to
become the most productive and competitive citizens in the world and work together to solve global problems
under different cultural backgrounds.
In order to make the beneﬁts of SQC clear, ﬁrst of all, the speciﬁc practice of SQC in Cangwu Primary School of
Lianyungang are introduced. Then, the SQC activity guidelines and nine SQC activity procedures are focued on.
Especially in the cause analysis, "four strategies" are put forward. The "four strategies" are simpliﬁed from the
cause analysis method of QC which is internationally used.It has been proved by repeated practice that it is
more convenient for any beginners above the fourth grade of primary school to memorize and apply, which can
have a more immediate and positive impact on the study and life of group members.
The pilot experience is summarized and reﬁned in order to explore and build a quality management concept that
is not only in conformity with the current QC activity criteria, but also more easily accepted by the majority of
teachers, students, parents and other QC beginners, so as to help the further promotion of SQC in the country,
help students expand their ﬁeld of knowledge, carry out independent innovation, and create the atmosphere of
" learning with high quality" on campus.
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Abstract
Mixture design is a very useful method to solve the problem of material formulation. This paper introduces the
applications of this method, with the aid of Minitab statistical software, to determine the formulation of an
electrode coating solution in Chlor-Alkali industry. P-coating is a newly developed product. As multiple
response variables are involved in the product, it is difﬁcult to apply a traditional trial and error method to
formulate this product. P-coating has three response variables: electric potential, life time, and electrolysis
tolerance time in sulfuric acid. The raw materials of this product mainly include U, R, T and I. Mixture design
shows that U, R and T have signiﬁcant effects on the three response variables and the regression equation is
subsequently derived. In addition, contour plot is made to clearly show the relationship of the response
variables with various material ratios. Subsequently, response optimizer is used to identify an optimal material
ratio that meets the required performance of the product. Prediction range with 95% conﬁdence interval is
further listed for the optimal ratio. Finally, experiments are conducted according to this ratio to validate the
efﬁcacy of our method. The experimental results are within the prediction range, which demonstrates that the
model is effective.
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Abstract
Objective: To explore the application effect of quality control circle in improving the delivery rate of the ﬁrst
batch of ﬁnished infusion in PIVAS. Methods: according to the ten steps of quality control circle activities, after
the establishment of a group, the theme of the activities was selected, the reasons affecting the delivery rate of
the ﬁrst batch of ﬁnished infusion products on time were analyzed, and the action plan was formulated and
implemented. Results: three months later, the delivery rate of the ﬁrst batch of ﬁnished products of PIVAS on
time increased from 72.32% to 95.54% after the implementation, reaching the expected target value; At the same
time, the team members' spirit of cooperation, sense of responsibility, sense of achievement, problem-solving
ability, enthusiasm and quality control circle techniques were improved to varying degrees. Conclusion: the
application of quality control circle in PIVAS management can not only effectively improve the delivery rate of
the ﬁrst batch of ﬁnished infusion in the hospital, but also greatly improves the accuracy of medication time of
patients in the hospital. The satisfaction of clinical medical staff and patients are improved, which can be
popularized and applied.
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Abstract
Objective: to analyze the clinical effect of quality control club in improving the rate of implementing step
puncture of arteriovenous internal ﬁstula by blood puriﬁcation nurses. Methods: 224 patients performed with
internal ﬁstula puncture in our hospital from April 2019 to May 2019 were randomly selected and divided into
control group and experimental group (112 cases in each group). Speciﬁcally, traditional nursing program was
chose in the control group, and the quality control club was developed in the experimental group. Six
professional medical practitioners including doctor and nurse in the blood puriﬁcation department initiated the
quality control club to carry out the research of "improving the rate of implementation of step puncture of
arteriovenous internal ﬁstula in hemodialysis patients". By probing into the causes of puncture failure, the club
formulated effective countermeasures. Results: The rate of step puncture was 70.54% for the experimental
group, which was signiﬁcantly higher than that of the control group (28.57%), and the difference between the
two groups was statistically signiﬁcant (p < 0.05). Conclusion: QCC can not only improve the implementation
rate of step puncture of arteriovenous internal Fistula in hemodialysis patients but also enhance the sense of
responsibility of medical staff, gradually promote the quality of care and improve patient satisfaction.
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Abstract
Improve the efﬁciency of outpatient appointment and shorten the waiting time of outpatient. The innovative
QFD quality control circle was used to explore the outpatient demand, identify the charm and quality of
outpatient service, determine the key points, set the target value, formulate and implement the quality
improvement strategy according to the target value, including optimizing the information system, increasing the
self-service equipment, increasing the reservation service personnel, strengthening the personnel training, etc.
Compared with the ﬁrst quarter in the third quarter of 2020, the average appointment rate of outpatients
increased from 12.33% to 68.23%; The appointment rate of outpatient patients increased from 0.56% to 70.83%;
The average waiting time for outpatient patients decreased from 27.98 minutes to 25.43 minutes, among which
the average waiting time for appointment patients in the third quarter was 21.87 minutes. The average waiting
time for an MRI appointment was reduced from 8.4 days to 4.8 days.The application of QFD innovative quality
control circle can comb the out-patient treatment process from the needs, ﬁnd out the charm quality and
improvement objectives that are in line with the actual hospital, improve the out-patient appointment efﬁciency,
shorten the waiting time, so as to guarantee the patient safety and improve the patient experience.
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Abstract
Quality engineering technology refers to the whole technology that is needed to formulate policies, analyze and
plan product quality in order to implement and support the quality system that can fully meet customer
requirements at the lowest cost. It plays an important role in improving the quality management level of Chinese
manufacturing enterprises. However, in the practice of quality management in Chinese manufacturing
enterprises, there are still some prominent problems such as insufﬁcient knowledge, insufﬁcient practice, too
much concept, too little understanding, too much introduction, too little absorption, too much training, too little
practice and so on.
In order to deeply understand the application status of quality engineering technology in Chinese
manufacturing enterprises, this paper designed corresponding questionnaires for senior managers and
front-line employees to understand the extent and application effect of various quality engineering technologies
promoted by the investigated enterprises, as well as the situation and enthusiasm of employees in applying
various quality engineering technologies.Through the collection and analysis of ﬁrst-hand data, this paper will
preliminarily grasp the current application status and effect of quality engineering technology in Chinese
manufacturing enterprises, and provide reference and guidance for further improving enterprise performance
and quality management level.
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Abstract
Different from the conformity evaluation of ISO9001 quality management system and the maturity evaluation of
performance excellent mode, the maturity evaluation of quality management system is based on the current
quality management system of an organization. It does not need to set up a document system. It is convenient
for an organization to carry out, and can also effectively diagnose the quality management level of an
organization. The evaluation criteria use ISO9001:2015 standard requirements as the main content, and take
appropriate consideration of ISO9004: 2018 standard core requirements. Its evaluation method is to carry out
qualitative
and
quantitative
evaluation
through
the
four
evaluation
elements
of
"approch-deployment-results-learning (ADRL)" to help the organization systematically identify the advantages
and improvement opportunities of quality management work, and determine the overall maturity level of the
organization's quality management system. This paper introduces the background, evaluation model, criteria
and methods of quality management system maturity evaluation, and innovatively puts forward the "ADRL"
evaluation method, and also puts forward ﬁve levels of the overall maturity level of an organization -- "reaction
level, initial level, standard level, excellence level and benchmark level".This evaluation is helpful for
organization to make full use of its strengths and circumvent its weaknesses to carry out systematic quality
improvement movement, so as to realize the quality progression from compliance to good to excellence. At
present, the ﬁrst author of this paper is taking the lead to transform the research results into the group standard
of China Association for Quality.

Keywords
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Abstract
Recently, under the trend of market globalization, the home electronics is facing unprecedented competitive
pressure. With the continuous innovation of science and technology, the gap between the function and
performance of home electronics is getting smaller, and the focus of consumers' attention is gradually shifted
to the level of product quality and reliability. Therefore, the quality and reliability of products has become an
important factor to determine the competitiveness and brand effect of home electronics. In essence, the
competition of home electronics has become the competition of product quality and reliability level, and the
reliability accelerated test technology is a powerful means to solve product quality problems and improve
product quality and reliability level.
In the reliability accelerated test technology, the accuracy of test data is directly related to the test effect, so
ensuring the reliability of test data is a very important problem in the current household appliance industry.
Based on the practical application results, this paper discusses the application of reliability accelerated test
technology in home electronics:(1) The work flow of accelerated reliability test for home electronics is further
deﬁned; (2) The method of improving the reliability of test data by simulating load and automatic fault
monitoring technology is studied; (3) Through the application results of reliability accelerated test technology
in Haier refrigerator, the effective role of this technology in the quality assurance of home electronics is veriﬁed,
and this paper has certain reference signiﬁcance for home electronics to carry out reliability accelerated test.
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Abstract
Through the frontier technology application, the logical relationship between quality factor of the inside liner of
water heater and reliability of water leakage is analysed, and the great role of science and technology in design
and production is clariﬁed.
From the following three aspects were discussed: 1. Through statistical analysis of failure data such as leakage
location, leakage rate and duration of service of inside liner of water heater. the failure analysis methods, such
as macro analysis, chemical composition analysis, metallographic analysis and scanning electron microscope
were comprehensive used to determine the cause of inside liner of water heater; 2. The geometric modelling and
the process of ﬁnite element simulation analysis of inside liner of water heater is established. The UG,
HyperMesh, ANSYS and other modelling analysis software are used to carry out simulation analysis and
establish the geometric model of inside liner of water heater. Through the methods and tools of mesh
generation, stress calculation and result data extraction, the input parameters and result data extraction
methods of simulation analysis are obtained; 3. Taking 60-liter of the inside liner of water heater as the sample,
the effects of key design parameters, such as material properties, wall thickness and head convex hull on the
stress distribution of the liner were studied, so as to obtain the influence law of design parameters on the stress
distribution of the inside liner, and the design guide of the inside liner is obtained. Finally, the effective path of
8-year reliability of water heater liner welding is determined and applied to achieve to the best user experience.
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Abstract
At the moment, start-ups were a trend, and Taiwan's high rate of start-ups business, also bring new industries
such as venture capital. The amount of venture capital invested in Taiwan is increasing year by year, and the
industry is developing rapidly, and to improve the quality of services to the venture capital industry will bring
about industrial upgrading.
Taiwan had difﬁculties operating in all walks of life during the COVID-19 Pandemic, and the impact on start-ups
was particularly acute as economic activity declined and investment were delayed, also state policies were
delayed too.
In the meantime, there is an urgent need to re-examine new investment in service-enhanced research so that
investors and new businesses affected by the outbreak can have better opportunities to meet the new
challenges posed by the COVID-19 pandemic.
Various investment is also more strictly managed during the COVID-19 pandemic, and the cognitive gap
between investors and entrepreneurs is also one of the key factors in investment, so the quality-of-service
management in the investment industry can promote investors and entrepreneurs each understanding.
This study will focus on the quality of service of venture capital industry in Taiwan during the COVID-19
Pandemic, and use SERVQUAL, I-S model, Kano model, QFD to analysis to obtain the quality of service needs to
improve the quality elements.
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Abstract
Commercial businesses have beneﬁted immensely from application of Quality concepts, principles and strategies by
improving their performance, become competitive and attain market leadership. However, organizations from Social
sector serving the vulnerable segments of the society have not had the opportunity and/or required resources to apply
Quality & Excellence techniques to positively impact the lives of needy people and planet.
Paper will demonstrate successful deployment of quality strategies in organization, in the Middle East, committed to
providing alternative care to children without parents.
For improving the services and operations for Children in Alternate Care, following Quality techniques were applied:
a. Identifying Customer Needs and Expectations, Customer segmentation
b. Mapping Customer Journeys from Receiving the child and his/ her comprehensive development into adulthood and
inclusion in society
c. Developing and aligning Services in line with customer needs and expectations
d. Developing policies and processes to deliver desired services using PDCA methodology.
e. Adapting best practices from “Guidelines for the Alternative Care of Children” issued by United Nations
f. Integrating laws, regulations, organization mandate into services and management systems
g. Adoption of international standards like ISO:9001 (Quality), 31000 (Risk), EFQM
h. Digitalization of services to external and internal customers
Some of the outcomes and beneﬁts gained by the organization were:
1. Clear and detailed understanding of:
a. Needs & expectations of all segments of its customer
b. Child development stages - from Infancy to Independence – was well deﬁned in details (end to end customer journey maps)
c. What services are offered to which segment of customer and at what stage of their development
d. Mapping of Services to organization mandate ensuring it delivers what it was created for.
e. Mapping procedure to services
f. Clear accountability & responsibility among staff
g. Clear work flows and procedures
h. People development
2. Improvement in children’s development, safety, culture of customer service and performance
3. Digitization helped improve speed, ease, transparency and accountability
Paper will demonstrate effective and successful application of the Quality tools and techniques in noncommercial / Not
for Proﬁt organizations, inspire professionals to commit their knowledge, experience and passion for the good of the
society and planet, contribute to United Nations Sustainable Development Goals 2030 so that No One Is Left Behind.
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Abstract
Construction industry contributed 5.2% of Gross Domestic Product (“GDP”) of the HKSAR’s economy in 2016
that was 73% higher than 2006. The HKSAR Government estimated this sector employed 328,000 people in
2016 with target increase in number in 2018.
Effective project management is the cornerstone to successful construction project delivery. Managing
changes due to design, project, site constraints, statutory requirements or defective works etc. are essential in
cost, quality and programme controls. Conflicts among project stakeholders may become potential or actual
disputes. This paper aims to identify and evaluate the beneﬁts of using a spectrum of Alternative Dispute
Resolution (ADR) to enhance change management. It covers conflict resolution via negotiation skills in early
stage, mediation, statutory or contractual adjudication and ﬁnally arbitration to address various conflicts or
disputes due to project changes. The paper investigated the construction industry standards and statutory
framework, including HK Arbitration Ordinance, HK Mediation Ordinance, proposed Security of Payment
Legislation and project management mechanisms (e.g. PMBOK). Furthermore, it summarizes the ADR based
upon literature review. These beneﬁts are compared against open litigation in courts.
Survey questionnaires were sent to project stakeholders for empirical results. They are supplemented by
in-depth interviews to experienced practitioners and case studies. Research ﬁndings would be analyzed.
Conclusions on the beneﬁts are evaluated on how they enhance effective change management are highlighted.
Research limitations (e.g. additional cost of ADR) and practical recommendations to foster collaboration (e.g.,
Building Information Modelling (BIM) or New Engineering Construction (NEC) Contracts) will be discussed.

Keywords
Conflict Resolution, Change Management, Alternative Dispute Resolution, Arbitration/Mediation/Adjudication,
Continuous Improvement.

63

Preliminary Study on Gamiﬁcation of
Extension Innovation Method
Kim-Hung Lotto LAI1,2,3
Chairman, Hong Kong Society for Quality
Fellow, Institute of Extenics and Innovation Methods, GDUT
3
Adjunct Professor, ADSE Dept., CityU
Email: kimhlai@cityu.edu.hk
1
2

Abstract
The COVID-19 pandemic is a critical international health and economic issues and it changed people’s behavior,
including consumer behavior and priority, have been changed for controlling the spreading of coronavirus and
keeping people’s health. Therefore, innovation become critical success strategy for business sustainable
development in this period. Many quality professionals have extended their capability from quality to “Quality
Innovation”. We found that Extenics is a new discipline of China original developed innovation methodology and
it deﬁned as “a science which studies the possibility of extending things and rules and methods of developing
innovation with formalized patterns, and is used to resolve contradictory problems.” The founder Prof. Wen Cai
started his research on Extenics (originally called Matter-element Analysis) since 1976 and the ﬁrst paper
published in 1983. However, traditional workshop and classroom teaching mode were found to be less
attractive to young generation. Therefore, gamiﬁcation theory was employed to make this study funny and
more attractive. Gamiﬁcation is the use of game design elements, game thinking and game mechanics to
enhance non-game contexts. This paper aims to study using gamiﬁcation method to transfer the Extension
Innovation Method of METS (Model-Extension-Transformation-Selection) into a game-based training
approach such as board game so as to increase student’s engagement, higher motivation level, increase
interaction with the user and greater loyalty.
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Abstract
Construction industry has a vital role in the growth of a country’s economy and Organisation involved in this
sector keep improving their system and make continuous improvement. It requires employees and the top
management to identify opportunities for implementation. Digitalisation- Creating and using data being- is one
such opportunity for this industry.
Technology is a major growth enabler in the world and we L&T Construction regarded No.1 in the Industry are at
the forefront of it. Our strategy is to use our technology platforms and innovation techniques to make lives
better and sustainable for all. In pursuit of the same we identify issues that are core to our business
sustainability through continuous engagement with stakeholders and leveraging technology to build
industry-next systems and processes and is at advanced stages of digitalizing many of the activities that are
focus areas.
Buildings & Factories, L&T Construction uses a mobile app named “CONQUER”- Construction Quality Enabler for
performing Digital Audit. Digital Audit creates a framework for performance records to be captured
electronically in a database. Construction Methodology, Inspection and Test Plan (ITP) and test records if any
for an activity is completed online using a tablet rather than a printed form. As information is uploaded to a
database so a picture is being created that should comply with rules and protocols.
Performing Digital Audit getting evidence of conformance to performance attributes ensures the data &
information are complying to requirements and enables a real time reporting.
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Abstract
Global automotive business environment is increasingly becoming more complex and is changing the
international competitive picture. Traditional way of material management like multiple suppliers, developing new
suppliers regularly for a short-term gain, results in the consequential complex supplier base. This adds both costs
and risks. Supplier Consolidation can be an effective method for cost reduction while improving efﬁciency. All
aspects of Best quality, Material availability at right time & right quantity at optimum price can be possible,
provided organizations and their suppliers are interested in long term relationship.
Many organizations implement supplier consolidation for sake of supplier count reduction and neglect the
long-term beneﬁts of such initiatives. Result is failure. Supplier consolidation actually means reducing suppliers
along with creating strong limited supplier base for overall long-term beneﬁts and win-win situation for both
organization and suppliers.
We at Tata Autocomp Systems have multiple Business units across Globe with dedicated Purchase Teams and
have discrete supplier base for similar commodity. We understood the need of effective supplier consolidation &
applied the same for Plastic Commodity across Tata Autocomp India Business Units, by structured approach like
Cross Function Team Formation, Data Collection and Analysis, Framework Development like Deﬁning supplier
selection and elimination criteria, Review and Continuous improvement by adopting Plan-Do-Check-Act.
This exercise aimed at considering long term win-win approach. Our selected suppliers supported us on both
supply & cost front in last several months of volatile and complex market situation. In addition to improved
economic performance of both (ours, suppliers), we are able to contribute towards society on reducing carbon foot
prints by having strategic localized suppliers nearer to our footprints.
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Abstract
Quality360 is a Quality Maturity Measurement Model (QMMM) to evaluate the effectiveness i.e. maturity of
Quality Management System of the Organization. It is a process of review and improvement of Quality Maturity
by combining Audit, Assessment, Evaluation and Action Planning techniques. Quality360 model is
conceptualised based on Deming’s PDCA Cycle (Plan, Do, Check, Act). The Quality360 model is a 5-level
maturity model where level 5 is the most matured level.
ISO 9001 system is the basic requirement of compliance for Quality Management System. Quality360 is the
mechanism which will bridge basic ISO 9001 compliant Organization and World class Organization. Focused
approach of continual improvement is evident in Quality360 model. The major clauses of ISO 9001 have been
transformed to various criteria in Quality360 model along with further stringent actions appropriate to the
organization to achieve further improvement.
The model has several criteria identiﬁed based on organizational requirements. For each criterion aspects have
been identiﬁed in P-D-C-A form which will facilitate each division of the organization in improving its maturity
level. All aspects have been assigned weightages through logical thinking process. While reviewing against
each criterion, gaps shall be identiﬁed and each aspect shall be graded/ scored. Considering strength and gaps,
each division of the organization shall be evaluated against total score of 1000.
Evaluation of Quality Maturity is being carried out annually for identiﬁed divisions of the organization by
Corporate Quality group. Present status/ Strength w.r.t the desired aspects are being evaluated and gaps are
identiﬁed against each. Unique/ Best practices are also highlighted.
Based on the evaluation report, every division prepares an Action Plan in RADAR format
(Result-Approach-Deployment-Assessment- Reﬁne) at the beginning of Financial Year. Evaluation takes place
in next year again to assess enhancement in maturity. Thus the cycle of improvement continues year after year.
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Abstract
Large number of manufacturing organizations depend upon reactive inspections to validate the process output
before forwarding to next station through out supply chain. Interestingly many of these organizations are
utilizing their state of the art modern facilities for production and still need for inspection do exists. Inspection
at this last stage can result in “Positive“ & “Negative“ both, often gives varying “Productivity“, keeping chance of
producing defective parts as “open“.
Quality is the most important aspect to establish brand in market, hence to keep eye on fluctuations in quality,
random / planned inspection is done as a formal conﬁrmation tool. Hence it is agreed for doing inspection in
limited quantum that keeps you in control and gives alarm as necessary and directs improvements.
Inspection involves facility, manpower, skills, softwares, etc that needs investment. Again inspection is
conducted by people who are not part of production activity. This can not cover all drawing parameters and
internal hidden deviations during process, if exists can not be detected. No need to share the result of this
complete game, failures are inevitable.
Insted go for self certiﬁcation, where in the simple concept of “I Make – I Check“ will work effectively across
supply chain, down the production line with small & easy setups for detection. Process improvements based on
results yield quality at source. With great ownership, the operators can detect every flaw in the product easily
and wastages can be eliminated. Offcourse this needs a systematic approach which can be developed & a
strong quality culture is spread across organization.
Finally “Quality has to be produced at source, at required pace to have desired Productivity.“ Each organization
need to eliminate inspection at the end & must promote Self certiﬁcation.
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Abstract
The implementation and use of the internet of things (IoT) has transformed industries in the way that they
operate, communicate, and utilize data. In manufacturing, those changes have come at a rapid pace, and an
industry that was once slow to evolve is now digitizing at lightning speed. Today’s manufacturers must be fast
across all facets of operations to be competitive in the modern marketplace. This need for speed combined with
the advancement of IoT technologies has sparked another movement in manufacturing – the industrial internet
of things (IIoT).
IIoT is the next level of IoT technology and is unique in the way its applications are transforming manufacturing.
Companies today that are looking for a competitive advantage may look at the capabilities that IIoT brings to
operations. IIoT beneﬁts impact everything from maintenance to supplier logistics to employee workflows to
product delivery.
Authors will share the concept of industrial internet of things (IIoT) along with their experiences in
implementation and beneﬁts for process and quality improvements in automobile manufacturing plants. All the
improvements in manufacturing plants are done by cross functional teams from production, maintenance,
safety and IT department.
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Abstract
Nicolus Georgescu Roegen, in his famous book “The Entropy Law and the Economic Process” stated that the
“Law of Entropy” is also applicable to economic processes. Entropy is a measure of “degree of disorder “and the
law of entropy reveals that; “The degree of disorder always increases”. The law is applicable to economic
processes and systems.
Based on the working experience in the domain of Quality Management System, study of Thermal Engineering
concepts and learning captured while implementing TQM practices, the author has developed a framework to
understand the various aspects of increase in disorder of Quality Management System and suggested an
approach to negate increase in disorder.
The aim of any Quality Management System is to ensure that the products and services provided by
organization are in line with the standards and speciﬁcations developed embodying the voice of customers.
With a package of properly laid down “Standards” and “Standard Operating Procedures (SOPs)”, an “Order” in
the form of “Quality Management System” is created.
“Quality” is a key driver for business today .Hence, it is necessary to detect & measure degree of disorder
generated over a period in Quality Management System & initiate actions to negate degradation. The role of
SDCA and PDCA Cycle is crucial in detecting and negating the increase of disorder.
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Abstract
India has announced its commitment to eliminate all single-use plastic by 2022. JSWSCPL decided to
contribute towards the noble cause by limiting the use of plastic in its manufacturing units to a minimum level.
JSWSCPL team analyzed and identiﬁed that packaging of coated products was one of the major contributors to
the plastic usage, hence resolute actions were taken to curb the use of plastic in coil packaging.
Due to properties like waterprooﬁng, high modulus of elasticity and lightweight, plastic is used extensively for
packaging in the steel manufacturing industries worldwide. Finding alternate material with similar properties as
compared to plastic and re-engineering the coil packing style were the main challenges faced during plastic
replacement.
This paper shows the journey of JSWSCPL in ﬁnding a replacement of plastic for packaging of ﬁnished goods.
The journey to explore and identify eco-friendly alternatives for coated products protection in order to minimize
the single use of plastic started in October’2021. Suitable materials were identiﬁed and a number of trials were
taken. Some failures and successes ultimately resulted in a reduction of plastic usage in packaging of ﬁnished
products. Plastic usage reduced from 708t to 262t in the form of reduction in accessories like Tenax strap, Flute
board and Met wrap & LD VCI +HDPE which were a vital part in packaging. Currently, total plastic consumption
has reduced by almost 63 % and JSWSCPL plans to further reduce its usage by Re-engineering the packaging
style. Along with the beneﬁts mentioned, there was an added beneﬁt of reduction in packaging cost to the
organization by plastic replacement. JSWSCPL has saved around 85 thousand USD in a period of ﬁve months
by replacing flute board & Metwrap with hardwood board.
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Abstract
We believe that Customers and those whom they serve are central to what we does. True to its spirits ‘Customer
First’ has been the ﬁrst among Apollo Organisational values. Though Defect reduction at source is vital for
ensuring Zero defect at Customer end, the importance of Inspection Management cannot be belittled. This case
study focus on the initiatives undertaken on Inspection Management front. The two pain points during
inspection especially in this VUCA world is on alertness of the inspector who performs the inspection of end
product and correctness of inspection methodology . Human Mind is a complex one with varying mood shifts.
This case study reflects on several Initiatives like Poison Cake test, Job shadowing of the inspection
methodologies through Surveillance cameras, Attribute measurement system analysis, inspection environment
upgradation measures undertaken to enhance inspector Capability and alertness on Job. Positive
reinforcement measures undertaken periodically also improved the conﬁdence of the inspection team.
Outcome of all these exercises undertaken had a positive effect in the organisation with the inspection team
becoming more sensitised to voice of customer. The organisation was able to showcase a commendable
performance on the OE inspection front with consecutive twenty four months without any OEM line rejections.
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Abstract
To improve asset reliability and usher in a new paradigm of maintenance, the Reliability Centered Maintenance
(RCM) initiative was taken at Tata Power. Plant maintenance is usually based on a mix of reactive, preventive,
and predictive techniques. Preventive maintenance, traditionally applied in power plants based on manufacturer
recommendations, are overly vague and err on the side of excessive maintenance.
In RCM, the goal is to make Operations &Maintenance digital i.e. data and analytics driven. Existing systems
were integrated to capture all plant O&M data for a holistic analysis of asset failure and to formulate accurate
predictive asset strategies. The focus was on minimizing failure rates, optimizing maintenance cost, increasing
asset life and uptime. "ADoRE" an ADvanced center for Diagnostics & Reliability Enhancement is established for
the fleet of Tata Power assets in generating stations. The ADoRE uses Advanced Pattern Recognition (APR)
Technique to predict desirable values of each parameter modelled and detects anomalies that are outside the
normal expected pattern.
While implementing the RCM, foundation elements like equipment codiﬁcation, classiﬁcation (Based on ISO
14224:1999), failure mode effect analysis (FMEA), and data quality were taken up across all divisions. FMEA
involves creating an exhaustive list of failure modes of equipment, causes, possible actions to prevent failure or
reduce its impact in the future. Tata Power created its own asset failure catalogue.
Advanced analytics is providing plant leaders granular views into assets and helping them take more informed
decisions. This initiative has enabled Tata Power to deﬁne optimum maintenance strategy for critical assets,
resulting in improved mean time between failures (MTBF) and mean time to repair (MTTR).
Tata Power is the ﬁrst power company in the country to adopt data analytics for asset performance
management in the O&M value chain.
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Abstract
Customers demand ownership of beautifully crafted & reliable products in terms of ﬁt, ﬁnish, geometry &
performance. There are many incidences where Customers turn away from showroom due to poor ﬁts and ﬁnish
arising out of geometrical non-conformities. The quality of Engineering Data, if not evaluated correctly, lead to
disruption in the Time – Cost Curve of product development cycle. This problem can be easily avoided with
dimensional quality management process which ensures end-to-end geometrical quality perspective from
concept to showroom. It is proactive virtual veriﬁcation of dimensional quality of the product by digitally
validating the engineering design processes from concept until ﬁnal release of engineering data. E-DQM
process is designed to ensure enhancement of perceived and crafted quality of the product by using robust
digital and mechanical tools. The high level architecture of the process has been designed to encompass the
quality delivery of the important stake holders and their sub processes from design, engineering, manufacturing
& suppliers.
Vehicle level requirements are used to identify aesthetic and functional critical zones on the product and the
dimensional targets are cascaded down from the vehicle level to system/sub-system level. The Engineering
Data is ﬁne-tuned using Dimensional Variation Analysis (DVA) tool and the tolerances are ﬁnalized on the
vehicle level before release of ﬁnal Engineering Data. Subsequently the dimensions and tolerances are veriﬁed
on the physical prototypes and evaluated virtually and physically. Teamcenter based software applications are
developed for monitoring and executing the process.
The outcome of this process will reflect the quality of the engineering data & engineering processes at each
design release gateway. The process will ﬁlter the potential failures or issues which might get highlighted after
the product is manufactured thus helping the organisation to proactively reduce the number of modiﬁcations at
production stage post Engineering Sign-Off.
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Abstract
The outbreak of COVID-19 pandemic gave birth to unforeseen challenges to mankind and affected business
operations as never before. Tata Power Mumbai Distribution sustained and managed Customer Service operations
while ensuring continuity of services to Customers with enhanced engagement and interaction with Customers.
With nationwide lockdown announced by Government of India, certain commercial activities like meter reading, bill
delivery, etc. which were deemed non-essential due to containment restrictions. Due to increased summer
consumption on appliances with families staying indoor and bills getting generated on estimated basis. Once
meter reading resumed & actual readings obtained with bills getting generated with adjustments, gave rise to a
major influx on concerns relating to High bill at all customer touch points. Aim to mitigate customer angst gave
birth to out of the box solutions as below to sustain Customer Delight
• Regular updates to Consumers about restrictions in lockdown situation.
• Safe customer service operations at each customer touch point in Pandemic situation.
• To educate customer on Digital reach including usage of FM Radio.
• Facilitating bill payments for residential societies & complexes with speciﬁc ease for senior citizens.
• Introducing and facilitating Meter reading submission online.
• Redesigning Electricity bill with customized communication.
• Customer portal updated with new service introductions.
• Introduction and extensive use of Artiﬁcial Intelligence/Machine Learning tools in Email Response Management
System (ERMS).
• Introduction of Webchat with live chat option.
• Extensive Social Media Promotions to outreach Consumers.
• Special Webinar connects for Residential Societies.
• Instalment facility for bill payments to support Consumers including waiver of charges / interest to Consumers.
The Customer Satisfaction Survey conducted amidst this crisis for the Key Performance Indicators and the results,
thereafter, afﬁrm Tata Power’s commitment to service excellence and customers faith in brand ‘Tata Power’.
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Abstract
Tata Power, India’s largest integrated energy utility, is transforming from an electricity supply to an energy solutions
company and has ambitious business growth plans. A Leadership Competency Model (LCM) would enable this by
providing a universal talent language for talent identiﬁcation & development and deﬁnition & delivery of superior
performance. In the past, generic leadership competency frameworks were adopted which did not consider
business needs. There was no uniﬁed talent architecture integrating various talent systems and leading to
business outcomes. Internal talent identiﬁcation across levels was an emerging problem that was also recognized
by senior leaders.
AMP LCM was co-created with business leaders, based on research, highly contextual to Tata Power and using
easy business relevant language. It combines existing and future facing competencies and is contextualized to
varied management work levels with deﬁned competency descriptions, behavioral indicators, contra indicators and
proﬁciency scales. It is consistently implemented across talent systems (hiring, performance, promotion, training,
high-potentials, succession, job rotation). AMP seeks to promote behavior and culture change to foster
organization's growth plans.
The core innovative aspect of AMP is the in-house creation of the model on greenﬁeld basis and with total
customization. It has been designed with business needs in mind and hence is a pivotal enabler to current and
future business needs. Investment of time and cost in such a project is quite signiﬁcant, if delivered by a consulting
ﬁrm. AMP is not based on generic competencies but has been designed by Tata Power, for Tata Power.
This paper will discuss principles of leadership potential assessment and adoption of in-house approach to
identifying and deploying leadership competencies. Though AMP LCM is contextual to a power company’s
business requirements, the efforts should inspire other organisations in adopting a similar journey of creation to
realize real business value and enable business transformation.
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Abstract
Founded by Jamsetji Tata in 1868, the Tata group is a global enterprise, headquartered in India, comprising 30
companies across ten verticals. The group operates in more than 100 countries across six continents, with a
mission 'To improve the quality of life of the communities we serve globally, through long-term stakeholder
value creation based on Leadership with Trust’. The foundation of Business Excellence movement in the Tata
Group was enabled by adopting the JRD Quality Value for Performance Excellence and promote a uniﬁed
common Tata brand name. The Brand Equity Business Promotion (BEBP) is the glue that binds the Group
together and embodies our commitment to run a business ethically and excellently by embracing two
instruments, 1. The Tata Code of Conduct and 2. The Tata Business Excellence Model. Tata Business Excellence
Group (TBExG) was entrusted to build and nurture an institutionalized approach to drive the business excellence
movement at the Tata group. It set standards of excellence and partner with group companies in their journey
to achieve world class performance. Over the last 27 years, this journey has been institutionalized through a
Virtuous Cycle of Performance Excellence which has evolved over the years. This starts with Assessing the
progress of the companies using excellence frameworks, accelerating progress through Improvement
Interventions, and nurturing an ecosystem of learning and sharing (Best Practices) from each other. Purpose of
TBExG is ‘To Partner with Tata Companies in their Journey of Excellence to Achieve World Class Performance’.
Reflections happen through the Assessments and the process has evolved as repeatable, measurable, and
scalable in a systemic and inclusive manner by pursuing fulﬁlling excellence journeys. Improvement
Interventions are based on the assessment feedback, companies create and update their business excellence
action plans. These action plans are both short-term and long-term interventions which enable the companies
to achieve their business objectives. These interventions are broadly classiﬁed as Safety, Process
improvements through deep dives & best practice implementations, Benchmarking studies and Business
Excellence Workshops. These improvement interventions are guided by Subject Matter Experts (SMEs) from
Tata as well as Global ecosystem and collaboratively executed by the companies.
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Abstract
CEAT is a leading Tyre manufacturer, flagship company of the $3.5Bn RPG Group. Traditionally, Tyre companies
focused extensively on manufacturing capacities, with little focus on customer experience (CX). However, we
are living in an era of superlative CX where a growing tribe of CX focused companies set the benchmark on
customer centricity. CEAT, being an early adopter of TQM had focused on manufacturing quality products.
However, in the last few years CEAT made customer-centricity it’s pivotal strategy. CEAT leveraged digital
technology, design thinking and process re-engineering to make CX journeys frictionless for both its channel
partners and consumers.
The paper details the elevation of channel partner’s experience of doing business with CEAT through a
self-service portal. This in turn improved end customer experience as well. This digital led transformation had
a profound impact on several business KPIs, most notably on dealer satisfaction (NPS improvement), reducing
the claim settlement time from days to mins, lost sales recovery, timely payment collections and many more.
The paper also focuses on CEAT sales team digital transformation where they got real-time access to dealer
data through a Customer 360 mobile app. This enabled them to focus on the lagging KPIs during their dealer
visits and focus on business development. The app also provides an AI based Recommendations that helps
sales team cross/up sell.
Our highest ratings on mobile stores amongst all Tyre manufacturers stand testimony to the experience and
usability of these products.
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Abstract
Customer satisfaction determines customer loyalty, customer purchase intentions and in turn, a company's
revenue stream. The quality of a tyre is described in terms of its construction, reliability, suitability for a speciﬁc
purpose and degree to which it satisﬁes customers' needs. Consistency in tyre quality has helped CEAT gain
trust and loyalty of customers and command a premium in the market. For this CEAT has established a system
that delivers quality tyres from different manufacturing plants having different combinations of 4M variables.
Consistency in tyre quality is determined primarily by 1. Tyre layout (physical architecture compliance) 2.
Compound Consistency and 3. Uniformity Compliance. Tyre layout has a far greater impact on early warranty
claims compared to the other two factors, which have more impact on tyre performance over longer usage
period. Cut tyre analysis (CTA) is a sampling based destructive test done to check tyre layout compliance and
ensure conformance to production. In 2018, by bringing this activity as a company level project under TQM
policy goal framework ,CEAT switched gears and started linking and correlating CTA with early warranty claims.
Through study of Product Process matrix, tyre layout parameters impacting early failures were identiﬁed and a
system of Cut Tyre Rating for SKUs was developed based on CTA of identiﬁed layout parameters. Though these
parameters were within acceptable limits of design layout, due to process variations, many of the SKU ratings
were sub-par. The subsequent 4M analysis and implementation of improvement projects for elimination of
process variations, correlation of improvement in Cut tyre rating to reduction in warranty claims will be
explained in detail. The paper will explore the approach, analysis, development, and execution of
countermeasures and result monitoring to achieve the project’s objectives of lower internal rejection as well as
better market performance of our tyres.
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Abstract
CEAT serves its large customer base spread across geographies through three business units with different set
of delivery management system. CEAT product portfolio encompasses 2000+ active products, stored at 180+
nodes and sold through 120+ locations.
Current competitive landscape demands for delivering better customer value by responding efﬁciently, quickly,
and smartly to customer needs. Business continuity became a challenge due to changed market dynamics on
account of lockdown restrictions post COVID-19 outbreak. As CEAT’s response to COVID-19; for replacement
business, flexibility of billing from distribution centers was enabled from April’20 itself to meet end customer
demand in shortest possible lead time for farm, mining and commercial tyres, which was later extended to all
categories by June’20. Major steps were taken for optimizing ﬁxed cost contributors to sales variable cost and
as a result, savings of 2.64 Cr against LY and 2.89 Cr against pre-covid budget were achieved.
To sustain and grow business with OEM customers, initiatives like; digital daily work management for efﬁcient
communication and reduced bullwhip, express deliveries through air and road, horizontal deployment of kaizens
and project like vehicle track and trace have been implemented.
nABC (nonconformance to assembled, black and clean tyres) audits were conducted remotely to ensure delivery
of good quality products to customer.
The paper will explore the approach, planning, and execution of steps taken during last year to not only ensure
business continuity but also enabling lean supply chain through digital initiatives and other process
improvements.
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Abstract
CEAT is one of India’s leading tyre brands and the flagship company of the RPG GROUP. Winning the Deming
Prize in 2017 was a signiﬁcant milestone and testimony to CEAT’s journey of Total Quality Management and
customer-centricity.
Consistent timely delivery of the tyres on the same day has helped CEAT to gain the trust of customers and
enhance brand reputation in the domestic replacement market. This paper provides insights on the
transformation of CEAT’s delivery system from minimum order quantity (MOQ) and loads factor to same-day
delivery to local dealers, with a negligible increase in freight cost, by leveraging the TQM philosophy.
We supply 2000 plus SKUs across all geography of India through 100 plus CFAs (Carrying and Forwarding
Agents). The earlier delivery method was based on the MOQ and load factor formation. As a result, a dealer who
can place a sizable order would get delivery immediately and a small dealer who requires 3-4 tyres would wait
for a load formation impacting the availability of SKUs at the point of the sale.
The four steps of the PDSA cycle (Deming (1994) called it “Shewhart Cycle for Learning and Improvement”) are
used to develop, test, and implement change. For establishing the pilot, the One-Factor Experiment method was
adopted.
Conventional solutions available can only optimize the routes based on distance. We have analysed the past
long-term data and developed the prediction model to optimize both, distance, and load. Based on the various
cluster-wise constraints and trafﬁc rules, cut off were decided and routes were developed accordingly. 29.41%
of the increase in daily invoice numbers witnessed at pilot CFA from small dealers increasing sales.
Subsequently, the change got implemented at 92 CFAs resulting in high satisfaction of dealers.
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Abstract
IoT (Internet of Things) is the core component of current industrial revolution. During last few years,
manufacturing industry is investing signiﬁcantly in IoT deployments. Because IoT/IIoT (Industrial Internet of
Things) brings disruptive transformation through enhanced efﬁciency, automation, customer-centricity,
competitive beneﬁts, risk mitigation & safe manufacturing environment. Integrating IoT-powered solutions
increase the production levels & signiﬁcantly boost production quality thereby increasing the revenue. Hence
lately, smart manufacturing has been not only a buzzword but also a part of strategic planning for
manufacturers.
“Smart manufacturing” means integrating smart technology into traditional manufacturing processes &
operating systems using sensors, AI & advanced data analytics. To implement IIoT based solutions
successfully a comprehensive approach is adopted by the organizations which are ahead of adopting the
disruptive transformation.
In this paper, authors have shared examples of actual implementation of IIoT based solutions e.g., connected
machines in complex manufacturing environment, monitoring of CTQs etc. These machines collect real time
data of several process parameters with the help of sensors & data acquisition systems. Collected data is then
processed by software on real time basis. Any abnormal signal captured by these sensors is communicated to
process owners without delay. Such instantaneous feedback mechanism enables them to take prompt
decisions on the shop floor. Historically collected data when analyzed by data analytics software, can even
predict abnormal events. Actions based on such actual data empowers the operational team to avoid
catastrophic failures in sophisticated machines & to achieve higher quality standards. It also creates
data-based decision-making mindset among the team members than adopting a heuristic approach.
Digital transformation intends to bring tangible beneﬁts to manufacturers, add value to the supply chain & most
importantly the end user. Examples described in this paper demonstrate such beneﬁts.
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Abstract
At Tata Power-DDL, with adoption of various frameworks like Total Quality Management (TQM), Tata Business
Excellence Model (TBEM), Total Cost Management (TCM) and ISO Accreditations, the goal for a well-executed
operational excellence strategy has been deﬁned as a way to exceed customer expectations through improving
business processes and culture.
Tata Power-DDL has been driving a number of initiatives for innovation through continual improvement,
exchange of tacit and explicit knowledge, adoption of ISO standards, 5S etc. However, there was a need for a
mechanism to capture employee engagement under each initiative at holistic level, so as to be able to imbibe a
process driven quality culture in the organization. Hence, taking this as a trigger and following the approach of
Plan-Do-Check-Act (PDCA) Cycle, a KPI named Business Excellence Maturity Index (BEMI) was introduced in
2016-2017.
At Tata Power-DDL, BEMI is being monitored through a scorecard that has been stitched on the basis of 5 major
pillars for Quality Management namely: Process Management, Visual Management, Continual Improvement,
Knowledge Management, and Sustainability & Policy Management. This scorecard is uniformly applicable
across all functions of the organization, with 100% employee coverage. With 80 BEMI Groups, the ﬁrst year of
roll out of BEMI witnessed a companywide score of 55%. For ﬁrst 3 years, BEMI Score continued to be monitored
manually through consolidation of employee participation (under deﬁned parameters) with communication of
scores on half-yearly basis. Subsequently, an integrated portal was launched in 2019 to track real-time
employee engagement. This led to 63% increase in companywide scores with Average BEMI being 90% in FY
2020-21.
The BEMI model can be customized and replicated to any industry to gauge the effectiveness and efﬁciency of
business & operational excellence initiatives in a systematic manner. This will deﬁnitely result in strengthening
of the quality culture in any organization.
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Abstract
Today’s business has become extremely unpredictable and volatile with the VUCA (volatile, uncertain, complex,
and ambiguous) environment. Also, the onset of COVID pandemic has a deep impact on economy and created
a new paradigm for business leading to unprecedented changes in existing operating practices. Effective risk
management has become critical and essential to survival in these times. Recognizing the need to manage
risks effectively and to create long-term value for its stakeholders, Engineering & Projects (E&P) Division of Tata
Steel formally adopted Enterprise Risk Management (ERM) as a business process in 2020. The objective is to
become a risk-intelligent project division that drives informed decision-making and proactively prepares itself
to manage unforeseen scenarios, thereby building resilience across the projects.
Risk is an uncertain event or condition that, if occurs, has a positive or negative effect on business objectives.
Risk comprises of “Event”, “Cause” and “Effect”. The risk “Event” describes adverse scenario, e.g. business
disruption, fund unavailability. “Causes” leading to the risk event are listed for identifying the mitigation plans,
e.g. adverse market conditions. “Effect” describes the impact of the risk event on the business objectives, e.g.
ﬁnancial loss. The product of likelihood and impact of risk forms the risk score for prioritization of risks.
This paper describes how E&P followed 5-steps ERM framework for identiﬁcation and management of projects’
risks. The 5-steps are: 1. Establish Context, 2. Risk Identiﬁcation, 3. Risk Assessment and Evaluation, 4. Risk
Response, and 5. Risk Monitoring, Review & Reporting. Total 165 nos. of risks have been identiﬁed at projects’
level of which 79 nos. auto flowed to E&P divisional level and 7 nos. to Tata Steel Group level based on impact
value resulting in informed decision-making and building resilience across the projects.
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Abstract
Lime is a raw material for Steel making shops. It is added in liquid steel as a flux for removing Silica and
Phosphorus in the form of slag. In lime making process, lime is produced by heating the limestone with coke oven
gas (mixture of hydrocarbons) inside the kiln. During the process, heat loss occurs from kiln through the flue gas
generated and discharged hot lime. It becomes a challenging task to reduce the heat losses by optimizing
operating parameters without compromising of lime quality for 9 numbers of kilns in Tata Steel, Jamshedpur.
The paper discusses about reduction of fuel consumption with desired lime quality by using Machine Learning and
Non-Linear Optimization model. The hypothesis is formulated and validated with the exhaustive list of process &
quality parameters. Among the selected 8 signiﬁcant parameters, 5 were used for predicting heat required per
cycle. Keeping minimal heat loss from waste gas and lime output as constraint and considering amount of
limestone charged per cycle, parameters are clustered together to give the optimized output. A simulation model
was developed on top of prediction and optimization so that the user can maneuver heat loss values and thereby
simulating the fuel consumption, which really helped to get similar quality of lime with lesser fuel.
All the running parameters are analyzed with respect to heat consumption and lime quality. In absence of any
correlation between input and heat consumption, a technique of clustering the data into good and bad zones were
employed to get the optimum operating parameters. Kilns were run within the range prescribed by model under
same production rate. Trial period data shows that there was signiﬁcant reduction in heat consumed/kg lime. This
is a good use-case of Nonlinear regression technique being applied in a heating unit having long gestation period.
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Abstract
In Tata Steel, Corporate Audit Division has been entrusted with the responsibility of conducting Internal Audit.
Primary objective of internal Audit is to provide the Audit Committee and Management, reasonable assurance
on the adequacy of internal controls. Traditionally, Internal Audit involved sampling methodology and manual
analysis of data.
Digital Transformation of Internal Audit is undertaken through Data Analytics Project covering major business
processes viz. Sales Order-to-Cash, Procure-to-Pay and Capital Expenditure Management. The purpose of the
paper is to move towards comprehensive population coverage, improve audit efﬁciency and bring out deeper
insights through analytics & visualization.
To accomplish this purpose, analytics scenarios were identiﬁed and control gap exceptions were generated
through use of :
a. Structured Query language (SQL) coding and
b. Tableau Dashboards.
Initiative is also taken to enhance capability of inhouse audit team for writing analytics queries independently
in future.
Data Analytics has resulted in shifting audit approach from manual to digital and therefore helping us in
providing Greater Assurance through:
• Comprehensive population coverage
• Reduction in audit cycle time
• Complex in-depth analysis
• Continuous monitoring
• Strengthening fraud detection capability
• Possibility of generating higher exceptions for recovery resulting in cost savings/ increased revenue.
Feasibility study is under progress to implement Audit Analytics in other business processes like
Manufacturing, Hire-to-Retire, Medical Services, Record-to-Report etc.
Considering the values generated from the project, audit analytics queries may be used by business team
across Tata Steel and adopted for horizontal deployment in Group Companies.
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Abstract
Various key performance indices (KPIs) representing product quality keep deviating from their desirable limits
for several reasons like raw material variability, process changes etc. Such repetitive occurrences require
signiﬁcant amount of time and efforts for proper diagnosis, reaching to the root cause and proper decision
making. This issue can be addressed through automated search of probable root causes in the event of KPI
deviation by leveraging the power of data and analytics.
This paper describes the development of a novel algorithm for anomaly detection which uses deep learning
infused with domain knowhow to identify the regime shift in KPIs and the corresponding responsible factors.
This algorithm uses autoencoder technique to detect anomalies in parameters by considering their complex
relation and reconstructing the parameters. The tool helps plant operators in detection of quality shift and quick
diagnosis, thus enabling them to take co rrective action and maintain quality. This leads to reduction of
opportunity loss, improved process stability with lesser deviation, increase in productivity and cost savings.
Further, the analysis of KPI anomaly events resulting from long-term usage of the tool leads to insights
generation and creation of knowledge, adding to the operational wisdom.
The tool has been applied to sinter return ﬁnes and few other quality issues in Ironmaking area at Tata Steel. The
main uniqueness of the tool developed lies in the fact that it can be applied for any process/industry by using
current and historical data.
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Abstract
In last one year, the man has lived most of the time in isolation. Professionals require to work and supervise
from home and operate our job functions. This can be very much feasible for software and service industry but
for manufacturing it does not hold good and process owner need to be available at plant for controlling and
monitoring the process, but one thing is perceptible that even the process owner controls from control room.
Hence, if there is some method that process owner can get the same control parameter and visualization at
remote location viz outside manufacturing then there will be no need to physically present in the plant. It can be
operated from any location. Remote operation control is need of hour. In this paper, Illustration will be provided
on developed interface technique through which monitoring and supervision of process from any remote
location can be done. It is designed with arm controller integrated with LTE module. Arm controller gets signals
from process sensors and sends data through LTE module to subscribed cloud platform, Cloud platform
provides opportunity to mimic process visualization and data retention. Developed prototype is IOT enabled
solution, one use case is detailed out where this prototype was implemented and integrated with process
application. Interface developed is scalable, reliable without compromising the data security. It will help
process industry to operate the manufacturing with limited foot fall of professionals.
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Abstract
Ambient Air Quality (AAQ) is one of the key public concerns that pose risk to health, agriculture and other key
areas of a human settlement. Jamshedpur is an industrial city with Tata Steel plant located amidst the city.
Despite the presence of multiple sources of air pollution, the meteorology plays a crucial role impacting AAQ of
the city. Thus, it is imperative to establish a causal relationship between meteorology and AAQ, which will help
in predicting the future AAQ of the city with respect to atypical events (Eg: Lockdowns, Production Shutdowns).
For establishing causal relationship, following input (meteorology) and output (AAQ) parameters are taken into
consideration. The meteorological inputs are (Xs): Rainfall, Mixing Height, Temperature, Windspeed, Relative
Humidity, Pressure, and Wind direction and the output AAQ is dependent on (Ys): PM 10, PM 2.5. An hourly
one-year data of both input and output parameters were taken and different data related attributes viz.
Multicollinearity, Auto-correlation, Seasonality and Trend were identiﬁed and validated through statistical plots
and hypothesis tests.
The parameters were analyzed through Multivariate Time Series model a. VARMA (Vector Auto Regression
Moving Average) b. Vector Autoregression (VAR). Further, VAR model, owing to its high accuracy, was selected
for establishing causal relationship. Through the model, it was established that PM 10 on a given day will
depend on Rainfall, Mixing height and Wind speed of last day (1-day lag), and on Rainfall, Mixing height and
Wind speed of second last day (2-days lag). Similarly, PM 2.5 value will depend on Rainfall, Temperature, Wind
speed, Relative Humidity and Pressure of last day (1-day lag), and on Temperature, Wind speed, RH of second
last day (2-days lag). The model is further being used to predict output AAQ of next seven days based on the
input meteorological factors.
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Abstract
Tata Steel is a major producer of Flat and Long Steel products, which ﬁnd application in varied sectors like
Structurals, Engineering, and Automobiles. To maintain market competitiveness in the highly volatile and uncertain
steel market, with many small-scale steel producers and fluctuating steel prices, Tata Steel focuses on Quality in its
products and processes by implementing management systems at company, division or departmental levels,
whose conformance to standards like ISO 9001, ISO 14001 etc. is ensured through internal and external audits.
In this highly ambiguous yet complex world, where technological changes and their adaptations are the order of the
day, in Tata Steel, these audits were managed either through separate systems based on legacy architecture like
Lotus Notes, or manually, using excel sheets, resulting in issues in safekeeping, retrieval and integrity of audit data.
This paper talks about how a one-stop solution, called OASYS (Online Audit + Assessment SYStem) has been
created to ﬁx these issues, leveraging various pillars of Quality 4.0 (which focuses majorly on Technology) like Data,
Connectivity, Collaboration, Scalability and Competency. The marquee features of this system are:
• Role-based access control,
• Reports (Auditor Reports, Audit Reports), enabling decision-making and fulﬁlling Data pillar of Quality 4.0,
• Management of Master Data like various standards, their clauses and sub-clauses, auditors, certiﬁcation bodies,
Training MIS etc., thus implementing the Scalability pillar of Quality 4.0,
• Online Connectivity (for easy accessibility),
• Integration with Enterprise Search (for searching audit data) and other enterprise systems, fulﬁlling Collaboration
pillar of Quality 4.0,
• Mobile Compatibility (for auditing on-the-go),
• Auditor Competency (based on predeﬁned criteria)
OASYS is being further enhanced to manage all assessments held in Tata Steel, reducing manual record keeping
and providing easy (anytime, anywhere) retrieval of all such assessment data.
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Abstract
In a manufacturing industry such as Tata Steel, Safety is of utmost priority. However, many a times accidents
and injuries have happened to the workforce due to not wearing the desired PPEs for the job. Such incidents call
for a need to visually inspect the workforce entering a site wearing the required PPEs. In this CoVid era, due to
the presence of minimum workforce such tasks needed to be shifted from manual inspection mode to a digital
solution that would check for PPE compliance and generate alerts on violation of PPEs.
A full Body PPE Detection system replicates the job of manual inspection by taking real-time video feeds from
operational locations and detecting the absence of the listed PPEs. Developing Artiﬁcially Intelligent Object
Detection Models to check for the presence of the desired PPEs to be worn for a designated job involved
creating input datasets for building object detection models to detect PPEs such as {Safety Helmet, Vest,
Gloves, Goggles, Footwear}. Individual machine learning models were developed for each PPE items. All these
models were integrated into one system under the name 'Full Body PPE Detection System'. In order, to test for
the compliance of PPE, camera streams from operational locations are accessed in real-time and capture
frames that encounter human presence in them. The second step involves passing these images to the
integrated 'PPE Detection Model', that tests for the presence of each of the PPEs simultaneously and triggers
alerts in cases of violation of PPEs.
Deployment of smart solutions such as ‘Full Body PPE Detection System’ goes a long way in improving the
safety parameters of our operational sites and minimizing the occurrence of LTIs inside Tata Steel premises. It
also helps in creating a behavioural change for adopting the practice of wearing required PPEs.
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Abstract
The Covid-19 pandemic imposed unprecedented disruptions in business operations of companies globally,
challenging business continuity for manufacturing industries. The Company’s culture of agile decision making,
compliance to Safety guidelines and a robust EHS Risk Management System enabled it to rapidly roll out
initiatives that achieved a balance between workforce safety and business continuity.
Two innovative interventions, ‘POD’ concept and ‘Digital Covid Safety Tracks’ which were conceived by the
empowered committee of the Senior Leadership Team and quickly deployed through the ‘Covid Impact Centre’
ensured that the company sustained operations at a business-as-usual level. A ‘POD' is a self-sufﬁcient group,
comprising both operations and maintenance personnel including contractors, with self-contained skill-sets to
perform the intended jobs. A ‘POD’ is built on a foundation of protocols, namely ‘Entry Exit norms', ‘Shift
Operating norms' and ‘POD Breach norms'. These protocols form the key guiding principles associated with this
unique and innovative concept. The design and development of Digital Covid Safety Tracks was an innovative
intervention instrumental in containing the spread of the pandemic via real time monitoring and compliance
management to standard operating guidelines.
Through deployment of ‘POD’ concept and Digital Covid Safety Tracks several eliminations, substitution,
engineering, administrative and PPE controls were put in place at workplaces and ofﬁces across locations to
bring down the Covid-19 risk to ALARP (As Low As Reasonably Practicable) level.
The success of any initiative during Covid-19 period rested predominantly on the involvement of the workforce
and stakeholders including communication to them and their level of awareness. The deployment of the ‘POD’
concept covered over 50,000 employees and contractor employees across Company locations, constituting a
signiﬁcant part of the workforce
These interventions resulted into ‘No closure’ of the manufacturing unit/ loss of production due to COVID-19
cases in our company premises.
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Abstract
Health and Safety Management is Tata Steel’s foremost priority. In pursuit of achieving long term objective Zero
Harm, the Company continues to work on identiﬁed six safety strategies. Over past 16 years of safety excellence
journey, several interventions have been taken and company has achieved lower than industry average in lag
indicators. Still it is at a distance from achieving Zero harm.
One of the six safety strategies at Tata Steel is ‘improve competency and capability for hazard identiﬁcation &
risk management’. Over the years, several initiatives have been undertaken to develop competency of workforce
Viz; Felt Leadership, processes for induction and refresher safety training was established. Labour training
centre was introduced in 2001 to ensure safety competent contractor workforce enters in company premises.
This classroom based training has helped to build safety awareness among the contractor workforce but injury
among the contractor workforce remained concern. Need was felt to adopt innovative approach to build
competency of workforce on prioritized safety standards to improve risk perception.
State of art ‘Safety Leadership Development Centre’ was conceptualized and implemented in 2020 to build
safety competency of workforce in line with the long-term objective of zero harm. Past 15 years injury was
analysed and mapped against safety standards. Top 11 safety standards were prioritized to build competency
of entire workforce. Training methodology adopted is in the form of guided tour in 12 different zones equipped
with physical prop, world class AV, displays, posters etc. The entire guided tour is 2.5 hrs duration. Post
completion of tour, dissemination of the knowledge is veriﬁed through multilingual interactive test modules.
Safety pass of contractor workforce and gate pass of company employee are renewed post successful
completion of the module.
In FY 20-21, ~14000 workforce have been trained and Lost Time Injury of trained workforce is NIL.
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Abstract
Tata Steel Limited (TSL) is committed towards Zero Harm. TSL has developed 87 Nos. safety standards over the
years for driving Safety Management System. Yet, as per audits & incidents across the organization, their
deployment seemed to be low among workforce.
Focused Group Discussions were carried out with all level of workforce to capture the Voice of Customers. TSL
domain experts along with external consultant worked on this project. Value Stream Mapping, Cause Effect
Diagram, detailed analysis of TSL fatalities and safety standard deployment audit, Impact control matrix, Tree
Diagram etc tools were used. As part of FY20 & FY21 Apex Safety & Health Annual Business Plan, TSL has
redesigned & simpliﬁed existing 24 Nos highly voluminous & technical safety standards & Field Implementation
Guide (FIG)s into easy to refer documents with impactful visual & multilingual E-Learning modules adopting
storytelling and gamiﬁcation approach. Using Generic Document Control system (GDCS) & Talent Pro portal,
On-the-Go availability was ensured through TSL Intranet & Mobile Application. The phase#1 E-Learning
modules were assigned to TSL employees as per job mapping. Till 27th June 2021, 81% TSL workforce have
completed their assignments despite the Covid19 imposed restrictions which demonstrates great customer
response. CEO & MD reviews the compliance quarterly at Apex Safety Council Meeting & MIS is also reviewed at
divisional & departmental level. TSL has received Intellectual Property Rights (IPR) for phase#1 simpliﬁed
standards & FIG. This innovation has been extended to TSBSL & TSLPL, subsidiaries of TSL.
In FY22, further 20 Nos and by next two years, all TSL safety standards will be covered which will result into
reduction of incidents. This advanced technology enabled highly agile process of safety standards
simpliﬁcation and E-Learning modules development can be horizontally deployed in industries across the VUCA
(Volatile, Uncertain, Complex and Ambiguous) world.
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Abstract
Tata Steel Kalinganagar, a steel manufacturing site of Tata Steel, adopted Total Productive Maintenance (TPM)
as a culture of -improvement in 2016 in view of the frequent equipment failures after start-up. Maintaining the
basic conditions of equipment was foremost for a huge workforce to achieve business results and maintain
market competitiveness as expected from the largest green ﬁeld project in India. This gave way to activating the
Jishu-Hozen pillar with a focus on employee involvement and productivity. Over the span of 5 years, TSK has
deployed 150+ TPM circles across 16 departments which are expected to grow to 250 by the end of 2021. With
so many TPM circles in operation, managing abnormality identiﬁcation and their closure was a herculean task.
This paper aims to describe how Industry 4.0 and a modern digital eco-system can bring improvement
methodologies like TPM and their beneﬁts into the modern-day shop-floor. It talks about addressing the issue
of managing abnormalities in an agile manner and effective way through a digital intervention which is named
– ‘Catch-a-fuguai’- one-point destination to manage abnormalities. The key features of this platform are:
• On-the-go abnormality identiﬁcation (Mobile compatibility)
• Easy escalation of non-compliance
• Easy integration with kaizen logging system
• Auto generated MIS for Sr. management review
Deployment of this system has not only increased the no. of abnormalities logged in the last year but has also
increased no. of kaizens done to address such abnormalities. These interventions have helped TSK scale up its
productivity by 80% in its continual improvement journey since 2016.
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Abstract
An educational institution is classiﬁed as a provider of intangible services to its customer. Nonetheless,
interpretation of customers in education has sparked numerous debates during TQM implementation at
educational bodies. School is an institution which endeavors for the fulﬁllment of the needs in society, rather
than being seen as a business organization. Due to this reason, the terminology and concept of
‘customer-oriented’ is seems inappropriate to be associated with school. The aim of this study is to
appropriately deﬁne and visualize the society-oriented parties who involve in education sectors which covers
the stakeholders and customers’ categorizations. Through literature reviews, an appropriate deﬁnition of
society-oriented in education is conducted focusing on two main flows; the provision of tangible and intangible
values from school to society, and vice-versa. Moreover, other factors to consider include provision of value in
learning and skills development, process of communication and categorization of the stakeholders according to
learning timeline. From the ﬁndings, the model has given clarity on the society-oriented parties’ recognition
rather than focusing school as a business-oriented organization during TQM implementation. It is hoped that
through utilizing the society-oriented model in school, it may help to gain supports from relevant parties
towards achieving school excellence.
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Abstract
Cluster analysis aims to classify the data and ﬁnd meaningful groups based on the similarity. In case of
clustering of high-dimensional data, dimension reduction and visualization techniques can be used to reduce
computational complexity and interpret the results visually. On the other hand, several studies exist that include
cluster numbers which each data belongs to in features and improve prediction accuracy. Thus, in this study, we
use cluster analysis to understand the distributions of questionnaire respondents and predict their satisfaction
with high accuracy.
However, the purpose of this cluster analysis is not prediction, but classiﬁcation, and then the result may not
contribute to prediction accuracy.
Therefore, we propose the cluster analysis on the assumption that can be used to predict. The idea of adding
objective of prediction to features of clustering enables us to ﬁnd clusters which improve prediction accuracy
better than conventional clustering method. The proposed method is applied to the datasets of consumer
satisfaction survey, which shown that it improved the Precision score compared to clustering without objective.
Also, we can use the result of clustering to grasp the distribution of individuals. Hence, we interpret the tendency
of answers and intention to extend in each cluster from two dimensional plots.
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Abstract
The Mahalanobis-Taguchi (MT) system is instrumental in various ﬁelds centered on the manufacturing
industry. Taguchi’s T-method and its improved methods can be used for regression analyses in the MT system.
Additionally, a multivariate T-method system exists, which is an extension of Taguchi’s T-method for multiple
output prediction. Thus, although several studies have been published about the T-method, the procedure of its
application to classiﬁcation has not been discussed.
From these perspectives, we consider the procedures of the T-method for discrimination. In this paper, we
examine a discriminant T-method, which includes three core methods and three data conversions. Although the
usual classiﬁcation methods assume that feature values influence classes, our method assumes the opposite.
Moreover, the performances of the proposed and existing methods are compared under several models based
on the T-method and logistic regression using Monte Carlo simulations. Furthermore, we compare the
performance using actual data. The prediction accuracy of the discriminant T-method was found to obtain the
best score in some cases.
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Abstract
The Mahalanobis-Taguchi (MT) method is a multivariate analysis method for anomaly detection or pattern
recognition. In the former, the MT method creates a unit space in which the normal group forms a homogeneous
population and determines whether an individual belongs to the unit space. However, when we expect the
homogeneity of abnormal individuals, which we refer to as “known anomalies,” we can deﬁne the unit space for
them as well as normal. Individuals that do not belong to any unit space are likely to be “unknown anomalies”
when multiple unit spaces can be set in this way. In this study, we propose two novel analysis procedures to
detect and classify “unknown anomalies” and “known anomalies” within the framework of the MT method.
Through Monte Carlo simulation and actual data analysis, we demonstrate that the proposed procedure can
appropriately detect and classify two types of abnormal individuals. We also focus not only on the “Supervised
Learning” using the training data labeled as “normal” and “known anomaly,” but also on the “Semi-Supervised
Learning” using labeled and unlabeled data. We introduce “Semi-Supervised Learning” as a parameter
estimation method in the proposed procedures and conﬁrm that it can be a countermeasure when the labeled
data size is small.
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Abstract
TrackMan is a ballistic measuring device developed by the Danish company, TrackMan. Using the data recorded
by TrackMan, we can now quantitatively analyze various sports, making it is possible to propose new strategies
and train players effectively in the sports ﬁeld.
In this study, we focused on the training of baseball pitchers and analyzed the failure tendency of breaking balls
using variational Bayesian Gaussian mixture models (VBGMM) clustering with TrackMan data. As a result, a
different breaking balls failure tendencies were conﬁrmed for each pitcher. Furthermore, it was found that
different types of pitches have similar tendencies when some pitchers throw failed breaking balls. We propose
an analysis process to help understand the failure tendency of each pitcher in the ﬁeld. The ﬁndings are
expected to contribute to training for pitching accuracy and the strengthening of the entire team.
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Abstract
The Recognition-Taguchi (RT) method has been proposed for evaluating binary data such as image data.
Additionally, the RT-PC method can be applied to continuous-type data when the variables have different units.
The RT-PC method uses the principal component analysis (PCA); however, applying PCA to high-dimensional
data causes complications in the estimation accuracy of the eigenvalue and eigenvector. Therefore, a method
based on the sparse PCA is proposed in this context instead of the conventional PCA. However, previous studies
have not investigated the assumption that the anomaly-detection performance of the RT-PC method is based
on a typical high-dimensional PCA. In this study, we introduce the noise-reduction and cross-data (CD) matrix
methods to the RT-PC method and evaluate their performance using Monte Carlo simulation. The RT-CD
method uses the calculation process of the CD matrix method instead of PCA. The simulation analysis results
show a slightly better performance in the pattern of inner anomalies when compared to the RT-PC method. The
RT-NR method uses the calculation process of the noise-reduction method in the RT-PC method instead of PCA.
Finally, the RT-NR and RT-PC methods are observed to exhibit the same anomaly-detection performance.
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Abstract
In recent years, with the spread of the Internet, more than 70% of people are tired of travel planning. The reason
for this may be "the choice overload phenomenon" and "the fact that the existing system is not able to handle
changing preferences while looking at the choices". Therefore, by suppressing the occurrence of the
phenomenon, and extracting the preferences that change while looking at the choices, the fatigue of travel
planning is reduced. First, the tourist spots are divided into clusters and plotted in a multidimensional space.
Next, based on that, the user is presented with two photos and asked to select the one which wants to go. Then,
based on the coordinates used in the clustering and the time required for selection, changes in preferences were
extracted. As a result, time has a lot to do with the preferences that change as user look at the choices. It was
also found that the selection time, which indicates a change in preferences, differs depending on the individual
and the situation of who to go with.
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Abstract
Hospitals play an important role in maintaining social infrastructure and are therefore required to perform
emergency response work in addition to their daily routine work in the event of a natural disaster or a pandemic.
Thus, hospitals regularly conduct disaster exercises and education to raise the crisis awareness of medical
staff, resulting in preparations for a quick response during a disaster.
However, many hospitals implement disaster exercises only a few times per year. Moreover, even if the exercises
are performed, it is often difﬁcult to impart the same feeling of tension as during a disaster. Therefore, it is
difﬁcult to encourage medical staff to change their crisis awareness and action, which may delay preparation
for emergencies.
This study proposed a mechanism that results in a change in crisis awareness and action with reference to past
research. Subsequently, a questionnaire was developed based on this mechanism. Moreover, the questionnaire
was administered to the staff of a certain base disaster hospital to clarify the reasons for crisis awareness and
action changes in response to emergencies. This will make it possible to design both disaster exercises and
education that promote crisis awareness and action changes among medical staff.
In this study, crisis awareness is deﬁned as the awareness that triggers action in response to an emergency
event after it is recognized through proactive information gathering and disaster response. In addition, a change
in action is deﬁned as an individual healthcare staff member’s effort to solve the problems faced by the hospital.
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Abstract
Recently, data utilization is being used in various ﬁelds, for instance retail marketing, medical care, ﬁnance, and
so on. Especially, in "Non-contractual" customer relationship management, Recency, Frequency and
Monetary-Value (RFM) analysis is widely used to identify loyal customers. In addition, there is a measure
Clumpiness (C), deﬁned as the degree of nonconformity, and Yao Zhang (2015) showed C adds to the predictive
power in customer churn prediction. Regarding RFM Measures and Customer Lifetime Value (CLV), Abe (2011)
modeled the three behavioral processes of customers that underlie the RFM measures and analyzed them by
using hierarchical Bayes. As a result, this model can express the differences between individuals through a
hierarchical Bayesian model and calculate CLV which cannot be observed.
In this study, we try to improve the existing model of Abe (2011) so that C can be expressed, and then we
succeeded in improving the expressiveness of purchasing characteristics and the prediction accuracy,
considering individual differences with hierarchical Bayesian model. Compared with the existing study, the
novelty of this study is that the customer's purchase interval can be expressed by Weibull distribution while, in
the existing model, the customer's purchase frequency was expressed by Poisson distribution. This is because
we ﬁrst discovered a good correlation between C and a parameter of Weibull distribution.
With the public data set in UCI Machine Learning Repository, the proposed method recorded higher prediction
accuracy of purchase times. These results showed that the purchasing characteristics can be expressed better
in the proposed model expressing C.
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Abstract
For the prevention of recurring defects, it is important to search for defect cases which include similar cause
from the defect case database and take appropriate measures at the design and the manufacturing stages.
Failure to search for a defect case may cause the wrong corrective action. One of the reasons for the search
omission is defects with the same meaning described in different linguistic expressions. For example, "oil leak"
of a braking system has a signiﬁcant impact on safety while driving, but it is often described in different
expressions such as "fluid dripping" and "grease oozing". Also in Japanese, words with the same meaning are
described in various kind of expressions by 4 types of characters (hiragana, katakana, kanji, and English words).
We developed a keyword search system equipped with a synonym dictionary consisting of 3,000 headwords
and a total of 15,000 synonyms so that even users without search skills can search for required defect cases
with minimum search omission and noise. Four ideas were introduced: (1) the word candidates to be registered
are extracted from existing in-house defect case texts and publicly available dataset, (2) words used as
meanings in subordinate concept of headwords are registered and used as search words, (3) "neighborhood
search conditions" are deﬁned to reduce search omission, (4) "NOT search conditions" are deﬁned to reduce
search noise. As a result of the evaluation by using our synonym dictionary, the recall rate was improved from
54% to 82%, while maintaining the precision rate at 80%.
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Abstract
The manufacturing and logistics industries are undergoing the fourth industrial revolution, known as Industry
4.0. IoT and blockchain as the concept of Industry 4.0 are accelerating to be implemented in the manufacturing,
logistics, and strategic businesses of supply chain organizations. However, the implementation of new
technologies is also facing threats and challenges. Information leakage and network attacks, deﬁned as
Cybersecurity threats, affects supply chain business processes. Cybersecurity threats can cause unimaginable
business losses to supply chain companies, affect the company's ability to be a part of the overall supply chain.
This research integrates other research results in the ﬁeld, explores the application of IoT and blockchain in
supply chain management, understands that the combination of IoT and blockchain enhances the visibility and
transparency of the supply chain and improves the supply chain performance. This study deﬁnes four
dimensions that influence the supply chain organization's intention to adopt IoT blockchains based on related
research. They are perceived cost, supply chain performance improvement, customer trust, and cybersecurity.
The research proposes that each dimension influences adoption intentions. A conceptual model is generated
based on the hypotheses and latent variables.
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Abstract
Using the recommendation system enables us, to propose an appropriate item to each user, and activate the
purchase activity of the user. Therefore, the importance of recommending appropriate items to potential
customers is increasing in recent days. When making a recommendation on the Web site, user's action log data
are commonly used. There are various recommender systems, especially Collaborative Filtering (CF) methods,
produce user speciﬁc recommendations of items based on patterns of ratings or usage without need for
exogenous information about either items or users, are typical. There are several issues in searching for
neighbors using similarity equations of a memory-based CF: the accuracy of the recommendation is not so
good, and user rating trends (eg, tend to be highly rated for all movies) are not taken into account.
We propose the two weighting similarities using Propensity Score (PS) to solve above problems, and mainly
improve the accuracy of recommendations compared to the benchmark method. As a result, both of two
proposed methods improved the accuracy of recommendations, and this result suggests that by using the
weighted similarity based on the propensity score, we succeeded in discriminating the evaluators who have
similar evaluation methods. However, since information may have been deleted due to much strong weighting,
we will compare it with other methods as a future task.
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Abstract
Recently, a large number of posted cooking recipes have been shared on the Internet. Several machine learning
approaches to analyze those recipes have been proposed such as a method to discover alternative ingredients
by obtaining distributed representations from cooking procedures and ingredient names, or a method to extract
basic procedures from common features in cooking procedures. Such methods utilize the constructed
semantic space to calculate the distances of cooking directions and ingredients between recipes, and their
usefulness has been shown from the viewpoint of similarity between recipes deﬁned by these distances. In a
similar space, we believe that it is possible to analyze not only the similarities between recipes but also their
diversity. Even for the same dish name, there are a variety of recipes depending on the contributor, and the
diversity varies from dish to dish. By taking this diversity into account, it is possible to perform various analyses
such as extracting recipes that are suitable for each user. In this study, we propose a method to analyze the
diversity of recipes using distributed representation. In addition, we apply the proposed method to the posted
data on an actual recipe site and show its usefulness.
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Abstract
Usually, discriminative models are constructed by learning a set of given training data so that the predictive
performance for the data that are not generated from the same distribution with the training data is not
guaranteed. Such data is called out-of-distribution (OOD) data, and data following the same distribution with
the training data is called in-distribution data. For practical applications, it is important to detect OOD data
before being input into a high qualiﬁed classiﬁer. Recently, a likelihood ratio based method has been proposed
for OOD detection. In this method, the likelihood ratio calculated by two generative models with different noise
condition is used as a detection index to evaluate only the semantic information, ignoring the background
information of each data. Here, the generative model used for OOD detection should estimate the true
distribution of in-distribution data accurately. However, in-distribution data may follow different distribution for
each class. Therefore, constructing generative models for each class makes every distribution structure to be
simpler than that modeled for all classes together. In this study, we propose OOD detection method using
generative models trained independently for each class. We also conduct experiments using image datasets to
show the effectiveness of the proposed method.
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Abstract
In product design and manufacturing, there is a need for optimal parameter design. In recent years, sequential
optimization, which searches for optimal parameters by iterating additional experiments and analysis, has been
attracting attention. Since sequential optimization involves additional experiments, it has many advantages for
optimal parameter design, such as reexamination of the search range. Conventional methods for selecting
additional experimental points in sequential optimization include the acquisition function of Bayesian
optimization and the Augmentation of D-optimal designs. However, these methods may not be able to ﬁnd the
optimal parameters or the number of experiments may not be stable. Therefore, the purpose of this research is
to create a method that can effectively and efﬁciently select additional experimental points and search for the
optimal point.
Bayesian optimization is an excellent method to select additional experimental points from prior data. On the
other hand, the initial experimental design is not stable due to random selection. In this study, we propose two
methods of Bayesian optimization that incorporate D-optimal designs and Space-ﬁlling Designs as the initial
experimental design.
For the two proposed methods, we show that they can search for the optimal point stably and with fewer
experiments than the existing methods from seven simulations assuming all kinds of situations. Among the two
methods, the method that incorporates D-optimal designs into the initial experimental design of Bayesian
optimization is particularly effective and efﬁcient in searching for the optimal points, and is an excellent method.
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Abstract
Total Quality Management (TQM) is the management philosophy that heads toward the continuous
improvement. Its concepts have been being widespread into many countries. Until now, its implementing effects
on enhancing the ﬁrm performance have been widely conﬁrmed with the empirical studies targeting larger
ﬁrms. However, in the context of small and medium-sized enterprises (SMEs), there are still concerns on
whether TQM is necessary and contributes positive effects to the ﬁrm’s performances or not. While considering
current situation of SMEs in Thailand, they have to deal with several serious challenges (e.g., the difﬁculty to
access ﬁnance resulting from lack of governance, lack of management skills and their Innovative Capability)
which might affect their low performances of both in terms of ﬁnancial and non-ﬁnancial measures. Based on
the literature reviews, there have been several evidences that TQM could be implemented to solve such
mentioned issues. Therefore, this research aims to provide the systematic review of the literatures, then
construct the conceptual model of how TQM can be applied and its effect on solving problems of SMEs in
Thailand, and validate such relationships by the analysis using Structural Equation Modeling (SEM). In addition,
in order to demonstrate the situation of Thai SMEs among those in developed countries, regarding the
implementation of TQM, we extend our scope to another similar study, but in the context of SMEs located in
Japan, in order to compare the TQM effects and the results between two contexts.
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Abstract
Customer Relationship Management (CRM) has been an important concern for various companies which try to
improve their proﬁt margin. The most important concept for CRM is Customer Lifetime Value (CLV), which is
used to target the valued customers. In recent years, online shopping is very popular, and the monitoring of user
behavior brings more information to the user analysis. This kind of dataset has the characteristics of large
amount of data, different kinds of goods purchased, short observation time, etc. For CLV, Recency, Frequency
and Monetary-Value (RFM) model is a common and simple model. However, RFM model has lots of limitations,
therefore, yeh (2009) has proposed RFMTC model by using Bernoulli sequence. This model has been tested on
blood transfusion service dataset.
The purpose of this study is to apply the RFMTC model to the user data of online shopping and make use of the
unique characteristics of online shopping to improve the accuracy of the model. The results show that the
RFMTC model can be applied to the purchase data set of online shopping malls, and its performance is better
than that of the RFM model. Through the prediction of the purchase behavior of users, the life value of users can
be calculated in the future so as to ﬁnd valuable customers for enterprises.
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Abstract
Nonregular designs are one of the types of experimental design in which two factorial effects are partially or
completely confounded. They have the advantage of flexibility in the number of experiments that can be
constructed. In particular, nonregular designs of strength 3 attract much attention in recent years because it
allows the estimation of the two-factor interaction while reducing the number of experiments. This is possible
because the orthogonality of the two-factor interaction and the main effect is guaranteed, and partial
confounding of the two-factor interaction is also allowed. However, the construction of nonregular designs with
large run sizes has not been studied much because the construction by full enumeration is computationally
infeasible. In this study, two-level nonregular designs of strength 3 are constructed using the method presented
in the previous study, and designs with better correlation structure in two-factor interaction are searched for
using the proposed algorithm. This algorithm is based on the Artiﬁcial Bee Colony (ABC) algorithm, which is
commonly used for solving combinatorial and numeric optimization problems. This study reforms the algorithm
to adjust the situation and search globally. The results show that the designs have better correlation structures
than the designs presented in the previous studies. Also, this study discusses the best F4 vector that can be
obtained by sign switching.
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Abstract
It is important for companies to verify the effects of their marketing measures and make appropriate decisions.
To correctly verify the causal effects from observational data, it is critical to make use of the causal inference,
which was developed in statistics and machine learning theory. Traditionally, the conditional average treatment
effect (CATE) is often estimated and used to better understand causal mechanisms by allocating subjects to
two groups and treating them differently. CATE makes it possible to identify the user group for whom a
marketing measure is effective in marketing analysis. One of the widely used models for CATE estimation is the
causal tree, which has high interpretability and is useful for analyzing the factors affecting the measure.
However, this method may not be effective when subjects are allocated to two groups with selection bias.
Therefore, in this study, we propose a method for estimating CATE by considering selection bias based on
causal tree by introducing the double robust estimator to estimate the average treatment effect (ATE). To
evaluate the effectiveness of the proposed method, the precision of the CATE estimation was evaluated through
simulation experiments. In addition, we applied the proposed method to actual data and demonstrated its
usefulness from the viewpoint of estimation accuracy.
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Abstract
In recent years, network-based ﬁnancial transactions, such as online banking and virtual currency, have
become widespread in many developed worlds. In such ﬁnancial transactions, it is important to provide a secure
usage environment such as illegal transactions are automatically detected. One of the solutions for the task of
identifying illegal transactions is a machine learning approach to classify the transaction data into normal or
fraudulent transactions. However, we must pay attention to the im-balance of the data, for most of the
transactions are normal and only a few of them are fraudulent. In general, it is possible to improve the
performance of the classiﬁcation model by generating pseudo fraud transactions data by synthetically
oversampling, and training the classiﬁcation model with both the original and the pseudo data. In recent years,
Generative Adversarial Networks (GAN) have been attracting attention as an effective data generation method,
and Conditional Tabular GAN (CTGAN) which is one variety of the GAN can be especially used for tabular data
such as transactions data. In this study, we propose a new fraud detection framework for detecting fraudulent
behaviors in virtual currency transactions. Speciﬁcally, we apply CTGAN for oversampling the pseudo fraud
transactions in order to improve the imbalance between fraudulent and normal transactions. By the proposed
method, we aim to improve the performance of fraud detection based on a random forest classiﬁer after
oversampling. The effectiveness of the proposed method is clariﬁed by applying it to an actual data set and
analyzing the result.
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Abstract
Recently, several EC sites accumulating purchase histories or posted product rates by users as well as
relationships between users have become standard on the Internet. For understanding the structure of whole
data, dividing users into several groups whose tastes or objectives are similar is one of the practical
approaches. A user group connected with each other and having identical preferences is called community, and
we can apply community detection for marketing purposes. In the case of community detection on the
community sites with the functions explained above, it is desirable to detect communities using the weights of
edges considering both the edge information and node attributes, which represent the connection information
in the network (e.g., relationships of users) and preferences of users (e.g., purchase history), respectively. Graph
Attention Network, which aggregates features from neighbors of a current node, can be applied to this type of
community detection. However, attention values of nodes having so many neighbors with high correlation
features may be overestimated or underestimated. Therefore, there is a concern that the network information
will not be appropriately captured and evaluated, resulting in community detection with low interpretability. In
this study, we propose an edge weighting method that solves the problems of overestimation and
underestimation. In addition, we demonstrate an analysis of an actual data set by our proposal and show that
the proposed method can extract communities representing preferences and relationships adequately among
belonging users.
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Abstract
In this research, we propose an analytical model based on Robust Variational Autoencoder (RVAE) to analyze
the characteristics of listed items among stores focusing on prepared food products for future elimination of
food loss. The data is sparse because the number of prepared food items displayed in each store is only about
10% of the total number sold in all stores. To cope with this sparsity, a simple autoencoder model is
inappropriate because of large variation in input data due to the existence of characteristic stores that sell
unique products. Therefore, this paper applies RVAEs to the analysis of the characteristics of listed items. Here,
the latent representation of a RVAE is output from a probability distribution, and in general, the similarity of
intermediate representations of two RVAEs is measured by sampling from the probability distributions. This
research proposes a method to calculate the distance between probability distributions without sampling for
valid estimation of similarities. The reconstruction error obtained by RVAE enables us to detect stores whose
tendencies are signiﬁcantly different from other stores. It is also possible to detect stores with similar
tendencies. Finally, the proposed method is applied to an actual data set and its effectiveness is veriﬁed.
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Abstract
Recently, document data volume on internet is rapidly increasing and the multi-label classiﬁcation is necessary
for users to access appropriate documents efﬁciently. Therefore, the techniques related to multi-label text
classiﬁcation, which assumes that multiple labels are assigned to each single document, have become so
important. One of the approaches to solve this problem is Branched Multi-Task Networks (BMTN) making use
of plural Deep Neural Networks. BMTN constructs a multi-layered neural network in which a middle layer of
several Deep Neural Networks is shared for corresponding labels that are highly related to one another. In
BMTN, the shared structure is determined by clustering labels with the similarity of intermediate
representations between labels, but the number of clusters in each middle layer must be set in advance by an
analyst in an empirical way. Therefore, it is possible that a set number of clusters doesn't adequately represent
the relationship between labels. In this study, we propose an algorithm for determining the optimal number of
clusters that can adequately represent the relationship between labels in clustering. Finally, we apply the
proposed method to the article data of Yomiuri newspaper, and show the effectiveness of the proposed method
in terms of estimation accuracy.
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Abstract
The spatial transmission pattern of influenza using the daily sales volume of anti-influenza virus drugs of 137
pharmacies scattered in the Kanto region of Japan was estimated. The deviation of epidemic peak days
between different regions was considered to capture spatial transmission patterns. Here, we assumed that the
peak of the data from pharmacy sales corresponds to a peak in the influenza epidemic and estimated the
epidemic peak days of each pharmacy sale volume. Additionally, a spatial interpolation method called ordinary
kriging is applied to the estimated epidemic peak days of multiple pharmacies to create the map of epidemic
peak days throughout the Kanto region. The pharmacy sales volume for the 2012/2013 influenza season was
used to analyze the spatial transmission pattern. As a result, our method that combines pharmacy sales data
and ordinary kriging revealed the existence of daily transmission patterns in the Kanto region, not obtained from
the other data due to its measurement interval. The validity of the map of epidemic peak days was considered
from the leave-one-out cross-validation and the variance of the prediction error using ordinary kriging. By
increasing the number of pharmacies to be analyzed, it is possible to capture the spatial transmission pattern
in more detail.
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Abstract
Decision tree is an useful model for label classiﬁcation and has high interpretability. However, the common size
of training data for a decision tree could lead to be overﬁtting. Although the ensemble discriminator of decision
trees prevents overﬁtting and earns high predictive accuracy, it will also lose interpretability because of
generating a large amount of random decision trees. Therefore, it should be useful for actual application if we
can acquire a single decision tree that has the same predictive performance as the ensemble discriminator.
BATrees is one of methods to learn a highly predictable single decision tree by generating many new training
data. However, BATrees’ algorithm requires a huge amount of generated data with high computational cost. Too
much generated data deviating from the distribution of the target data will lead decision tree to lose
interpretability.
In this study, we propose a method for learning a single decision tree with high accuracy with Autoencoder as a
generative model. In the proposed model, SMOTE as oversampling method is used to generate additional
learning data by following the distribution of the target data with a small amount of computation. Finally, we
show the effectiveness of proposal by analyses using actual data sets.
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Abstract
Evaluating measurement methods is essential to validate the quality assurance of measurement results. This
study estimates the trueness of binary measurement and develops a method that statistically checks bias. ISO
5725-1 describes “accuracy” to evaluate the performance of measurement methods. ISO 5725-4 proposed a
method for estimating bias of the measurement method and laboratory bias, and detecting bias at the
signiﬁcance level α. However, methods are only valid for quantitative data. For qualitative data, studies on
quantifying the precision of binary and multinomial data, have been conducted. However, no previous studies
have quantiﬁed the trueness of qualitative data yet. Therefore, we propose expressions for measuring the
trueness of binary data; the difference in probability, probit, logit, and complementary logarithmic
transformations. Furthermore, we propose a test method based on ISO 5725 to detect bias of the measurement
method and laboratory bias. This study compared advantages and disadvantages in each expression to
reasonably evaluate the trueness of binary data measurement from the points of estimation and test. We
obtained agreeable properties of transformation; if a small bias occurs when measured probability or true value
is almost zero or one, it strongly influences the evaluation of trueness. However, when the measured probability
or true value is almost 0.5, the small bias weakly influences evaluation. We concluded that logit and left side
complementary logarithmic transformations are beneﬁcial as the expression of trueness.
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Abstract
Online surveys, which have been actively conducted in recent years, are characterized by the tendency to have
many questionnaire items because there are no limitations on paper space constraint. Therefore, when
conducting those analyses, the key to success is how to analyze a large number of variables that are correlated.
In this paper, we apply a selective dual-sided causal analysis and structural equation modeling to the analysis
of an online survey of workers and discuss the relationship between the two methodologies. First, we apply
selective dual-sided causal analysis to a case study to identify the main items to be addressed and the root
causes. Next, we modify the results of the selective dual-sided causal analysis, draw a hypothetical model, and
attempt structural equation modeling. As a result, we are able to obtain broad knowledge that allows us to look
at the whole causal structure.
From these results, it concludes that the use of selective dual-sided causal analysis is effective for proposing
speciﬁc measures, while the use of structural equation modeling is effective for interpreting the results from an
overall perspective. The future tasks will be to narrow down the target industries and professions and to apply
these methodologies in the selected organizations.
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Abstract
A screening experiment is an experimental design that focuses on narrowing down factors affecting response.
To cope with an increase in experimental runs due to an increase in the number of factors caused by product
diversiﬁcation , a screening experiment has been applied to two-level supersaturated designs.
Previous studies have shown that the Box–Meyer method, as an analysis method for two-level supersaturated
design, has provided more accurate screening results than other analysis methods. However, when the
experimental size becomes large, the computational complexity becomes enormous, and the analysis becomes
impossible.
Therefore, this study proposes a method that reduces the computational burden of the analysis and enables the
analysis to be performed even for large experimental designs.
The Box–Meyer method calculates the posterior probabilities of all models and extracts factors immediately.
However, the proposed method extracts factors successively, adds them to the model, calculates the posterior
probability and extracts factors again. This process is repeated until a certain time.
We compare the Box–Meyer method with the proposed method in simulations of seven different design sizes,
which can be analyzed by the Box–Meyer method. In addition, in simulations of four different design sizes,
which cannot be analyzed by the Box–Meyer method, we evaluate the proposed method in absolute terms.
The simulation evaluation based on several evaluation indices, showed that the proposed method is superior to
the Box–Meyer method for large experimental designs.
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Abstract
The purpose of this study is to identify the value of the occupational health and safety management system
(OHSMS) certiﬁcation through a comparison of the effects of utilization as improvement of ability between
certiﬁed companies and non-certiﬁed companies.
Most of the previous research on OHSMS certiﬁcation has been conducted survey only on certiﬁed companies.
However, if non-certiﬁed companies are not conducted survey, "effect by implementing OHSMS" and "effect by
obtaining OHSMS certiﬁcation" is confused. Therefore, in this study, we survey to both 21 companies utilizing
OHSMS with certiﬁcation and 26 companies utilizing OHSMS without certiﬁcation. The survey items are 8
effects related to "utilization as improvement of ability". As a result, companies that have acquired OHSMS
certiﬁcation have the "Effects beyond the improvement of occupational health and safety ability" such as risk
reduction of compensation for damage, improvement of operation performance and realization of company
sustainability compared non-certiﬁed companies.
This result is a little helpful for companies to consider obtaining OHSMS certiﬁcation and very useful for
organizations that utilize the difference between certiﬁed companies and non-certiﬁed companies.
However, it should be noted that this result shows the correlation between “whether or not OHSMS certiﬁcation
has been obtained” and “the magnitude of Effect about utilization as improvement of ability” and does not
strongly prove the causal relationship. Therefore, it is expected to show the causal relationship by using SEM
analysis in the future.
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Abstract
According to a survey by the Ministry of Health, Labor and Welfare, fatalities from heart and cerebrovascular
diseases account for more than 20% of the total number of deaths in recent years. Therefore, physiological
function tests, which are indispensable for the early detection of heart and brain diseases, have become
signiﬁcant. In order to reduce patients’ waiting time and improve doctors’ productivity, physiological function
tests at KMC Hospital use an appointment scheduling system.
However, the doctors ﬁnalized the reservation framework based on their experiences rather than considering
factors that might influence the design of such a reservation framework. Therefore, although the appointment
scheduling system was implemented at KMC Hospital, patients continued to wait a long time and doctors
continued to work overtime.
First, the status of the reservation framework was determined by interviewing doctors at KMC Hospital.
Subsequently, we extracted the variable factors that influence the design of a reservation framework based on
prior research and the results of the interviews. Next, based on the historical data of examination and a survey,
we determined the characteristics of the variable factors and built a simulator. Finally, we validated the accuracy
of the simulator.
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Abstract
In Japan, the demand for medical and nursing care has increased in proportion with the rapid aging of the
population. Under this situation, the Ministry of Health, Labor and Welfare is promoting the establishment of
Integrated Community Care System (ICCS) that multiple institutions, such as hospitals and nursing homes, work
together to provide medical care and daily life support to citizens.
In the establishment of ICCS, Advance Care Planning (ACP) is a necessary measure. ACP is a process in which
patients, their families, and medical professionals repeatedly discuss future treatment and care based on the
patient's values and preferences. It is intended for a wide range of age groups, but in Japan, ACP is needed for the
elderly due to rapid aging. However, the implementation rate is low, and it is not being carried out smoothly. In
addition, the methods and potential obstacles are unclear.
The purpose of this study is to clarify the factors that negatively affect ACP and the issues. First, we conduct a
preliminary survey to deeply investigate the impressions of ACP. Then, we design a questionnaire. Finally, we
conduct a questionnaire survey in community A to identify the obstacles to ACP as perceived by the general public.
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Abstract
Recently, infectious diseases that can cause pandemics have occurred in Japan and abroad. It is important for
a safe and secure society to be able to continue to provide medical care in the event of a pandemic. An effective
way to achieve this is to create a business continuity plan (hereinafter BCP) that considers the characteristics
of healthcare. Conventionally, hospitals have prepared BCP assuming only earthquakes. However, earthquakes
and pandemics have different characteristics and issues that need to be addressed. In addition, the guidelines
showed by the Ministry of Health, Labor and Welfare and other organizations do not describe speciﬁc
preparation methods. For these reasons, the purpose of this study is to clarify the issues that should be
addressed in BCP using COVID-19 as a case study.
First, we collected information on the issues that existed during the pandemic and the measures taken through
interviews with people involved in several hospitals and surveys of materials from several academic societies.
Then, through the analysis of the survey results, we summarize the issues that existed in hospitals during the
pandemic and the measures that were taken. Then, by summarizing similar issues and measures, we clariﬁed
the issues that should be addressed in the BCP.
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Abstract
The purpose of this study is to propose measures to resolve the outpatient nurses’ anxiety and grievances related
to the support system at the outpatient clinic of the KMC Hospital. The amount and nature of work assigned to
hospital nurses is determined by factors such as the number of patients, type of surgeries, etc., which change
every day. Therefore, it is essential to standardize the nurses’ daily workload. One of the methods used to achieve
this is the provision of a support system for nurses that can be found in most hospitals’ clinical departments,
outpatient departments, and wards. Support systems make effective use of limited human resources to ensure the
smooth functioning of each department or ward. In a similar previous study, outpatient nurses’ anxiety, and
grievances about the support system at a particular hospital were recorded through a semi-structured interview.
However, no speciﬁc measures were proposed to remedy these issues. In this study, ﬁrstly, we analyze the support
system available to nurses in the outpatient department of the KMC hospital, and nurses’ anxiety and grievances
about the support system. Next, we infer the causes attributable to nurses’ anxiety and dissatisfaction. Finally, we
propose measures to resolve the outpatient nurses’ anxiety and grievances.
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Abstract
When a system consists of several components which could fail, and the failure records lack of the information
for the identiﬁcation of components, those records become an observation of a superimposed renewal process,
under the assumption that the failures of each component follow renewal processes. The identiﬁcation of
components needs the labels of failures. Labels are the identity information of individual failures, such as the
serial number of the failed component, or the most recent failure time. When these labels are missing, it is
challenging to conduct statistical inference on renewal processes. Recently a likelihood-based method is
proposed under the assumption that all renewal processes under a superimposed process are homogeneous.
This paper discusses the argument used in the method and tries to establish a connection among
homogeneous cases and heterogeneous cases.
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Abstract
The Mahalanobis-Taguchi (MT) method is a multivariate analysis method that deals with problems, such as
pattern recognition and anomaly detection, that detect outliers from data groups.
The MT method is applied to various other ﬁelds (e.g., medical examination, corporate bankruptcy
discrimination, employee turnover discrimination, etc.). At the time of application, the effectiveness of the MT
method for scale data other than continuous variables has not been clariﬁed.
The MTP method, which is an MT method using the Mahalanobis distance calculated using the Pearson's
correlation coefﬁcient for the correlation between continuous variables and using the polyserial correlation
coefﬁcient for the correlation between continuous variables and interval scale variables, is proposed as a
method for mixed data.
By simulation with artiﬁcial data, it was conﬁrmed that the anomaly detection accuracy of the MT method
decreased with respect to the interval scale, and the correlation weakening by interval scaling can be eliminated
using the polyserial correlation coefﬁcient.
This study shows that the abnormality discrimination accuracy of the MTP method exceeds that of the MT
method, although it is in a limited environment.
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Abstract
If you live in plain clothes, you need to think about what to wear every morning. Many people enjoy daily
coordination, but many do not. In recent years, the number of people who buy clothes through online shopping has
increased, but they cannot get advice from the clerk. Therefore, there is a current situation that it is not known
whether it is suitable as a coordination. In this study, in order to improve such problems, we propose a method for
estimating the construction of an evaluation model for fashion coordination based on image processing. Fashion
coordination images and text information of fashion coordination were collected from the Web, and image
processing was performed using machine learning to learn. After that, an evaluation model was constructed using
the number of favorites of the collected text information as an index. In addition, by using "trend keywords" on the
Web, we propose an evaluation model for fashion coordination that takes into account trends.
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Abstract
It is necessary to evaluate measurement methods to perform quality assurance on measurement results ISO
5725 is an international standard for the performance evaluation of measurement methods; ISO 5725-2
provides a method for evaluating measurement precision for quantitative data. There have been a lot of studies
on the qualitative data methodology. However, no workable techniques have d yet to be developed. This study
aims to develop a new model with binary data and compare it to Wilrich’s estimation method. Homoscedasticity
cannot be guaranteed if the measurement results have a binomial distribution because measurement results
solely depend on the detection probability. In this study, we prepared two parameters for the beta-binomial
distribution to assume that the measurement results of each laboratory are homoscedasticity, and we assumed
that the sum of the measurement results is the beta-binomial distribution to believe that the measurement
results are independent. We investigate the relationship between the theoretical and estimated values by
changing the reproducibility variance, repeatability variance, expected value of detection probability, number of
laboratories, and number of repetitions. The predicted and theoretical values of the sum of between laboratory
variance then ﬁt well, whereas the predicted and theoretical values of the repeatability variance ﬁt poorly.
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Abstract
The continuous increase in the ratio of elderly people in Japan has drawn more attention to long-term care
services. In Japan, the long-term care insurance system was established in April 2000. However, the actual
content of the care service received does not appropriately reflect the nursing care fee. Considering the
qualitative problem of long-term care services, the burden of caregivers, which indicates how caregivers feel, is
vital. However, it is difﬁcult for others to evaluate the burden because the feeling differs among individuals. If the
effects of factors that compose the burden are known, the overall view of the burden can be clariﬁed. Several
studies have been conducted to evaluate the burden, but it has not been comprehensively evaluated. In this
study, we deﬁned 24 actions by the concepts of “scene”, and 9 factors which has been suggested in previous
studies to be related to changes in the level of burden. we clarify the relationship between factors and the
burden in 24 actions using structural equation modeling (SEM). We standardized the data before employing
SEM to remove the differences in the perceived burden of individual caregivers from the burden assessment.
Thus, we could express and quantify the relationship between 9 factors and the burden in 24 actions.
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Abstract
One of the recommendation models evaluating items matching the preferences of each user is collaborative
ﬁltering, which recommends items with high purchase probability to each user. However, among the items with
high purchase probabilities, there would be items that are being purchased regularly and thus have little no need
of the recommendation. Therefore, one of the challenges for recommendation models is to identify items with
high recommendation effect. The recommendation effect can be regarded as an intervention effect in causal
inference by considering the recommendation of an item as an intervention. Hence, Counterfactual Regression
(CFR) can be useful, which is known as a model to estimate the intervention effect of individual users. However,
since this model can only handle one type of intervention, it is difﬁcult to directly apply it to recommender
systems where there are many recommended items as interventions. In this study, we extend the model to
estimate the effects of individual interventions in multiple interventions with a single CFR by combining user
and item features to form covariates of user-item pairs. This makes it possible to estimate the recommendation
effects for all user-item pairs. We demonstrate the effectiveness of the proposed method through experiments
using artiﬁcial data.
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Abstract
Age-replacement is one of the most used maintenance policies based on preventive action to prevent system
failure. In many settings of age-replacement, it is assumed that the maintenance time can be ignored since it
takes a short amount of time compared with operation time. However, maintenance, especially corrective
maintenance, may take more time due to variance factors such as the time of ordering spare parts, equipping
the maintenance teams, and transportation of maintenance equipment. Neglecting maintenance time while
optimizing maintenance policies for multi-unit systems may lead to sub-optimal or even wrong solutions to the
problem, thus higher servicing costs.
We propose an optimal age-replacement policy for systems consisting of multiple independent units connected
in series. The failure of either one of the units causes the entire system to fail, which is immediately detected.
Considering both preventive and corrective maintenance time, an optimization model is formulated to
determine an optimal planned maintenance period, minimizing the expected long run cost per unit time. The
sufﬁcient conditions for the existence and uniqueness of the corresponding optimal solution are derived.
The performance of the proposed maintenance policy was evaluated by comparing it with a conventional one
that does not take into account maintenance time. A numerical example is given that illustrates the effects of
downtime cost and maintenance time on the proposed maintenance policy.
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Abstract
Products or systems degrade over time. Degradation over time is frequently modeled by stochastic processes
to account for inherent randomness. Based on the assumption of additive accumulation of degradation, the
Lévy processes have been found to provide good models for a variety of degradation phenomena such as creep
of concrete, fatigue crack growth, corroded steel gates, and chloride ingress into concrete and studied well in
reliability, hydrology and water resource engineering. In the modeling the degradation phenomena by the Lévy
processes, “the shape function” plays an important role in bridging the gap between the assumption of the
stationary increments in the model and the nonstationary of actual degradation phenomenon. Numerous
papers dealing with the degradation processes with the shape functions have appeared in decades. In almost
all cases, however, the shape functions were selected to some simple functions such as power or exponential
functions. In spite of many papers dealing with the degradation processes, there does not appear to be any work
of the empirical methods of estimation of the shape functions in the degradation processes.
In this paper, we propose empirical methods of estimation of the shape function in stochastic degradation
models. The performances of the proposed methods are assessed by comparing the proposed methods with
the prominent shape functions, based on some well-known real datasets and simulated datasets.

Keywords
Degradation Processes; Gaussian Processes; Lévy Processes; Neural Networks; Nonparametric Methods

136

Joint Maintenance and Load-sharing
Optimization for Systems
with Workload-dependent Deterioration
Ryoya Ashizawa1* and Lu Jin1
University of Electro-Communications, Tokyo
Chofu Tokyo 182-8585, Japan
*Email : arar10231@sixth.inf.uec.ac.jp.

1

Abstract
Load-sharing is one way to improve reliability for a multi-unit system. While load-sharing improves reliability, it
also increases maintenance costs. Consideration of the trade-off between improving reliability and reducing
maintenance costs is complicated by the fact that the workload can greatly affect the unit deterioration rate.
Decision making regarding maintenance and load-sharing must therefore take into account the complex and
dynamic interactions between unit deterioration and workload. This research considers condition-based
maintenance for a system consists of two identical units of which the deterioration process is dependent each
other. A joint optimal maintenance and operation policy with flexible load-sharing is proposed for multi-unit
deteriorating systems under a constant total workload. The underlying deterioration process of the system,
which depends on the workload allocation, is described by a continuous stochastic process. The operator can
either continue operating the system for one more time period under a certain load distribution ratio or maintain
any unit based on the deterioration state of the system. The decision-making problem is formulated as a
Markov decision process that minimizes the total expected cost (both operation and maintenance costs) on an
inﬁnite horizon. The properties of the resulting optimal decision policies are investigated, and a set of sufﬁcient
conditions for a monotone policy to be optimal are provided.
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Abstract
This paper describes an educational program for comprehensive design methodology using a virtual computer
process. A virtual process takes less time, at a lower cost, so it is more efﬁcient than real processes from
technological and educational points of view. This is why we have developed the program. Comprehensive
design methodology is a series of procedures intended to achieve the design object with consistency and
certainty. In this method, we ﬁrst generate data sets with appropriately designed experiments. Next, we
estimate the statistical process model using those data sets in step wise procedure, followed by evaluating
model ﬁtting, discussing model structure, and elucidating the process mechanism. Then we optimize the
process to achieve the object under restricted conditions by mathematical programming. If the results are
insufﬁcient, additional regression analysis is carried out and optimal solutions are corrected. The key points of
this program are variable conversion in step wise procedure and evaluating variables in estimated models.
Furthermore, to optimize the process it is necessary to use not only interpolation solution but also extrapolation
solution. In a virtual computer process, it is easy to obtain such optimal solutions. In conclusion,
comprehensive design methodology using a virtual process is effective for educational programs.
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Abstract
The purpose of CS (customer satisfaction) survey is to identify the targets that need to be addressed. In this
analysis, principal component regression analysis is used because there are strong correlations between
service evaluation and product evaluation, which are the cause items of CS. The causal items with large factor
loadings for selected principal components are major causal items that should be addressed. The PCA
(principal component analysis) to identify these items is FDA (front-sided causal analysis).
If major causal items are few, we deal with them directly. However, if they are many, we use FA (factor analysis)
to extract the root causes behind them and deal with them. This method is BCA (back-sided causal analysis).
DCA (dual-sided causal analysis) is the effective analysis which uses FDA and BCA simultaneously. Principal
components are not present in the causal structure after the analysis．This is the same situation as a catalyst
that is not present in the product after a chemical reaction.
SEM (structural equation modeling) is advanced BCA, and its core purpose is to understand entire causal
structure. By modifying the results of DCA, SEM can be performed easily. This paper discusses DCA and its
subsequent evolution into SEM.
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Abstract
In recent times, the number of visitors to movie theaters has not increased despite the increase in the number
of movies and theaters, for many reasons, including the development of video content. Moreover, the number of
COVID-19 cases has dropped signiﬁcantly. Consequently, it has become necessary to consider measures to
increase the sum of money spent by visitors through marketing initiatives aimed at theatre sustainability.
Theater income comprises four main elements: ticket, advertising, movie-related product, and food and
beverage income. The purpose of this study is to develop measures to increase revenue from food and beverage
sales that do not depend on the movie itself. Speciﬁcally, we constructed an explanatory model based on the
logit model to explain how the frequency of usage of food and beverage outlets was related to the satisfaction
of each element of a theater experience using a questionnaire. However, the simple logit model was not
sufﬁcient to explain the relationships between the degree of satisfaction. Consequently, we applied the logit
model considering the latent classes and identiﬁed the factors that increased the number of users of food and
beverage outlets for each latent class. Moreover, we analyzed real-world data and demonstrated the
effectiveness of our analysis.
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Abstract
Products or systems degrade over time. Degradation over time is frequently modeled by stochastic processes
to account for inherent randomness. Based on the assumption of additive accumulation of degradation, the
family of degradation processes based on the Lévy family of stochastic processes including the Wiener, gamma,
and inverse Gaussian (IG) processes has been well studied in the literature. For the monotonic degradation such
as corrosion, crack growth and erosion, the Lévy process with increasing sample paths, which is referred to as
“subordinator”, to which the gamma and inverse Gaussian processes belong, has been applied as degradation
models by many authors.
However, there are some non-monotonic degradation phenomena in applications. For example, the degradation
paths of the HDD wear out and Li-ion battery cannot be monotonic. Although many papers dealing with the
nonmonotonic degradation processes have appeared in the years, only the Wiener process or its modiﬁcations
have been used to model the nonmonotonic degradation phenomena in them.
One of the reasons why only the Wiener processes have been used for non-monotonic degradation phenomena
might be that it is not well known that there is the Lévy process with nonmonotonic sample paths other than the
Wiener processes.
Recently, the stochastic degradation process based on the Tweedie distribution, referred to as “the Tweedie
exponential dispersion process”, which is the member of the Lévy process, has been used to model the
degradation phenomena in a few papers.
In this paper, we propose a new method of point and interval estimation for the parameters of TW process,
which perform satisfactory for all ρ. Especially, estimation method of TW process with negative parameter have
never reported in the literature. The proposed method is based on [Sera and Nagatsuka, 2020, ANQ2020]. The
key ideas of them are to use the moment generating function (MGF) and moments, instead of the pdf and
cumulative distribution function (cdf). Some real examples based on degradation data with nonmonotonic
paths are used to illustrate the degradation models developed here.
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Abstract
The Internet of Things (IoT) is one of the most important factors in the business, regardless of industry. Sensor
devices in the IoT generate produce massive amounts of data and collected data can be used to detect
suspicious events early. Anomaly detection techniques, the techniques of distinguishing between normal and
abnormal cases from the data, have been one of the most important techniques for detecting suspicious events
from the collected data. Many methods of the anomaly detection have appeared in the literature, almost all of
which are based on multivariate statistical process control techniques and machine learning techniques.
Recently, under the idea that information for suspicious and critical events are more likely to be involved in the
largest or smallest values than values around the mean or median, the anomaly detection methods based on
“the Extreme Value Theory” (EVT), which is the statistical theory dealing with the largest or smallest data, attract
the various of areas. However, they can be applied to only univariate data. There has been little work for the
multivariate anomaly detection based on the EVT. Multivariate anomaly detection method is important in
applications because almost all data are multivariate and applying univariate methods to multivariate data
independently can be misleading.
In this paper, we propose the new anomaly detection method based on the EVT for multivariate data. The
performance of the proposed methods is evaluated by a simulation study. The results of evaluations show that
the proposed method performs better than the existing method.
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Abstract
Accelerated life test (ALT) is often used for reliability tests for products. In the usual ALT, the stress levels must
be set before testing, however, it is difﬁcult to know which stress levels are best before beginning tests.
Recently, Lee et al.(2018, Technometrics) proposed the sequential Bayesian strategy for planning of ALTs using
a Bayesian estimation procedure for updating the parameter estimates sequentially. The method is showed that
the proposed strategy is more robust and efﬁcient, as compared to existing non-sequential optimum designs
and sequential non-Bayesian optimum designs. However, a sequential strategy requires much time. In the
actual application scenes, it may not be possible to perform all accelerated life tests using the sequential
approach due to time considerations. In the parallel approach, the experimental time becomes shorter, but the
accuracy of the lifetime prediction is often lower.
In this article, we investigate the optimal design of ALT that is the combination of the sequential and parallel
optimal design. Accuracy of the prediction of lifetime and time constraint are in a trade-off relationship and the
performance of the semi-sequential optimal design depends on how to design the combinations of the
sequential and non-sequential optimal designs. We construct a combination strategy of sequential and
non-sequential design based on the Bayesian optimization. We conduct a simulation study to evaluate the
proposed method by comparing it with other prominent methods, based on simulation data generated from real
data sets of the polymer composite materials fatigue.
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test; Bayesian test planning; Sequential design; MCMC; Bayesian optimization
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Abstract
The intelligent system in the era of Industry 4.0 is created to facilitate human activities by using technology.
Furthermore, various developments in the diverse area of study have been evolved. In the manufacturing area,
Open Quality was initiated as a new concept of quality strategy with an open and transparent approach. The
idea aims to grow quality management into Total Quality Responsibility (TQR) in the era of Industry 4.0 by using
blockchain technology.
In order to achieve TQR, there are three indispensable features in the Open Quality System called the MTC
(Measurability, Traceability, and Connectivity) concept. Measurability (M) stands for measurement processes
and performance measures. Traceability (T) intends for the evaluation process by tracking data. Also,
Connectivity (C) focuses on improving the problem causes and growth opportunities by connecting the
resources/stakeholders. These three concepts have been designed for positive contribution to smart
manufacturing.
As our research analysis progresses, we concluded that in Measurability, we have Quality Scorecard (QSC) as a
performance measurement system to evaluate various quality aspects in an organization. Nevertheless, there
is no rigorous research stating alternative methods for Traceability and Connectivity. To this end, a Traceability
Scorecard (TSC) was proposed in this paper by utilizing the Quality Trust Index (QTI) and Quality Scorecard
(QSC), as well as applying Quality Function Deployment (QFD) as the direct approach. This scorecard was built
into simple, general, and detailed metrics critical in smart manufacturing. It would be the ﬁrst guideline for
evaluation in the Open Quality for smart manufacturing companies in the era of Industry 4.0.
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Abstract
Advanced metering infrastructure (AMI) is an infrastructure to measure electricity usage automatically and
remotely. The collected electricity usage data can be utilized in consumer load proﬁling, real-time monitoring,
and electricity reduction. Although a wide dissemination of AMIs has enormous beneﬁts, the global penetration
rate is still only 14% in average in 2019. Many studies have explored the factors on AMI acceptance, but most of
them only focus on factors from a technology or AMI supplier perspective. Hence, it is difﬁcult to understand
why residents hesitate accepting AMIs. To resolve the limitation, this study explores two major factors from a
resident perspective; namely, information privacy concerns (IPCs) and perceived electricity usage habits
(PEUHs). IPCs are the concerns that AMIs collect extensive amounts of data and thus cause privacy invasion.
Electricity usage data collected by AMIs can disclose detailed information about the activities of a particular
household. This could make residents feel invasions of privacy. PEUHs are the perceptions of residents that
they have bad electricity usage habits, that is, they use a lot of electricity with irregular patterns. This PEUHs
may have an impact on the intention of AMI acceptance. Rationally, residents having severe PEUHs would have
a high need of AMI. This study identiﬁes the detailed dimensions and items of IPCs and PEUHs based on
literature review. The results can provide information on the critical dimensions affecting the AMI acceptance,
and further can be used as a basis for developing scales to estimate the degree of AMI acceptance.
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Abstract
There has been a steady rate of accident in Coal Thermal Power Plants which have relatively higher chance of
mortality. However, neither the systematic view of safety management nor the methodology such as safety
factors or system requirements are yet to be studied in detail. This study aims to propose a methodology to
preemptively deal with safety issues and to secure fact focused responsibility on safety. It consists of two main
parts. First, the Safety Measurement Index (SMI) with total 50 factors are proposed by analyzing the key factors
that contribute to safety accidents based on failure mode and effect analysis (FMEA) and quality function
deployment (QFD). Second, main features of intelligence CCTV are studied to determine their relative
importance for the framework of Smart Safety Management System. The research results of this study reveal
that scientiﬁc approaches could be utilized in integrating CCTV technologies into a smart safety management
system in the era of Industry 4.0.
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Abstract
The most recent decade has carried a rapid advances in a global-wide Industry 4.0 wave. As digitalization starts
to advance and become essential in many industries, it also gave an important move on quality processes,
systems and methods to ensure integrated collaboration and sustainability. According to the deﬁnition by the
American Society for Quality (ASQ), Quality 4.0 is the term that references the future of quality and
organizational excellence within the context of Industry 4.0, which includes but not limited to process
improvement approaches including digitalization of quality management functions.
This paper highlights Aramco Asia Quality Management (AAQM) journey towards promoting Quality 4.0 during
COVID-19 pandemic period. AAQM has proactively adopted Quality 4.0 innovations and initiatives into core
business functions, which are supplier evaluation and equipment inspection, by developing several process
improvement studies and deploying high value-adding technologies to reduce operating cost, enhance capital
efﬁciency, and improve quality. Based on the three (3) core Quality 4.0 pillars and philosophy within AAQM, i)
Intelligent Technology, ii) Competency, and iii) System and Standard.
Those continual efforts in encouraging Quality 4.0 cultures within the organization and each of its employees
had supported AAQM to assure the business continuity and to seek sustainability even in COVID-19 crisis
period.
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Abstract
New trends and approaches to manage the Quality is emerging with the growing pace in the technology
development, and research on industry 4.0 is at its peak with more holistic approach to Digital Manufacturing in
the Industrial and business technology world. Organizations are realizing that the world ‘Quality” no longer just
applies to the responsibilities of a department, but the Quality intelligence is extending beyond the
manufacturing/service floor to the entire value chain. Although there have been many related studies focusing
on the quality management in the era of Industry 4.0, the new technologies still have difﬁculties in resolving
problems arising from lack of trust, transparency, track and traceability in evaluating Quality.
In this article, we discuss the blockchain’s potential to deliver business value with transparent Quality approach
introducing/developing a new concept called “Open Quality” having increased visibility across the
manufacturing system with a systematic literature review. Thus, by doing so, the ﬁndings propose a
“blockchain-based Open Quality” framework/platform for the era of 4th industrial revolution that is able to share
the manufacturing information within the whole system to ensure all members and/or process of the system
obtain veriﬁed information to enhance the transparency.
By improving the transparency, track-and-traceability, manufacturers will be able to meet the customers and
shareholders expectations with improved product and system quality. In addition, the article presents future
research gaps to be ﬁlled and opportunities for the new concepts of Quality in Industry 4.0.
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Abstract
With an increasing demand for public bikes, the scale of the bike-sharing market has grown worldwide in recent
years. Despite the efforts to deal with the extra demand for bikes in public bike stations, the demand
dissatisfaction problems are still in place. Therefore, this paper aims to propose an enhanced methodology that
improves the prediction accuracy of future demands in each bike station, contributing to bike demand and
supply balance. We introduce a Multi-Graph Convolutional Neural Network (Multi-GCN) model to predict hourly
station-level bike demands. By constructing multiple graphs, we reflect spatial properties between stations
simultaneously. The additional variables are used to reflect external factors that influence bike rental and return,
such as weather conditions, weekday/weekend, and the number of hourly usages of the nearest public subway
station. The result of our model is compared with other baseline models such as gradient boosting or ARIMA
with the data from a public bike-sharing system of Seoul, Korea. The number of data used here is about 16
million rental and return records in 2019. We found that reflecting spatial properties simultaneously gives better
prediction performance than reflecting them, respectively. Also, we conﬁrmed the improved prediction accuracy
by reflecting external factors. Our prediction model showed signiﬁcantly better performance than the other
existing methods, securing customer satisfaction and optimizing the operating cost.
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Abstract
Since the advent of Internet-only bank in Korea, many users have switched from commercial banks to
Internet-only banks. However, there is a lack of research about Internet-only banks in Korea.
In this study, the Push-Pull-Mooring model, which is widely used in the ﬁeld of migration, was used as a
research framework to analyze such switching behavior. Push effects are the negative aspects of the current
service, while pull effects represent the positive aspects of the new service. Mooring effects represents the
internal factors related to service migration. To test the hypothesis, we conducted a questionnaire survey of 204
bank users and used partial least squares techniques to analyze.
As a result, push effects such as low satisfaction, low trust, low willingness to engage in personal contact, and
mooring effect such as attitude towards switching, subjective norm have positive effects to switching intention,
while pull effects such as relative advantage, ease of use, compatibility have no signiﬁcant effects to switching
intention. These ﬁndings provide new insights for better strategies for both Internet-only banks and commercial
banks service providers
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Abstract
Electric energy enables all economic activities and daily life in the city. As the urban environment evolves into
smart cities and technological advances, the energy sector is also drawing attention as a change appropriate to
the times to create new business models and provide innovative services by converging with ICT technologies.
Against this backdrop, smart energy services are emerging as a central axis for responding to social needs such
as green growth and better service provision through improved efﬁciency. In addition, technology and
business-related issues are emerging as to how key smart energy environment characteristics can be applied
in smart cities, mainly in line with urban characteristics. Under these circumstances, the application of smart
grids to the use of energy in cities, among other technologies of smart energy, presents new challenges to
achieve smart energy service goals. Therefore, this paper focuses on state-of-the-art communication
technologies for smart grids classiﬁed as smart energy ﬁelds in the context of smart cities. And a new way for
smart grids to play a key role in power supply and consumption in future smart cities is presented as follows in
order to generate growth engines for smart cities. First, the entire society, including universities, research
institutes, industries and governments, must work closely together to develop smart grid technologies. Second,
smart power services that can be felt by people who are power consumers should be operated to lead the
transition to future cities where social consensus is preceded. Lastly, ICT technologies should be integrated into
the energy sector to come up with technical measures for emerging security issues.
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Abstract
Most of the tasks of improvement and transformation are solved in parallel with the tasks of implementing
business plans. Such approaches as Target Costing, Kaizen Costing, TQM, TCM, TPS, Lean 6 Sigma, DMAIC
cycle, etc. already make it possible to talk about a dual approach to management - the implementation of
business goals (achieving results) and improving the ability to achieve great results. However, there are a
number of still unsolved issues.
The authors of the report also turn to the ideas of cybernetics and dual control, formed in the last century for
technical systems, trying to transfer them to socio-technical systems.
As quantitative criteria of dual management, it is proposed to use on the one hand traditional criteria based on
margin and return of investments, and on the other hand, criteria based on the representation of business as a
black box with inputs in the form of an investment stream and outputs in the form of a return stream and using
the ratio of output flows of money to input flows of money.
Cybernetic models consider indicators in the form of output/input relationships as characteristics of the black
box itself, which is usually true in evolutionary models of growth of business results. These indicators are
characteristics similar to machine efﬁciency and response function coefﬁcients.
Dual management is implemented through the interaction of two cyclic processes: 1) improvements and 2) the
implementation of business plans, where the results of the previous cycle of improvements in the form of
reﬁned parameters (standards) of models, are used for business planning at the next management cycle. Then
cycles are repeated.
The report presents the main models for linking management cycles and improvement cycles and shows how
this approach works in dynamics.
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Abstract
The level of human health depends on many different factors: environmental situation, socio-economic
aspects, man-made environment, pressure of information flows, lifestyle, etc.
In response to the challenges of time, a new model of health care is becoming more widespread today, based on
four principles of 4P medicine: personalization, predication, primacy and participativity.
Prediction - Identify a person's predisposition to certain diseases, identify risk factors, and predict their health.
Concern for the health of the team strengthens the image of the organization, which allows you to attract highly
qualiﬁed specialists and reduces staff turnover. In short, the use of the HEALTH MANAGEMENT system brings
direct beneﬁts to the enterprise.
A specialist of personalized health management needs to be ready to solve the problems of forming a
commitment of enterprise employees to a healthy lifestyle, improving the level of staff health culture, organizing
a "healthy space" at the workplace, as well as ensuring conditions for maintaining professional longevity.
Staff health is the most important resource of the company. The introduction of an enterprise health
management system increases the efﬁciency of enterprises.
Based on the analysis of the collected data, a "health passport" is created and an individual prevention program
for a particular person is developed.
We will consider all this on the example of the Khanty-Mansiysk Clinical Tuberculosis Dispensary under the
guidance of the chief physician Yevgeny Anatolyevich Revyakin.
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Abstract
Lab supplies are often research’s rate-limiting step. A single delayed delivery can mean weeks or months of
downtime for an entire laboratory. Despite this, many academic research laboratories do not make use of the
tools of modern management – such as Lean Six Sigma.
Here, we demonstrate the efﬁcacy of the Lean Six Sigma approach to streamlining the supply chain for the
Cambridge Centre for Advanced research and Education in Singapore. Following the DMAIC cycle, the supply
time was properly deﬁned, broken down into its components, and each portion analysed. While several
hypotheses were examined and discounted, Pareto analysis allowed us to identify the most common suppliers,
as well as the most common, time-consuming errors made during the order process. In the Improve phase,
these problems were addressed by providing a detailed checklist to prevent errors during the Purchase Request
phase, by ﬁnding faster and cheaper suppliers for bulk reagents, and by negotiating with the most used
suppliers to establish a trust-based system of ordering. The net effect of the project was to save 804 days of
delivery time per annum for the Cambridge CARES laboratories.

Keywords
Laboratory, Supply Chain, Kanban, DMAIC Cycle, Lab Management

154

Enterprise Risk Management
– An Enabler to Protect and Pursue Value
in a VUCA World
Dr. Roy Rimington1
BA (hons) (Business Studies). PhD (Management Science)., FSQI, MRIMAS, FERM
Exco Member, Singapore Quality Institute,
No. 1, Sophia Road, #05-06/07, Peace Centre, Singapore 228149
CEO Asia Management Services LLP
E-mail: asiamanagementservices@gmail.com

1

Abstract
As we all know, a risk-free environment does not exist. We all operate under some element of uncertainty and
unknowns. This paper will review that ERM is not about risk averseness or risk avoidance at all costs. It is rather,
"a structured and integrated approach and process to identify, assessing and managing uncertainties across
the enterprise within its risk appetite". In organizations, the challenge is to manage risks effectively so that we
are able to anticipate and respond nimbly to changes in our environment, both internal and external, make
informed decisions and balance risks and opportunities within our risk appetite. Additionally, to implement
sustainable controls for quality, organizational excellence and resilience. The most common misconception
about risk management is that its purpose is to avoid risk. In fact its purpose is to make success more likely.
Risk management is not intended to slow down growth with red tape and additional procedures. Instead, it
functions like a safety belt in a vehicle as a timely control for processes so that risk, or "the chance of something
happening that will have an impact on objectives" is managed. ERM is a structured approach to
identify/manage risk in a holistic manner with a top-down perspective, from strategic through to operational
risks. ERM seeks to align the business vision and strategy to key processes, people and technology. For ERM to
be effective and sustainable, we should endeavour to embed risk management in all our practices and business
processes. Ultimately, each of us has a part to play in risk management, where ERM represents “Everyone is a
Risk Manager”.
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Abstract
Deﬁnition and classiﬁcation of Medical Devices in terms of CE Marking are being addressed. ISO 13485:2016 is
derived from ISO 9001:2008 which has been superseded by ISO 9001:2015. Key comparison between ISO
13485:2016 and ISO 9001:2015 will be addressed to identify the distinction between these two models. The
concept of Product Design and Process Design during the process of implementation will be highlighted.
Emphasize the essential requirements in establishing and maintaining technical ﬁles to demonstrate
conformity to ISO 13486:2016. ISO 14971:2019 is adopted in applying a risk-based approach to enhance the
effectiveness of the key processes needed for QMS. Process validation techniques will be discussed to
demonstrate the ability of those processes where the resulting output cannot be veriﬁed by subsequent tests.
Furthermore, the need to validate the application of computer software used in the Quality Management
Systems to minimize the risk will be highlighted. It is essential to review, analyze and establish a capable
measurement system to obtain accurate measurement data for evaluation of process performance and product
conformity. Major efforts will be emphasized to develop and establish an appropriate Calibration System to
support the Measurement System effectively. The interpretation of measurement uncertainty affecting the
performance of the Measurement System will be addressed to enhance quality assurance. Effective auditing
methodology can be implemented through the adoption of ISO 19011:2018 Model. Regular routine operational
audits must be conducted to assess the degree of conformance as well as the level of effectiveness of the
quality system.
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Abstract
The new product design and development process have several highly demanding goals to accomplish. There are:
discovering and understand customer needs, expectations and requirements, design and developing the product
requirements to fulﬁl customer, establishing the product quality standard and acceptance criteria, design and
developing the production processes and value stream to fulﬁl product requirements, compliance to product
regulatory safety requirements, time to market, meeting budget, allocating right resources, etc.
There’re challenges and risks. Customer may not want an unsuitable product even though a batch of the brand
owner’s perceived sellable products was produced. Product may not pass product safety requirement test.
Production may not be capable to produce a consistent quality product.
In order to successfully design, produce and deliver the product that delights customer experience, a proven and
systematic approach in quality by design methodology named Quality Planning (QP), one of The Juran Trilogy, was
introduced by me and adopted by the brand owner. The QP process consist of 6 steps and various tools and
methods for developing the products and processes required to meet customers’ needs. However not all were
applicable hence the relevance ones were adopted for application.
Adopting the principle of customer focus is beneﬁcial to the brand owner. It helped them to achieve a successful
outcome and assisted the premium brand to a great start. The product received numerous good recommendations
and reviews from parents and media. It was available in 31 countries and cities within the 3rd year of launching the
brand. This result shows that quality is paramount and to supporting brand sustainability, QP is the effective
approach to achieve it.
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Abstract
The EduTrust Certiﬁcation Scheme is a quality assurance scheme administered by the Committee of Private
Education (CPE) for all private education institutions (PEIs) in Singapore. It is done through assessment of how
effective a PEI’s systems and processes address and align with the seven criteria required under the EduTrust
framework, using the four band descriptors: Approach, Process, System, Review (APSR). PEIs are expected to
understand the framework requirements and continually improved their educational management through
interpretation of the requirements which inclusive of the band descriptors.
Plan-Do-Check-Act (PDCA) cycle is an iterative process applied in business for control and in achieving
continual improvement. It is an operating principle of all ISO management systems. The PDCA cycle not only
allows the PEIs to ensure that their processes are properly managed and integrated as a whole, but it also
enables the PEIs to perceive opportunities for improvement.
The challenges surfaced when PEIs are required to adopt both PDCA and APSR models. It raised difﬁculties in
administering the quality control because process owners were uncertain of how the APSR model could
integrate into the quality model of PDCA. Thus, confusions and gaps in quality controls increase.
The hybrid model of quality improvement concepts blending both PDCA and APSR explored the possibilities of
improving quality management in the education sector.
It includes an in-depth understanding of both PDCA and APSR models and integrates them as a whole.
However, this study must be interpreted with caution and be seen with some possible limitations because there
is a lack of previous research study on this topic.
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Abstract
There is limited research on how quality management system (QMS) is optimized by supportive employee
behaviours. Only recently has there been some interest in how HR can play a signiﬁcant role in quality
management. Contemporary studies have showed that among ISO9001 certiﬁed organizations, those that
internalizes QM practices tend to promote greater employee involvement and empowerment leading to higher
job satisfaction and stronger commitment. Such HR practices resulted in higher organizational performance.
However, the importance of HR in quality improvement is often overlooked because organisations mostly
focused on “production-orientated” output and implementation of the “hard elements” of QMS. Partly, this is
also the inherent limitation of ISO9001 system as the people element here is only concerned with the employee
competency in relation to carrying out the assigned work. There is no auditable clause under ISO9001 on the
“soft elements” of people management such as employee empowerment, performance management, or reward
and recognition. For QMS to be effective and produce the expected results, HR can and should play a crucial role
in the QMS. Furthermore, one of the common reasons for ISO9001 certiﬁed organization failure is also
interestingly people related: the lack of top management commitment, lack of motivation, little recognition and
insufﬁcient employee training, and employee resistance. To address this HR gap, the adoption of a business
excellence model with an emphasis on ‘People’ including developing appropriate working environment,
employee engagement may elevate the role of HR in quality management system.
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Abstract
Many oil, gas and petrochemicals industry’s goal is to maximize their manufacturing assets to produce safely,
and maximum utilization of the feed-stocks supplied. Therefore, the reliability performance of the plant assets
is crucial to achieve this goal.
In safety, when the organization adopts a positive mindset and implement safety programs, sites can be
assured a good safety performance from the present and into the future. However, in reliability, the future
performance unfortunately does not depend on changes implemented presently and at times feel like “chance”.
Many sites implement various reliability programs and management systems with the objective to achieve the
high reliability and high availability targets year on year. Some of these reliability efforts were successful to an
extent or short duration until a particular year the plant experienced a major production loss surprise. Why?
The article will discuss the varying reliability performances and that the ability to understand and mitigate the
past latent actions or in-actions greatly impacts the future reliability performance in a manufacturing facility.
Several latent themes will be described with actual reliability incidents as case studies.
Therefore, we must overcome the past mistakes and maintain or improve the present to have a sustainable
reliability performance the business desires. The article concludes with a brief description of the methodology
that was implemented with good success to reveal past mistakes with potential serious consequences.
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Abstract
Colours playa vitally important role in the modern world. It’s very important to quantify product colour to conﬁrm
it matches the original colour. A very basic and common method is to verify colour by human vision, but
everyone sees and perceives colours differently. According to Prof. Edward Deming statement “Manage the
Cause, not the Result” by the way to manage the causes affecting colours vision. Colour Scientist, Engineers
and manufacturers need to attach numbers to their colour assessments. The methods to identify, quantify and
differentiate colours, can help us to provide directions in colour matching, quality control in manufacturing,
develop new colours and also help colour professionals to discuss about colours in universal language
There are massive technologies to measure and classify colours, the precise cost-effective method is to
quantify colours by using spectrophotometer in terms of L* a* b* and delta “E”, by Setting up QC program can
help us accurately communicate with customers / suppliers. True colour difference determined by ∆E* , the
Lower Delta “E” Indicate greater accuracy & Higher Delta “E” shows signiﬁcant mismatch
To comply with customers colour matching requirements & enhance product quality and consistency in
implement systematic technically-proven Spectrophotometer colour measurement system, it makes extensive
contribution to the society on the quality improvements
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Abstract
The foam manufacturing process needs to be continuously improved in order to raise standards for higher
efﬁciency and at the same time to be modern. This is the policy of the top management of Polyfoam Group of
Companies(Thailand), Polyfoam Thakham Co. Ltd., which gives great importance. In particular, systems that
require high-precision control and are also used for complete performance monitoring include the EPS level
control system inside the silo to feed the foam injection machine. It’s also a digital human resource
development for the organization. The purpose of this project is to improve the functionality of a traditional
controlled silo into a system that uses a sensor to connect to the IoT and can be connected to a dashboard and
a smartphone system, It’s also used to help plan production. The variables studied were PLC sensing type, valve
actuation control, EPS granulation rate in-and-out of silos, temperature and pressure. This research process is
an experimental design that uses PLC sensors to be connected with IoT system and send data to be processed
in real time. The quality tool that has been implemented is the TQM systems, including its application to
brainstorming, and continuous improvement methods. The results obtained from the IoT trials were compared
with traditional control systems, which found that it can reduce the operating time according to the target and
reduce human errors in the manufacturing process. In addition, it has developed the capability of the
organization's personnel to become digital personnel by using small group activities as a driving tool and also
creating opportunities for each person to extract their potential or creativity from experience. Finally, the
success of this project will be used to develop machines, operating methods as part of digital human resource
development, and they can also help develop innovation for the organization.
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Abstract
The ﬁrst priority of the SME industry is continuously to adapt the customer needs for the survival of the
organization. In this concept, Polyfoam Ratchaburi Co., Ltd. has given more importance, which has been applied
to the operation continuously, Consequently, as a manufacturer and distributor of various foam products, we
have been striving to develop components that are compatible with the molds and also the molds itself for use
in the EPS foam injection machine to be improving productivity, it can also help to reduce costs as well. The
purpose of this project is to modify master frame components by applying adapters as part of the mold
assembly to reduce the cycle-time. The parameters to be studied were pressure, temperature, volume and time,
by using heat balance and design thinking methods. It has designed a prototype for actual experiments through
a small group activity. One of the principles that is often applied in a quality-and-energy management system.
These tools are used together such as an insight design thinking, an insight brainstorming, DMAIC
process(deﬁne/measure/analyze/improve/control). The monitoring and control of production efﬁciency has
applied an industrial engineering technique. The results obtained from this experiment are compared with a
standard foam injection machine. It was found that the cycle-time could be reduced according to the
targets-set, in addition, the increased yield was very satisfactory and the waste content was not more than 1%,
the energy savings are according to the targets-set and the return on investment is very short. Furthermore, the
principle of working as a small group activity was done using a design thinking method, and it was also very
successful, the organization has focused on this approach and it will also enable the organization to innovate
further. Therefore, it has also set-up a policy for use in Polyfoam Group of Companies.

Keywords
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Energy Management System (EMS) (ISO 50001)
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Abstract
Nowadays, awareness about global warming is increasing signiﬁcantly. Global communities are trying to
accelerate reducing more greenhouse gas, and several measures are going to be placed to enforce
entrepreneurs to adjust their production to be more friendly on environment. According to this direction,
automotive industry around the world has started to set its goal to realize Carbon Neutrality.
This paper shows an example of strategy to achieve sustainable and competitive Carbon Neutrality in DENSO
Thailand, a leading auto part manufacturer in Thailand. According to the direction of global DENSO group,
DENSO Thailand sets target to realize Carbon Neutrality for its manufacturing within 2035. In order to achieve
both Carbon Neutrality and cost competitiveness at the same time, DENSO Thailand created the strategy that
emphasizes the elimination of all energy waste before switching to renewable energy utilization. Firstly, the
energy waste will be eliminated by maximizing productivity based-on lean automation concept. Secondly, the
waste in energy consumption will be eliminated by applying Just-In-Time concept to energy demand and
supply. Thirdly, the remaining energy will be minimized by the concept of 1/N processing technology. After that,
the minimum amount of energy can be switched to renewable energy by self-generation or purchasing from
external.
In Thailand and some Asia countries, government support is crucial to promote renewable energy purchasing in
order to realize Carbon Neutrality, which will become a new key success factor for both industry and national
competitiveness.
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Abstract
COVID-19 is a serious pandemic in recent times, the pandemic has not shown any signs of weakening but is
becoming stronger and more dangerous. It has not only taken a heavy toll on human health, but also wreaked havoc
in all aspect of the world economy.
Vinamilk is the largest dairy company in Vietnam and being in the top 50 of the world in dairy ﬁeld. As a FMCG
enterprise that provides consumed daily products, with 13 factories across the country and over 10,000 employees,
preventing and controlling COVID-19, ensuring production during the pandemic are important criterias not only for
the company itself but also for the society. Therefore, Vinamilk has taken many steps and found down solutions to
face the COVID-19. Coordinating with the authorities, along with in-house specialist doctors to issue internal
regulation to prevent, as well as other necessary guidelines when employees accidentally become subjects of
high-risk of being isolated. Our company works non-stop and updated in real time to provide accurate and up to date
information.
With correct, drastic and continuous solutions, Vinamilk is still trying to maintain well to prevent no outbreaks for the
community and keep producing essential and healthy products for the consumers as well as ensure food security.
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Abstract
In order to protect the health of the people of Ho Chi Minh City and prevent the spread of COVID-19, the initiative
of Thuan Thien Joint Stock Company is urgently considered by the City Council. Under this proposal, a series of
wastewater monitoring measures are applied for rapid detection of COVID-19 in the community. Wastewater
samples are collected from a number of selected sites (e.g. hospitals, residential areas, schools, public
buildings… ) and sent to the reputed laboratory. Theirs results will later transmit to the relevant authorities and
decided whether to SARS-CoV-2 virus causes COVID-19 infection in the community or not and provide early
warning of cases. This is a proposal to support similar studies currently being carried out by leading
environmental and biotechnology research groups in more than 50 countries around the world led by Australia
and the US since mid-2020. However, due to the complexity of this wastewater infrastructure system in Ho Chi
Minh City, the project will apply the unique manhole HG08b to collect samples without compromise. This
approach provides a convenient and economical test collection method. This article has described the
application of Thuan Thien product in this sample approach and its experience in the application and
deployment in Vietnam.
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Abstract
Organic agriculture is a production system that does not use or must exclude synthetic chemicals and
genetically modiﬁed ingredients from inputs, creating conditions for the closed-metabolism of matter in the
agricultural ecosystem. Currently, the production and trading of organic agriculture products is a well-received
developing trend in many countries worldwide. This production method is considered to bring dual beneﬁts in
protecting the environment, ensuring food safety, and health protection for both producers and consumers.
Since then, bringing higher economic value, compared with traditional methods, contributes to sustainable
development. The process of organic agricultural production without using chemicals has ensured the safety
of agricultural products for human health. Moreover, organic agriculture is also a production method that
ensures the safety of the environment and natural ecosystems, including biodiversity and soil enrichment.
However, in some tropical countries, including Vietnam, organic agriculture and the trading of organic
agricultural products still face many difﬁculties. The conduction of the organic agricultural supply chain is still
lacking comprehensiveness and efﬁciency, the production is still small and fragmented. Poor communication
and marketing lead to slow market development. Therefore, farmers face difﬁculties in product consumption as
well as reinvestment for producing development.
The methods used in this study are a combination of overview research on the production and trading of the
organic agricultural products in some countries in the region as well as Vietnam, with the collection of primary
data by interviewing people (organic farming households, representatives of state management
representatives…). Also, there are surveys on consumer needs and behavior. The article focuses on analyzing
and assessing opportunities, challenges, practical difﬁculties, and causes of limitations in the development of
the supply chain of organic agricultural products in Vietnam, thereby proposing solutions to complete the
supply chain of organic food for Vietnam and other countries in the region.
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Abstract
Food production and trading within the supply chain are some of the trends in Vietnam in recent years, including
the formation and development of supply chains in the livestock industry. The purpose of this article is to focus
on identifying the kind of supply chains in the cattle and poultry meat business in Vietnam today, analyzing and
evaluating the implementation of organization and quality management by the chain. Since then, the authors
point out the successes and limitations of organizations' quality management within the supply chain of this
ﬁeld in Vietnam. The study used the main methods such as interviews, surveys, and actual observations.
According to the study's outcome, both traditional and modern distribution channels, the most popular supply
chains differ in organizational structure, degree of linkage, and a giant difference in quality management
activities. There is also a much difference in quality management activities within these common groups. It also
pointed out that, in the cattle and poultry meat business, small and retail supply chains following traditional
distribution channels still account for a large proportion in Vietnam today, leading to problems such as
unguaranteed quality and food safety.
To point out, the authors propose solutions to promote the development of appropriate supply chain models and
complete quality management activities in the chain, which are of great signiﬁcance to solving the dilemmas of
quality quantity and quality control of cattle and poultry meat in Vietnam in the time ahead. The solutions
proposed in this study can help organizations improve their quality management and develop sustainably.
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Abstract
According to a study, nearly 90% of the resettled people of this project sold their resettlement apartments
because they could not live in these apartments. Therefore, the Belgian Government (non-refundable sponsor
of project 415) wants to come up with a new approach to overcome the disadvantages in resettlement of Nhieu
Loc - Thi Nghe project. After resettlement, out of the total number of people whose land has been acquired, only
about 57.1% of people of working age have a job. When resettling away from the familiar living environment, the
majority of people return to their old place of residence. This situation has led to the fact that thousands of
resettlement apartments are abandoned, while people are still struggling to ﬁnd places to stay.
Lo Gom Apartment (P.11, District 6, HCMC) was built to arrange resettlement for people of project 415 (pilot
project to improve sanitation and urban upgrading of Tan Hoa canal - Lo Gom) completed in 2006. - invested by
the Belgian government with a tight budget and designed by T3-Architecture Asia (France) and completed in
2006. Choosing Lo Gom’s apartments for resettlement on the spot, people do not have to worry about going to
work far away, not having to worry about transporting their children to school... and especially not being pulled
out of their living space to bury their umbilical cords. No more muddy, dirty, stinking scenes of the day living on
a polluted canal. It is a success of resettlement, people do not leave, showing that it is a good living environment
Most apartments or residential areas that are 'labeled as social housing or resettlement' are made through
speakers and are designed by the same architect. There, the 'alley' culture of the residents is disregarded, they
can't move or move within the conﬁnes of whether it's 30m2 or 60m2. The Pottery Furnace apartment building
is to offer a humane solution for social housing, suitable for the specialized living conditions of workers, which
no resettlement project has ever done before. Hundreds of households living along the Tan Hoa - Lo Gom canal
have stable food and accommodation, beneﬁting from the opportunity to change their lives. It all comes from
Customer Journey Mapping
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Abstract
ISO recently published a new management system standard EOMS ISO 21001:2018. This standard outlines the
requirements for educational organizations and is intended for such organizations than the more commonly
used QMS ISO 9001:2015 quality management system. The terms used in the new standard are also very
speciﬁc for education such as learner, curriculum, courses, learning outcomes, assessment, grades, etc. In
addition, it also acknowledges that the customers of education are actively involved in the process therefore
intensive communication should be maintained.
The education organization needs to establish implements maintains and continually improve an IMS including
the processes needed and their interactions, in accordance with the requirements of standards.
The education organization determines processes for the IMS and their application throughout the organization
and determines the inputs required and the outputs expected from these processes; determines the sequence
and interaction of these processes; determines and apply the criteria and methods (including monitoring,
measurement and related performance indicators) needed to ensure the effective operation and control of these
processes; -determines the resources needed for these processes and ensure their availability; assigns the
responsibilities and authorities for these processes; address the risks and opportunities as determined in
accordance with the requirements of 6.1 of ISO 21001:2018; evaluates these processes and implement any
changes needed to ensure that these processes achieve their intended results; and improves the processes and
the IMS.
The IMS Manual is used externally to introduce the elements of the EOMS & QMS to Interested Parties and other
external organizations even to the extent necessary.
We recommend that educational organizations should be adopting integrated ISO9001:2015 and ISO
21001:2018 management systems. We will present a case study has been applied on the implementation of IMS
(ISO 9001 and ISO 21001) at Son La Province of Educational and Training Department. Hoping with this case
study in the present and after the new standard has reached its maturity stage, this could be a viable research
path to develop.
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Abstract
A quality management system is a large set of resource and information systems dedicated to establishing,
maintaining and improving the quality and standards of teaching and student learning. research and service to
society. It is a system in which managers and employees work together to ensure that the monitoring
mechanisms are working properly to maintain and improve the quality of training. The article tests and
evaluates the effectiveness and feasibility of solutions to improve quality management activities at vocational
colleges that have built a quality management system. The quality management system applied in Vietnamese
vocational education institutions today is based on the quality management framework model of the General
Department of Vocational Education and inherits the principles and implementation requirements of AUN - QA,
ISO 9001, TQM and AQAN.
The test results have conﬁrmed the correctness and necessity of the Quality Management System applied in
vocational education institutions in Vietnam as follows:
Firstly, the content of the experiment has gradually changed the views and perceptions of managers, teachers
and staff in the units in the vocational college to make appropriate adjustments and make positive contributions
to the project. the improvement and enhancement of the effectiveness of quality management activities and
self-assessment of the quality of vocational education in the vocational college.
Secondly, the test results will be the scientiﬁc and practical basis for proposing the application of the Quality
Management System in the vocational college, which is a necessary job in the current trend of integration and
development.
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Abstract
This research investigates the architecture required to facilitate and accelerate an organisation’s business
excellence (BE) journey. Existing research demonstrates that the success of BE implementation is largely
dependent on how organisations organise their structure and resources, embedding the culture of BE within the
organisation. However, the organisational architecture required to implement and acquire BE culture is, as yet,
unknown. The aim of this research is to meet this gap and investigate BE from an implementation viewpoint by
examining organisational excellence architecture (OEA). The novel concept of OEA refers to the combination of
internal structure, resources, processes, and assessment tools required for organisations to implement and
achieve BE maturity.
The concept of OEA was developed through the analysis of BE literature and information collected from
secondary and tertiary data sources including; a) reports of the past Baldrige Award Winners; and, b)
information collected from BE webinars and conferences over the last year. Primary data was collected from BE
organisations using an online survey and optional semi-structured interviews. Over forty respondents
contributed from Americas, Asia, Australia, Europe and the Middle East.
As the research investigates a core component of BE implementation, it ought to provide needed guidance on
how to organise internal structures and resources for a robust BE implementation and accelerated BE maturity.
As a consequence, BE custodians, practitioners and consultants will be able to reflect on their existing BE
approach and get directions to lead their organisations to fast and cost-effective BE implementation.
The research contributes to the small genre of BE implementation and provides an opportunity for BE
researchers to investigate the OEA model further. The Global Excellence Model (GEM) Council, the guardian of
premier excellence models and awards’ process, and the European Foundation for Quality Management (EFQM)
approved this study and participation through their respective member organisations.
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Abstract
Business Analytics (BA) has long been used as a means for data-driven or fact-based decision making. BA
leveraging Internet of Things (IoT) and Artiﬁcial Intelligence (AI) had in recent years been making in-roads into
various ﬁelds of knowledge and across the industries. However, there is scant application, let alone research,
into analytics in the ﬁeld of quality management in most industries.
The three broad categories of techniques in big data analytics; descriptive analytics, predictive analytics, and
prescriptive analytics; have been leveraged on successfully to aid decision making in strategy management. At
the functional level, such a framework has also been applied for marketing and operations management.
This paper explores the application of an analytic framework integrating these three big data analytics
techniques for quality management. This was carried out via a review of literature on the theories underlying BA,
quality management and relevant case studies. As an added dimension, this study also explored interfaces
between such an analytic framework and emerging technologies such as IoT and AI.
The study then proposed a framework for quality analytic to aid decision making across quality management
functions such as quality control and quality audits.
Such a framework contributes to the ﬁeld of quality management by deepening its application in the industries
with big data analytics tools. It sets the agenda for further empirical research on the application of such a
framework in speciﬁc industries. This paves the way for digital transformation of the quality function within the
industries.
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Abstract
The paper determined the deployment maturity level of the Lean Six Sigma implementation in the Business
Process Outsourcing (BPO) industry (or otherwise known as IT-BPM) in the Philippines in terms of these
deployment dimensions: strategy, projects, resources, training, and culture, as a basis to establish an
industry-wide baseline so that the International Business Process Association Philippines (IBPAP) can design
and develop a roadmap to a more sustainable implementation of Lean Six Sigma in the BPO space. A total of
368 professionals (from middle to top management levels) across over a hundred companies were surveyed.
The BPO industry in the Philippines is at Initial Results level on strategy (2.17 in a scale of 5), projects (2.17 in a
scale of 5), resources (1.88 in a scale of 5) and training (2.11 in a scale of 5) dimensions while culture dimension
is at Demonstrating Success level (2.54 in a scale of 5). Both the descriptive and inferential statistical methods
were used in treating the data collected in this study. Lean Six Sigma deployment must be aligned with the
execution of the corporate strategy. It must be integral to the culture of the business, which means that there is
nearly 100% awareness and strong, favorable opinion of the program. Invest in Lean Six Sigma training and
resources. Include Lean Six Sigma cost savings in the management goals and review. Top management and all
the leaders must undergo the training and communicate its importance. Drive Lean Six Sigma projects.
Recognize and support employee participation.
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Abstract
It’s a trend today to strive to Lean Thinking, Lean processes and after all – to a Lean Organization. The main idea
here is to increase step-by-step the customer value while minimizing all kind of waste. The well-known steps
of Understand what Value is, Mapping the Flow and ﬁnally analyze the Process searching for Non-aided value
actions and Cleaning the process eliminating them…The ultimate goal is to provide maximum value to the
customer through cleaning and improving the process which will become with less and less waste. This is
never-ending progress in mapping and working out processes seeking for as little waste as possible. Thus, in
addition to cleaning and elimination the “MUDAs”, i.e. the “overs” (over-production, over-stock,
over-transportation, over-processing, over-transfer, over-waiting, over-defect), Lean implies the "elimination of
the missing” as well, combining and appending the necessary added value process steps.
Doing this, the organizations should verify whether or not they are working in the proper direction, and then to
be sure in achieving the desired Lean condition, i.e. be able to Validated it.
The paper is introducing for discussion the Veriﬁcation and Validation statistical procedures which are based
on the "Restaurant Bill Effect" (RBE), as a typical statistical characteristic of poor waste control and weak
management, and complementary – on the canonical Pareto Principle and the Deming rule. Consequently, the
Statistical Hypothesis testing, when the Null Hypothesis of the existence of the Pareto Principle (PP) as a
“golden ratio”. If the PP is taking place, the paper is argued that this may be stated as the indication that the
“Lean” organization status is achieved.
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