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Challenges or Opportunities:
The Heart Determines

The Advanced Manufacturing
Partnership and National Network
for Manufacturing Innovation from
the US, Industry 4.0 in Germany,
Japan Industry 4.1J, Manufacturing
Innovation 3.0 in South Korea, and
the Industrial Internet of Things
(HOT)... A pile of industrial keywords
or buzzwords that are uncannily
familiar; how many do practitioners
in manufacturing and industrial
design know indeed?

Since the 1980s, the major
migration of Hong Kong's
manufacturing industry to the
north has almost been fully
completed, Hong Kong is about
to be dominated by the service
industry. As observed by the
Industry 4.0 experts, most Hong
Kong enterprises are stuck between
Industry 2.0 and 3.0; though, most
of their businesses have entered
the development of alternative
services and no longer rely on
manufacturing. Interesting as it

seems, the concept of “Industry
4.0" has been discussed around
the world in recent years, indicating
that manufacturing and services

are equally important for the
development of a knowledge-based
economy. No government may
claim that economic development
depends solely on the service
industry. Mrs Carrie Lam, Chief
Executive of the Hong Kong Special
Administrative Region, also showed
her vision in her policy address
2018, reiterating she would respond
positively to “Made in China 2025"
with “re-industrialisation”.

With the fast-changing science

and technologies, some

consumers demand “high price-
performance ratio”, some pursue
individuality, some wish to go
green, consumption patterns can
vary largely. The manufacturing
industry should keep pace with

the development of the market
economy, as quantity and efficiency

alone can no longer meet the
high-level needs of today's
consumers. As the general trend
goes, whether the manufacturing
or service industry, should join
forces with the design profession.
To put it in another way, everyone
may participate in design and
manufacturing, while manufacturing
and service enterprises do not
necessarily employ designers
exclusively, all practitioners in each
industry are designers.

The visionary predecessors of the
Federation of Hong Kong Industries
(FHKI) foresaw the importance of
design 50 years ago, and set up

the Design Council of Hong Kong
(DCHK) to encourage industrialists
and entrepreneurs to make effective
use of design. Today DCHK

actively promotes the use of design
thinking in manufacturing, as we are
convinced that design is one of the
methods where people can think
out of the box to solve problems;
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it helps promote the progression of
re-industrialisation for manufacturers
and enterprises.

There is a famous saying from
Winston Churchill: Difficulties
mastered are opportunities won.
The purpose of this research study
is not only to provide knowledge
of mass customisation under
Industry 4.0 for industrial design,
which is closely related to the
manufacturing industry, so that
Hong Kong industrial design can
be equipped with the ability to
face the dilemma of double-edged
sword positively; but it also shows
that modern technologies can solve
the predicament of enterprises
regarding high costs, and hence
making considerable support for
the “local production” model.

The research results indicate that
“re-industrialisation” is not just a
liability in the balance sheet, but

an asset of thinking, the investment
strategies to build a solid brand.

In fact, it is only when the
manufacturing, design and service
sectors work together can economic
development achieve long-term
and holistic support.

On behalf of the Federation of
Hong Kong Industries and Design
Council of Hong Kong, | would like
to thank the Hong Kong Special
Administrative Region Government
and the Professional Services
Advancement Support Scheme
(PASS) for the support. My gratitude
also goes to the respondents for
their valuable time and insights.
This research e-guidebook is but a
small step in changing the game,
it is hoped that more Hong Kong
entrepreneurs, industrialists and
industrial design professionals can
be triggered to work together and
collaborate, moving freely among
spaces of manufacturing, design
and service, making mass and
customised production a healthy
lever as business strategy.
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In the international market,
industrial design professionals have
moved from providing product
design services during the 80s and
90s to offering one-stop business
solutions for enterprises today.

As an industrial designer who has
been involved with manufacturing
enterprises since the mid-90s and
providing them development
strategies for more than 15 years, |
am is full of hopes for the prospect
of industrial design development.

On the other hand, when we
examine the current development
of Hong Kong industrial design
professionals, the research team
found that in a market flooded by
products, crowdfunding and start-
ups, the space for the development
of Hong Kong industrial design
disproportionately turned out to
be less and less. The phenomenon
prompts us to upgrade and
transform, wishing for industrialists
and entrepreneurs to use industrial
design more effectively for the
strategy to make the most of their
business.

The market today is full of products,
services and systems. Yet the most
professional industrial design
always provides the business
solution of product-service system

for enterprises: integrating and
transforming both manufacturing
and market knowledge into the
corporate strategies, which are
the best for Hong Kong industrial
design professionals.

It may sound like a cliché, but the
pursuit of balance is definitely

the utopia of industrial design.

If there are only 24 hours for
industrial design practitioners

per day, and that we can't call
ourselves Renaissance people, the
introverts probably will go research
on craftsmanship, processes

and co-production; whereas the
outgoing ones may have a broad
understanding of consumer
behaviours and market, together
with our insistence to pick the
good, an equilibrium where all can
flourish won't be far away.

Taking this opportunity, | would like
to thank the Hong Kong Special
Administrative Region Government
for the sponsorship, the Design
Council of Hong Kong, Federation
of Hong Kong Industries for the
commissioned research, also
Association for Creative Education,
Hong Kong Polytechnic University
School of Design, Industrial
Designers Society of Hong Kong,
and in particular, TALK Research and

Innovation Management Company
and all the respondents, for the
tremendous support and valuable.

Let's make it a mutual
encouragement in our endeavours!
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CATCH ME
IF YOU CAN

hEEIRE R

In the era of fast changing consumer market, the

rise of the niche marked the start of a’seismic shift

where products are pulled based-6n actual market

demands rather than pushed Based on reports an}d

forecasting. Consumers no longer play passive ro‘les in
the production value chain, and their behaviours Yvill

continue to influence and disrupt the ways in Whi?h
design and manufacturing should approach the n‘warket.

Mass production driven by OEM business model will

put manufacturers and designers in the bottom o‘f the
production value chain. It is now critical to unders‘tand
and meet the pace of our consumer needs, such “chat

we can reposition the new value of scale production

and design with Industry 4.0 technologies.
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Hidden Figures
PR &2 L B

The seismic shift from mass market
to niche market, or generalisation
to customisation, is happening. The
niche increases the viability and
specifics of what you can cater to
your audience. Consumer markets
will continue to be diluted with
varieties and choices, and the niche
will become the new mass market.

AT HZER/NRTE - EHEERE
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SECTION 01

AT A GLANCE -

The Global
Market Shift
2B ISt

The Problem
RIRE

The

Opportunities
His

&)

Consumer market is becoming more and
more fragmented from mass consumption
—resulting in niche segments. Consumers
are empowered through technologies
and medias with higher accessibilities to
products and services and transparencies
of information.

Many Hong Kong industrial professionals
still hone onto mass production, and
misinterpret customisation needs as
personalisation of products. This sets
back design and manufacturing strategy
to meet the changing consumer needs in
today’s economy.

Understanding scale customisation as
industrial strategic approach with the
adoption of technologies, particularly
advancements from Industry 4.0, will
accelerate internal and external production
capacities to better serve the growing
niche markets.
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NBHBHE o RATREERT B EEARS -
EREPEES » Mt MBS EEER R -

HEBBIEEXEATNERERELE - FEH
{EBRBEBEREML o BRARTEEERR
EEVRR  EEREMEE S EE R TEE(ERH
BEFEK-

BBERARM > FRIRITE40VEE  IBEEE
HIMEEMR A THERKS & RINEAEBESMNTE
ERET] > ATENE RV R IGRMEFBIART o

15
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less than 10% of Hong Kong
consumers demand highly
customised products

DIRI0%HNEBHEERE
BEEHCNER -

The rest of the 90% still consume
and make purchases based on what
is offered in the existing market.

HERI0WHIAMARIBER A5
TRIEBVEEREY)

Research has reflected [EEERIaElD!
10% of Hong Kong consumers
demand highly customised
products. The rest of the

?0% still consume and make
purchases based on what

is offered in the existing
ETGGA | his does not mean that
customisation only took place within
the 10% spectrum. Deeper analysis
has allowed the research team to
discover that “highly customised
products” refer to personalised
goods, and these are different

from products manufactured with
scale customisation strategy. In
order to achieve clarity in consumer
customisation needs, it is important
to first decipher and break down
the information.

GELTR /) 110 %69 5 8 % #
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SECTION 01

Play
Your
Cards
Right
Bmas
it ¥ h%

In 1997, Harvard Business Review
published an article, elaborating on
four kinds of customisation needs in
consumer lens. First and foremost,
the types of consumers identified
are not mutually exclusive from

one another. There are consumer
types that may overlap, therefore
designers and manufacturers

will require to have more holistic
understanding on the niche markets
in which they serve.

19975 > (MEEETH) BRT—BX
B {HEEAENE  AMTETER
HRIETER - B B RONEHEEER
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Therefore, it is important to understand customisation needs
from consumer lens (what the niche is) to align with design and

manufacturing capacities.
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About
Four Approaches of
Customisation

FAR MEEFIERS &

Understanding the four types of
consumer customisation needs will

THRHEERRCERNEETS AERE
EMAN 5245 70 AE 50 B 4F st B2 4 th PSP AR B5 89

allow designers and manufacturers INEBTIE o
to know better the niche markets in

which they serve.

difficulty level of change BUERE#IZE

highs
TRANSPARENT COLLABORATIVE
ERE Sy
0g
L
3]
-
()
@]
| CS
ADAPTIVE COSMETIC
EER e g
low 18 >
low 1§ REPRESENTATION &TRi& high &

Figure 1 A Sample on Four Approaches of Customisation’

1 MBS 75 ARG

1 Gilmore, James H., (1997). "The Four Faces of Mass Customisation.” Harvard Business Review, Jan-Feb. Harvard Business Publishing. Retrieved 12 December 2018 from https://hbr.

org/1997/01/the-four-faces-of-mass-customization.

SECTION 01

CASES

@ Absolute Vintage/
Eyepopper © Airland © Artop

O Asia Animation Ltd © Best Victory O Big Horn

@ @
OBM OEM

*

© Cosso © ECO Concepts © ECOPrint

Digital platform

* Collaborative — OEM: manufacturer receives order from business client to fulfil design requirements for mass produce orders
* GfF-OEM : HEHNEBRE R ERKTEURE R EEETHENRER

** Collaborative — Consulting: Service consultation where designers work with clients to define scopes and requirements on bespoke designs
** BfF -5 | REATRS1F > EEEHCRETHIEEMER - EITRFEN
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CASES

SECTION 01

@ Eone @ Forever Couple @ Fullhouse

@® Gear Atelier @ Genic Eyewear @ Gift Concept

Design Agency

.
.

@ Giormani @ Goodway

cee M
)
*

@ Goxp

@ Grandion Group /
@ Grand Classic Ltd @ TML Apparel @ Green & Associates

* %

*

ecccee

OEM Consulting

.
eeccoe
XYy

@ Greenology / UPD @ lkonee @ Inno Box

€D InnoSphere € Jervis €D Kentex

* Collaborative — OEM: manufacturer receives order from business client to fulfil design requirements for mass produce orders
* BfF - OEM : REBHNEBE P ERKETELIRE R B4 ETEARTER

** Collaborative — Consulting: Service consultation where designers work with clients to define scopes and requirements on bespoke designs
 B1F - 555 [ RETEART R AR 0 ERFFUCRANVEEMER > ETRSHEH
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CASES

SECTION 01

€ King's Flair
International Ltd

*
OEM
€ L.I.M. Design Work

Consulting

€ Memomem

eeccoe
.

eeccoe

@ KINOX

@ MAISTO

€ Memorigin

*

*

€ LAWS Group

€ Master Concept

Consulting

€ NowHere Design

Consulting

*

*

@ People On Board

@ odm € OFESS

® POSTalk / Takon

(@]
eee O

@ Shing Hing Plastic

@ Rcube @ S&C Furniture Manufacturing Ltd

ecccece

eee M
]
*

* Collaborative — OEM: manufacturer receives order from business client to fulfil design requirements for mass produce orders
* BfF - OEM : REBHNEBE P ERKETELIRE R B4 ETEARTER

** Collaborative — Consulting: Service consultation where designers work with clients to define scopes and requirements on bespoke designs
 B1F - 555 [ RETEART R AR 0 ERFFUCRANVEEMER > ETRSHEH
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CASES

SECTION 01

@ sSilverlit @ Stars Industrial

ecccee

@ Team Green /
@ starlite DT

OEM

@ The Darts Factory @ unspun, inc.

ecccee

ecccece

OEM

@ Sweda

@ Ten Stationery

@ Velove

@ Xooper @ Yick Shun Group @ Zing

*

ecccee

eccsee
eeee [T

ececoe

@ ZOTAC

ecccece

* Collaborative — OEM: manufacturer receives order from business client to fulfil design requirements for mass produce orders
* BfF - OEM : REBHNEBE P ERKETELIRE R B4 ETEARTER

** Collaborative — Consulting: Service consultation where designers work with clients to define scopes and requirements on bespoke designs
 B1F - 555 [ RETEART R AR 0 ERFFUCRANVEEMER > ETRSHEH
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STATISTICS

SECTION 01
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Covers all four approaches
of customisation

IRA2HOBEFICSA
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1/60 1‘7%

Covers three approaches
of customisation

AT =BEHILSE
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1/60 1‘7%

Covers three approaches
of customisation

AT =BEHIL S
(19031

2/60 3 e 3%

Covers three approaches
of customisation

AT =BEHCT %
O

1/60 1'7%

Covers three approaches
of customisation

AT =BEHCT &
122459)

2/60 3 ¢ 3%

® O

Covers two approaches
of customisation

IRAT MEEHIET %
00Q

o,
3/60 5 /°

Covers two approaches
of customisation

IRAT MEEHIET %
o

1/60 1°7%

O

Covers two approaches
of customisation

AT MEESILS A
00O

o
3/60 5 A’

® @

Covers two approaches
of customisation

RATMREEHIETE
000PDOODI
OO0

21.7%

e

Covers two approaches
of customisation

IRAT MEEHILA
2

1/60 1‘7%

Covers one approaches
of customisation

RAT—BESC A
OO

5/60 8 e 3%

Covers one approaches
of customisation

RAT—EEHIET %
0000000
QOO000DD

15/60 25%

Covers one approaches
of customisation

AT BEHC A
7 N2l 7)o Moe ) s
Q00D

21.7%

Due to the different levels and scales of operation and business nature, the four approaches
of customisation model here do not reflect 100% of the state of all interviewed companies.
The comparison has been generated with the exceptions of 9H, ACE, ChinaDesign Research
Work-Group, ENICMA, Fraunhofer IPT, Hong Kong Productivity Council, Mings 3D / Hong
Kong 3D Printing Association, OMG, the Vocational Training Council and Wonderlaine Studio
to maintain a fair and compatible representation.

HRZHARNEENEBEERATRERIRE - SENIBRHIES AEIN TR R 100%XZ )
AFWIER o % T RASEMERNVEFTFRAMNER > UL FEIEH « BIREEHE « PERHET
{FZE ~ ENICMA ~ EEIR 5 R E R EER MR « BBLEEDRER - Mings 3D / EB=MITENHE « HR
EEAR - BEIRBNART LEESEAFE -
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COLLABORATIVE
CUSTOMISATION

afrm

Forever Couple Limited

The Forever Couple collections are
created to customise every wedding ring
by scanning the exact finger size with 3D
technology, the “Sizing Master”. With
detailed data analysis, a 3D prototype
ring is produced for every customer to
wear on the go, with the perfect ring

to be carved through standardised
production process.

Forever Couple R 5 EEFI B = 4 T ED AN
St B 1% 4 $ 7 TSizing Master) #& ¥ #h 5t
BFERN (F) £FHICtE—E&E
M oiE o BB ¥ 4B B B IR 9 A7 FOREVER
COUPLEA BN BEE X EZHITENHNEM
IR BMMAREREME; MEE
EENERINELERENZECIERZ
e ©

28

In a fully Collaborative Model
(very high change in product and
representation), designers and
manufacturers are required to
fully articulate consumers’ needs
and provide bespoke products.
Consumers are engaged early in
the design cycle, working hand-
in-hand with designers and
manufacturers to specific solutions.
Traditionally, designers have to

go through lengthy, and often
iterative, cycles of conversations
to gather the requirements and
scope prior to conceptual ideation
of product design, leading to
longer production time frames
and complex manufacturing steps.
However, with the advancement
in technologies, more tools and
systems are available to assist
designers in understanding
consumers’ desires in real time.

For example, Forever Couple
Limited, a couple ring manufacturer
in Hong Kong, utilise a 3D scanning
machine to dissect exact finger
sizes of each ndividual. Along with
custom styling, the results are more
precise quantifications and higher
degree of fitting than standard
measuring tools.

7T RREER (ERMARENEAE()
RAT > REAMRRNERRERDEE
HEENBRERMERER - HEET
R BHRAIAM 2 RE P > B AN
NEBWFAFE > BSREENMRATE
B L > REAMGAREAIRNEEESE
FRHOHEE > UEERRHBRBSZA
EEERKEE > BERERNEERRE
ERMEHNIRES R - 28T > BERK
BEY > RETMGUZEBRBEZ TREMAMR
B8N - BE T BHEENERK

Blan - & #8153 A 5 & iE @ Forever
Couple Limited ¥ FA 3D fe#a2s X iERE T A
FEAANFIEARN MEFFHEER > &
RN RENETAEERENZER
EENEEE-

ADAPTIVE

CUSTOMISATION

BEy

Fraunhover IPT

The Fraunhofer Institute for Production
Technology IPT, aka Fraunhofer IPT, is an
institution of the Fraunhofer-Gesellschaft
for the Promotion of Applied Research
eV. Its activities focus on applied research
and development in the Subjects to
Engineering and Mechanical
Engineering. It partnered with Hong
Kong Productivity Council (HKPC) and
Vocational Training Council (VTC) for the
launch of the first Professional Diploma
Programme in Industry 4.0 in Hong Kong
in 2018.

Fraunhoferfff 35 Ffr » X & Fraunhofer IPT » 2
Fraunhofer-Gesellschaft{ i F& 3 i 35 B9 — 1@l
g o HIEBAIEN TIEMEH TIZ2RAME
FABFZCFORE 8% © 2008 4F > Fraunhofer A& B4
ENREBEBEEINIBEE  MEEEEE
T#4.0:3:5150I:R12 ©

Whereas in Adaptive Customisation
(low change in product and
representation), products are
standardised with customisability.
In most circumstances, consumers
prefer to satisfy multi-purpose
occasions with lesser products.
Similar to a handyman who would
like to have an all-in-one tool
than carrying stacks of tools, not
only is it troublesome to carry but
also inconvenient. According to
Fraunhofer IPT, a smart table with
customisable digital interface to
home lighting and temperature
controls is produced to meet this
market demand.
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HIBERMIER (ERfRER(L)D) o
ERBEEECRTRHEN - EXZH
BRT  HEEEEEABRLNERER
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TRANSPARENT

CUSTOMISATION
BRE

Transparent customisation

is often hard to be grasped.
Generally, consumers are not fully
aware of their own needs and
wants. Designers need to deduce
consumers’ needs, often implicitly.
This requires thorough observation
on consumers’ natural behaviours.

Gear Atelier Limited, a leisure
product design agency, spotted

an opportunity to redesign neck
pillows. Travellers often sleep
during flights. While many standard
neck pillows are too soft in materials
or too shallow in sizes, travellers
have to bear with the discomforts
due to the designs. Furthermore,
the sleeping postures vary with
individuals. In order to meet with
the unspoken challenge, Gear
Atelier design team experimented
with multiple prototypes, finalising
their design with sturdier materials
like memory-foam pillows, added
heights for better neck support,

and a mechanism that can close

off the open end to provide a 360°
Gear Atelier Limited I sleeping angle.

Gear Atelier is a renowned local

design firm specializing in Original
Brand Manufacturing (OBM) for the
development of creative gift and
household items, which are sold

locally in Hong Kong and in more

than 50 countries worldwide. Since its
establishment, Gear has developed the
brands of Living Gear and TAPAS for
different market segments. Apart from its
self-developed product series, Gear also
provides design consultancy service to
other companies in the area of branding
and product design.

Gear Atelier 2—BIE BN AM K AT > B
HERARIERE OBM) - FARAIRERER
BRG BLERESEREIKS0ZERRH
€ o BRI » Gear BB TR BN TS
B8 T Living GearFI TAPAS Sh& o BT BB
BHERRIIN  CearBGARIGEERR
EEHHEMA TR MR AR o
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BREVRAEERHEE - HEE—R
WARTETHRECHRENER - R5HHM
RELEREMIEH L HEENER M
ERENERRRHBEENBATS

R E MR 51 /A B Gear Atelier Limited 2
EEEHRAEMAEE o RELEEM
DIHARIRE & - MRS SAZETEMRTEYIRL B K
HARTXZE  BRHRERFARE » RkTE
NBRZEBAE - LI ERZEZBEA
ME > A7TEMEENEHIPE > Gear
Ateliers& st B ERIB L EHNR 0 FEE
BBkl (WEEIREIBIEE) SeaRst > 1
MEEREFFHNEIAT > UKRERE
R 3R st BT L S HELUR HE 360° MUBERR &
o

COSMETIC

CUSTOMISATION
EfEY

Cosmetic Customisation is by far
the easiest approach of all and has
the lowest degree of difficulty in
production. This requires almost
zero functional changes to the
product design, only focusing on
customising the presentation. As
simple as engraving names on
the product, applying customised
designs on standard products,
and even new packaging can be
categorised as cosmetic changes.

One example can be referenced to
Snaptee Limited, through its social
integrated platform, consumers
can share and upload any personal
photos and images on-demand,
personalise the t-shirt design for
easy printing and shipping.

Snaptee Limited I

Snaptee Limited is a mobile app created
to make designing and ordering custom
T-shirts as easy as applying a filter to a
smartphone photo. Snaptee’s interface
features Instagram integration, a wide
choice of fonts and colours, custom filters
and design templates. Finished designs
can be printed onto 100% organic cotton
T-shirts for and shipped anywhere in the
world.

Snaptee Limited @—RE AR HTEEHIE
TR st FH AR - RIEMINEIESAE
FRR FREAIBIEEE—AREEE o Snapteedy
AEAES Instagram ~ LEFERMERERE B
TEIBIRES R a8 5T © PSR ST RTENRIAE 100%
AEBTIOL > WANEXRTIH RE[E 7 o
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Niche is
the New Black?
INRHIBEHETE?
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Traditionally, the success of mass
manufacturing as a business model
is to maximise shareholders’ return
through the pursuit of productivity.
The model neglects input from
consumers and end users, thus
limiting innovation opportunities.
When product turnaround times in
the market increase, manufacturers
are forced to raise inventory costs.
However, businesses that generate
higher values for consumers have
significantly scale and outperform
those focused on the double
bottom line. One reason is due to
the growing demands and desires
of personalised items, and more
consumers are seeking more active
ways to influence and participate
in the design cycles of production.
The varieties and choices of
products, particularly under
globalisation, have significantly
increased for consumers, and
growing ubiquity of platform
services and mobile applications
continue to create niche demands.
Customisation of products is

not restricted to only cosmetic
designs. To clarify, customisation as
discussed has always been part of
consumer needs, but it differs from
highly personalised products and
handcrafting.

BRARERSFABMEEINMIIZ
B MEBBEREENCTRRFIRK
BIEER - R BT HEEN KRR
POt A > HEMBRE T ARV S - EHi5
EREREERBEME > REHRAR
BEFNE - AM > AHEEAEESE
ENEEAEFRENHE  MALBLESR
ANEERENEERER  HPF—EREA
AT EERNBERNEGETEER > &
KM HBEEESKEBBHNANERLE
RBEEENRHER - EmEHENE
B BRREEXENERT  HHEEE
M= ARG N > MBS RAOT & AR
BEEAREAREBEE )\ RER EMR
EHERERNEmERET o 2 TR
ERERNERNE—ERHBERRN—
B, BEEFENSEEMENERNFT
ERF-

S&C Furniture Limited
FEIREABFRAT

Being one of the pioneers and leaders of
the Hong Kong furniture industry, S&C
Furniture Limited is devoted to develop
products that evolve with technology
and most importantly Hong Kong's

local living habitat. S&C is dedicated to
develop a smart customisable furniture
system that allows better understanding
of clients, in order to customise unique
furniture modules for each unique home
using acquired data and algorithms.

BAERBREATENERNEEEZ— 5H
REARABDBRAINHABERERRERNE
M TUBBEMEFRBEAREEES -
RMNBEREBEEBAOR BIENARE
RARRFRREERE - TR EA MEIARR
HE > HFEARRNERBARSEEKTF
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Scale customisation is to achieve a state in which mass
production value is maintained with customisable product
offerings to consumers. With integration of digitalisation of
product and service together, this presents new opportunities
for designs and manufacturing to cover broader ranges for

niche markets.

BEFHILESTEXN—ERE

DIBBRHEERMEFICHEmE

HIFAEEERNEE - BUEERKIRFBFUBG R » ERRKET
RBUGEIR M T8 - UEEZ B/ \R TSI E -

For example, Hong Kong has very
high density of population in small
confined spaces, therefore multi-
functional and compact products
satisfy the specific environmental
constraints. Mass furniture
manufacturers like S&C Furniture
Limited in Hong Kong, and

even global giants such as IKEA,
particularly created line of modular
products to cater to this niche
market. By leveraging augmented
scan of housing environment,
these furniture manufacturers can
understand home usages and

conditions in pre-production cycles,

resulting in better designs and
fitting for their customers.

Bl > EREBRNEANERRADEE
FEE > FALSEMMBHERERE
BENIRIRRE - BEEBNSEREERR
REAEHRHNAERBRER > EERER
RKEFEIKEE > #A5HIRE THEALES
EmARY > UKBEEE/NRHIZHEK
BARERIBEREE  BERARE
AR UREEBRNARTRIRERR
R > WA REEFORME
=,
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unspun, inc.

unspun is a venture-backed robotics
and apparel company, building custom
jeans for each consumer, on demand.
Its mission is to reduce global carbon
emissions by at least 1% through
automated, localised, and intentional
manufacturing. unspun is a fast-moving
company powered by technology, the
National Science Foundation, SOSV, the
Mills Fabrica and the H&M Foundation.

unspun @ — K B B % B 2 15 A A e AR 45
AT AIRBREEASMHEBEITESHES
FE - HEGRBBEHME  AEREESR
BEERD2IRBRFBEL 1% o unspun@—%K
BT ARMBEESE > SOSV > EEEHM
H&M E & ZIRMLFFHIRERER AT o
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On another spectrum, startup
communities have been
approaching the market radically.
unspun, inc., a startup team
comprised of garment experts and
technologists, is using full body
scanned system to custom tailor
make 3D printed jeans. Meanwhile,
they are also inventing their own 3D
textile machines to further reduce
the cost and time for production.

S—FAE > JATCERBEELSUBZEN
LERBIET™IH o unspun, inc. @—1EH R
HERMEMABAMRNBIZERER > FIE
EERWAREFCIDITENFFE B
B BT P E 3D AhMmiEes > I
E— P IR R AR o

About TML Tower
BAR TML B3

TML (To Make Locally) Apparel Limited
is a one-stop smart manufacturing
base that combines collaboration,
production, technology and sales. It
has been established as a “"Hong Kong
Made” brand with end-to-end service
value chain. While maintaining financial
balance, the initiative also strives for
social values. This balance is critical

in ensuring business diversities and
sustainability in growth.

TML (To Make Locally) Apparel Limited 2
—E—iE X EENERY > EETIHIE &
B~ RIS o HAILAITE TE88IE) @
[ > SERERPI 2 (R SEARFSAE /D © SN > THETE
BRQENR w26 RS ENE > &
TEPLTRIFEER

New generation consumers have
been constantly nurtured as
designers. With the emergence

of makerspaces, communities in
DIY crafts and production have
been revitalised. TML, or To Make
Locally, a Hong Kong based co-
creation hub established with small-
scale production facilities, is a
prime example providing resources
and incubation in this space. An
interesting phenomenon is the
gaming industry and open social
platforms in enabling consumers
to become creators, and this
culture has permeated across other
sectors. Popular games such as
Minecraft allow users to develop
structures and architectures from
scratch, platforms like Etsy enabled
general consumers to access
artisan products from home, social
platforms like YouTube allow

each user to profile their own
subscription channels for video
viewing, and there are countless
more across diverse marketplace
enabling personalisation needs.
With consumers more and more
involved in the design process,
consumers will no longer play

a receiving role in the market.

The sense of involvement for
consumers creates higher sense

of attachment and pride rather
than just consumption. Engaged
communities become collaborators
of the whole culture in shaping the
products in which they like to use
and purchase. The intertwining of
personalised technologies in digital
space and customisable artefacts
in physical space will create ripple
effects, progressively cultivate and
empower consumers’ behaviours in
personalisation and customisation.
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M—REHBEE TERIE S R stEn > ™
FEERIZRAHIR > DIYFEMEErLES
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BRTR—EUETEAEAEM B/ NRELE
EREMENEA RO TERIEHER
MFEEEEFN—KFEEFF o Hep—
BEBIRR 2 EZE RN
B EHEERAEMEAN > MEREXXETR
B&ESERNHEHMBESE o B Minecraft—4E1Y
TRITEE AR NS HAMEEENZE
18 MEtsy BN TFaE— R HESBELN
EXRFPHESIEESR ; XiYouTube Efk
MR FEESEBEIEIRE
BEBAWERE BEREEMEHERNSZK
ENHBEEREREMCER - BEHE
ERRBENSHERRES » B
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MAEERHE - TREMMSEERN
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{EBIETEINE o SRREZERE R AR 1L flr
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HMEREHELEHRE B IEETR
FHEEEMEENEFENTA
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Memomem Limited

Memomem was founded by the post-
90s Hong Konger Jims Liu. With the
experience and knowledge of the 3
generations of family watchmaking,

he has turned the 100% handcrafted,
custom-made, “Swiss Made” product
with high-quality technologies into a
common item. To Memomem, a watch is
not only a time instrument but also a life
essential to represent ourselves, to mark
every moment, and to create memory.

Memomem #9018 & #& AJims Liugl i2 » &
ERXBRARFNLCRKRAH > #100%2 A
FRARES - R EEEEM FR
161 o Bt Memomem 2&:R » FEHRAMERRME LT
B 2REEH > £3F % AlEZEN
BN o

One of the researched design
team in Hong Kong, Memomem
Limited, partnered with Swiss
watch manufacturing experts,

has successfully portrayed the
essence of consumer as designer
by leveraging scale customisation
capacities. From 100% handcrafted
and custom-made Swiss watch,

the team blended high quality
technologies to turn premium luxury
into common affordable products
for mass market. With over 17
quadrillion possible combinations,
every part of the watch can be
customised transparently, from
colour options, texts, bezels, cases,
dials to hands, resulting in 17
quadrillion possible combinations
in styles. The digital design portal
enabled consumers to order online
directly from the manufacturer.
With higher data transparencies to
consumers’ preferences of styling,
the team was able to better predict
design styles and to manage
inventory level at minimum.

EATBMERETER Z— > Memomem
Limited I TSN EERGE > BB
FAREESIRES » I HEENR
BE AR o #£100%F TREME
FINEmETFE > ZEBRRETEmENE
i BemEEnEEARTHEERN
BEER - BRAITERYENES » Fi&
HEEE D EB T LIS ES - HLEEEE
I8 X7 0 1BAE > $RER 0 SRAREIIEE > 1
MES17TBEEIENESMAES - BFR
PR HE BN BB ERERE]
o REESHNEEERE  HEEHHK
NRIT > EBKBESD T 47 #th T8 A58 51 AAS
WEDEBEFKTE
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Take Me
Somewhere Nice

TEREBA

38

With the changes in consumer
demands, the design of products
also needs to change. Smart
technologies have enabled
physical artefacts to have digital
interfaces. For example, smart
chairs and tables allow remote
control functions on housing
electronics. Shoes can be 3D
printed and customised with insoles
and designs. Clothing becomes
wearables just like smart watches.
Cars become connected with
added values extending beyond
its physicality. One may think that
these are just added technologies
to physical objects, but much
greater values are generated with
these enabling technologies to
capture real data and usages from
end consumers.

Manufacturers and designers have
long relied on sales and trend
reports to gather indirect insights on
consumer markets. The possibilities
when manufacturers can directly
obtain information from their
respective consumers create more
accurate quantities and designs in
alignment to real user needs. To an
extreme, disintermediation through
removal of intermediaries, such

as distributors, wholesalers and
brokers, may even be resulted as
new manufacturing business model.

With high transparencies to
market, manufacturers can further
strengthen their strategic offerings
from business-to-business to
business-to-consumer. With
e-commerce, consumers can now
directly purchase from factories
(the concept of factory direct)
while becoming less dependent, or
even bypassing, wholesalers and
retailers.

Through research, many Hong Kong
manufacturers and designers have
expanded their OEM (product and
production driven) foundation to
ODM (design driven with integrated
manufacturing capabilities), OBM
(service driven) and even OSM
(design as strategy). Over 50%

has developed their own branded
product lines (OBM) from OEM
business model, or has positioned
their business operation with
design-driven capabilities (ODM);
whereas prioritising design (OSM)
as business strategic pillars only
tally to under 9%. While this aligns
to the economic growth in Hong
Kong as tertiary sector driven,
these designers and manufacturers
have identified the importance of
customer values as market forces
in prioritising their organisation
strategic growth, from product to
service-driven.

BEHBEERRE®E  EmRSTEEM
FECRE o« BEERMEATRMBEYEEE
HENE - fINEREEB BT ERERR
FEEFRERNIIE ; E#EAIMATLIDITENR
ERHBNRG  EEEREHEREETF
B RR LS - RENMINEEER
BEEBETHYBEEFEE - JEAASRA
BEIAZMMEBRYG L8R - BE
L FRMAUTEBEANBESHBIER
I EEBRNEENAR -

NEMNR I RPKBHENBERS
EWREHHEETSNRZRRER - B RiE
BAEAUERNSENHEERERER
BRI REME > BEERIBERBRITERAE
EEBRNBENRS - BFKERT > 1B
AOHEE - MEBMELATRNEIBEE
IREERIA A A RIS EBE -

NEHBEBPREEATS > JUE—D
IN38EH B2BEB2CHIRIREm o BIBE
B HEERETUEREIRES (T
BREHES) - RO EERNTE
ERIKEE - EEEEEBRMF o

BIBME —ERINEEREBNR
SHETERHOEM (REATI) BERERE
ODM (R&tI1T) sXOBM (JRAIMmE) - &8
B 500 Y £ B AR OEM ZE R R T R e 3%
THCOH®EERR OBM) > HESHH
EBEEEUARENETE (ODM) 5 M
BREERET (OSM) 1FAEBRIEIER
TEIBFRE% o $AZETBAVLTIE
RAFZEFTERA— BHEELE
NEBEKRETBAEREREEES
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BRAENEEM -
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About

OEM-OBM-
ODM-OSM®

R

EBRRAI - F8 & -
METINT - REEEIR

Due to the different levels and scales
of operation and business nature, the
OEM-ODM-OBM-OSM model here
does not reflect 100% of the state

of all interviewed companies. The
four levels of design practices have
been generated with the exceptions
of 9H, ACE, ChinaDesign Research
Work-Group, ENICMA, Fraunhofer
IPT, Hong Kong Productivity Council,
Mings 3D / Hong Kong 3D Printing
Association, OMG, the Vocational
Training Council and Wonderlaine
Studio to maintain a fair and
compatible representation.

AR R ABNEENERTEESETRE
RFFFRE > 5E8AIOEM-ODM-OBM-OSM #&E
RN RAER B2 ER100%Z 5 ATRIIE R
AT HRAREEMERNESFTFRENLER
STERME U LT AEEH BIEHE
HE s PR IER ~ ENICMA ~ 12
EF 5 B E X EERMZER - EBEES
{RER ~ Mings 3D /| EEA=#ITENHE ~ H
KREBAEH  BENEBNATIEES
NI
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Designer as | | Designer as
Differentiator Strategic Emphasis Planner
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Existing Products OS M and Systems
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Designer as Designer as

Existing Competencies

Interpreter System Creator
Interpreting Product Creating System
Specifications Connections

2 Heskett, J. (2009). What is design?. Retrieved from https://www.edb.gov.hk/attachment/tc/curriculum-development/kla/arts-edu/references/va/seminar%20notes_by%20John%20
Heskett_%20version%20before%20editing_rev.pdf
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Products create brand reputation

Capital Intensive /
Price-taking

OEM

Original Equipment Manufacture

Process

Technology ¢« Cost

Reliability

Product as Commodity

Ideas / Intensive Information Intensive / Vision Intensive /
Price-setting Positioning Future
Original Design Manufacture Original Brand Management Original Strategy Management
New Products Familiarity
+Design < Skills | +Marketing < Trust +Strategy
Quality Integrity
Design Brand Innovation

Brand reputation positions products

Source: John Heskett. Ten stepsto heaven: Managing Design for innovation. 1st International Symposium, Shanghai, 2006; John Heskett. “Different levels of design practice.” Shaping the
Future: Design for Hong Kefig : a Strategic Review of Design Education and Practice. School of Design, the Hong Kong Polyteehnic University, 2003.



THE
DEPARTED

SRR

With a maximum of a hundred local manufacturers and
designers interviewed, there are several insights drawn
which created the paradox and conflicts between their
roles.

RS —BURMRERRRTMBIET - i REFRS
GEMME BB BT EMESE -

Section

02

AT A GLANCE &

The Situation
=P

Why It
Happens
EF3

The Ideal
1g4e

Industrial designers and manufacturers
have conflict of interests. Traditional
manufacturing landscape is structured as
hierarchical (zero sum game) instead of
integrative (win-win) between the parties.
As a result, some become winners while
others struggle in the competitive space.

There are several factors that constitute
the paradox among designers and
manufacturers.

. The "Born” Identity

. Gone North

. The Not-So Great Gatsby

. The Day After Tomorrow

. Already Tomorrow in Hong Kong
. Bad Education

. Robopocalypse

~N o0 AW N -

In a harmonised relationship, designers
and manufacturers need to have
transparent communication, such that
decisions are achieved through mutual
cohesion. It requires co-design and co-
manufacturing processes instead of linear
transition of tasks. A win-win relationship
needs to be cultivated such that the
identities can be strengthened together.

TERFHMAREH ZHEEMNDZER - RIS
ERANEERD #HER (TNER) > MAER
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The “Born” Identity
BERK

Through research analysis with
multiple Hong Kong Industrial
Design Professionals, their

design approach heavily inclined
towards aesthetics and usability of
products, with limited exposures
in manufacturing capabilities,
technologies and business

dimensions. On the other spectrum,

Hong Kong OEM manufacturers
have high degrees of control

and ownership in manufacturing
technologies and processes
(technical-driven and business-
driven), which shapes the overall
strategies and organisational
development. Although many
manufacturers may not be design-
educated, they must consider all

spectrum of design strategies as
key business drivers. Suppliers
also provide design requirements
and OEM manufacturers follow
specifications to production.

This also extends the roles of

46

manufacturers to design and
branding activities as their
businesses scale up./The nature of
this model limits the necessity to
have in-house design capabilities,
causing bigger disconnect of |
knowledge to Hong Kong industrial
designers. The priority of concerns
in manufacturers’ lens contim“ﬁe to
widen against local designerf.

/

Research has shown that
over 70% of Hong Kong
manufacturers have little

knowledge to understand the
capabilities and true values

of industrial practices, [Elkale
in generalisation of industrial
designers to be associated with
just decorative, cosmetics and
styling activities. This is particularly
true when the leadership and
management team has limited
exposure to formal training in
design principles and management.
The identity crisis with industrial
designers, in irony, are familiar

like Information technologists

to be generalised as computer

technicians: Although Hong Kong -

indu/st'r”i"él designers reflected
their high level of passions and

/knowledge towards aesthetics and
" design methodologies, very few of

them demonstrated understanding
of manufacturing processes and
systems in modern technologies.

Commonly, local industrial
professionals claimed themselves
to be product design professionals,
as if the prefix of industrial added
an extra level of complexity towards
their profession. As industrial
designers cannot fulfil the roles

to apply innovative thinking to
breakthrough designs in solving
many business challenges in the
competitive space, manufacturers
as business owners began to source
external knowledge, e.g. through
exhibitions, trade shows, vendors,
workshops, etc, to increase their
own understanding of new trends
and technologies. This result in
manufacturers’ objectives prioritised
to heighten and increase value

in their products and services.
Meanwhile, many industrial
designers are fixated on enhancing
product features and design
through aesthetic changes. As more

and more product designs and

production steer in one direction,
this widens the gaps in Hong Kong
industrial landscape, causing many
‘dead-end’ solutions.

MBS UEBTERAEEATETH
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The Research f3E

Based on the Stanford d.School design innovation

framework, the Centre for Design Innovation expressed

it as 6 spectrums of industrial innovation :

Manufacturing
NG
T Technology
E5 200,
Business
E 3

Translating our research statistics into this framework,
one can examine the areas of interests of Hong Kong
manufacturers and industrial designers, as well as their
active roles and responsibilities.

The Observation 1%

In Hong Kong, manufacturers have a broader
spectrum of innovation interests than industrial
designers. Organisation behaviours and technological
development, which are critical factors of success

in strategic progression in Industry 4.0, are rated

very low for designer roles. Ironically, an industrial
designer by education and training should be able to
cover all spectrums and provide valuable insights to
manufacturers for strategic breakthrough.
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B SEFHARE . School WEZEHRIFIMELR » sRetAIFHL (Centre
for Design Innovation) % T2AIFTLA6 [EEERE

@ Organisation behaviors
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|:H:| Human values
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@ Design & interactivity
etk EEYE
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With the changes occurred in Hong Kong
manufacturing landscape, the area of focus,

as commonly shared by all manufacturing
leaders in the research, is to evolve the business
strategy in alignment to the changes taking
place in the production technologies. Without

a doubt, traditional manufacturers continued

to strive to further production capacities and
business operations, while the new generation of
manufacturing leaders seek to expand the scope
from product to service strategies.

BETEREFSHNEL > METRAERERFEEHLR
AN IRIEE ERME LB CAFBL —ES
SREE - 2R SRNEBTRESNE—DIRALEESE
DMEFEE > MTF—AREXBEERESKBEERE
R A ARFS A SRR o

Designers who lead and operate in manufacturing
settings demonstrated their respective abilities and
high interests in product design and interactivity.
Although design with human experience has
always been an essential of product and system
designs, only 50% of the industrial designers
interviewed prioritised human values as
fundamentals. Majority of designers are keen

on aesthetics and appearance of their design;
technological and business considerations were
particularly low, leading to bigger gaps between
manufacturers’ priorities against designers.

ERGRF R R ERENEEN R T EmRT N E
A ERERT T HENDTIREEE - BATIS AR
MR —EREMMAMRRAHNBERS > BERES50%H%
S LERFERARABEBERESRE - KZHEREHHD
AR ERETRIEEMING ; BN ESmRE B5IE
BN REH AR R ZHERERAEE °
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Separate orientation

S EEER

The gap between the interests of
manufacturers and industrial designers in
the innovation spectrum
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Combined orientation

NS M Bt A TE AU SRS R BB I

ideal is over 100%

HASEHBIE 100%

SECTION 02

51%

ss5% D)

67.5%

or

Eig

Instead of pulling away, manufacturers and

designers seek to lessen the gaps to compliment
respective values and skills. As calculated in the
combined orientation, technological and organisational
capacity development score just averaged past the
50% margin. Without appropriate support systems

and infrastructures, this hinders the knowledge and
change capacity for an organisation to meet the small
batch production demands in this disruptive and
transformative digital era.

SERMRETENILIFZRIFAER - MEES R/ \EE > LUEEH
RB&BNEERNKLE - REBESHHERSTEAS > KMAREE
BR[OV TIHEBIRS0% - IRBEEENZEARRMERR
it > S ARHEERL M EEET RN HNE TS > REWE
RS BB EFAVBBEE AL o
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Gone North
Itk
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Although manufacturing
underwent a booming period

in the past, many factories have
migrated away from Hong Kong
locally to the north. The removal of
the physical infrastructures resulted
in a disconnect, or a knowledge
blank period, in Hong Kong
manufacturing landscape after

the migration.

Furthermore, manufacturing

and product design knowledge
were once obtained through
apprenticeship. While many
manufacturers did not receive
formal education in design
methodologies, they honed their
skills through hands-on practices.
As manufacturing environment
diminishes, next-generation
industrial designers in Hong Kong
have less opportunity to access
and understand the development
of manufacturing systems and
infrastructure settings.

B BFZIHREKREBLLTBHBIIL
75 o bR ER T RMERREER > 5%
ERNEESBMEAHHRAREZER

tE5h > RERERRANABEEBEBESE
ERERE o BMEFSREFMWRIAER
BIERRETHEHE > EtPIEAEE
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BREE o
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The Not-So
Great Gatsby

KFhRE

As Interviewee E stated,
“Manufacturing investment
strategy is dependent on
real estate (buying lands in
underdeveloped areas) and low cost
of labour for production.”

IEINEFHE PR » [RERIRERBEK
HEME BEFZEMENLH)
RIGHEAEIEESEF © 4
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Hong Kong economy is mainly
driven by real estate and financial
sector. Upon interviews with

Hong Kong industrial leaders,
questions and concerns were
raised to understand their strategic
positioning in expansion of their
manufacturing businesses. Similarly,
the manufacturers have furthered
their business scopes to real estate
and financial investments, and their
OEM operations become sub-
entities to parent corporations. This
reduces the anxiety and pressure
for the manufacturing capabilities
to evolve as the core business no
longer relies on manufacturing
production alone.

On the other hand, some Hong
Kong manufacturers who depend
solely on production business
have to transform by meeting

this new economic shift - in both
customisation and using industry
4.0 technologies - and to not fall
behind in this competitive space.
These OEM manufacturers are not

REA
DEVE

LOp

only competing locally but against
global giants and other established
corporations that began to expand
their service scope, e.g. Google can
manufacture driverless cars. The
transformation becomes inevitable
to increase OEM service value. The
latter, however, experience great
challenges in organisation changes.

One of the main reasons are
financial constraints as they do

not have the necessary capital to
pre-invest and wait for years of
return. The dilemma of shifting
limited capital to invest in scale
customisation equipments can
easily lead to their pitfalls and affect
their foundational OEM business.
Through research, some of these
owners indicated the importance
of government funding schemes in
matching their limited investment
pool.
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SECTION

What about
manufacturers who strive for
other competitive edge?
“Government funding and
external investment channels
becomes a critical outlet.”
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For decades, manufacturers have
been focusing on developing
capacities to captivate on costs

for productions, with the belief of
increasing product qualities and
added functionalities while lowering
prices to maintain competitive
edges. While this model has

been effective in the past, it

was built upon the conditions

with long production time and
distance, and the opportunity
space to capitalise on the profit
gain was to optimise the gaps

in between. With technological
advancements, the gaps in the
production life cycle have shrunk
dramatically, and new windows of
opportunities are resulted. The old
strategy is now constantly being
challenged as the world becomes
more globalised and fragmented,
distributions will become faster
and easier, consumers expectations
will continue to grow, and large
quantities with small profit margins
cannot sustain the growth and
even survivability of manufacturing
businesses.

The Day
After Tomorrow

BAH 2 &
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Traditional value chain B4 (5 (&
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Source: Adam Mussomeli, Stephen Laaper, and Doug Gish, The rise of the digital supply network: Industry 4.0 enables the digital transformation of supply chains, Deloitte University Press,
December 1, 2016, https://www2.deloitte.com/insights/us/en/focus/industry-4-0/digital-transformation-in-supply-chain.html.

Smart Factory
HAEELR
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Already Tomorrow
in Hong Kong

ERMER
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Information technologies heavily
influence the survival and future of
industrial space. With technologies
integrated into people’s daily

lives, consumers will become more
connected to information at high
speed. Progressively, consumers
develop quicker habits to sift
through information and only
engage in products and services
that align to their best interests.
This fundamentally transforms
consumers expectations and
behaviours, creating a need-driven
culture. Speed of manufacturing,
variety of design choices and ease
of accessibility to products will
become crucial success factors, and
neither one can be exclusive from
one another. This poses challenges
for designers and manufacturers to
respond adaptively and quickly with
legacy systems.

Traditional methods using post-
sales analysis reporting and
market researches are insufficient
to keep up, and so, Industry 4.0
technologies stresses on real-time
data monitoring to progressively
capture live user movements for
predictive forecasting. Although
the application of advanced
technologies is inevitable in the
upcoming industrial transformation,
a subset of Hong Kong

manufacturers and designers do
not see technology as a strategic
pillar to progression. Many view
technologies as purchases off the
shelves, just like retail consumer
products. They tend to wait for
solutions to be fully mature when
market has commonly adopted the
technologies instead of strategically
planning ahead of the curve. This
results in passive actions instead of
proactive approaches.

The economy has already advanced
from the industrial era to the
knowledge era, where technologies
and information denote economic
progression, and many Hong Kong
manufacturers shown minimal signs
of knowledge with technological
skills. Cost of manufacturing systems
are high and not easily upgradeable
without transformative infrastructure
changes and knowledge

training. The lack of knowledge

in technological utilisation also
constrain available options to make
progressive upgrades without
disrupting existing operations and
finances.
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Exception f§ll4p

One exception identified amongst the researched manufacturers in
Hong Kong is Best Victory. With leadership roles trained in computer
programming, engineering and business background, they were able
to transform from paper documentation and analogue controllers to
full extensive usage with Industry 4.0 technologies. As they claimed,
the technological transformation to uplift the deep-rooted legacy
systems and processes was made possible due to their thoroughness
of technological knowledge and analytical mindsets.

EHEBRIEFHETHRE » HILIREBest VictoryB—ERISH - EiBEAE
B0 ~ T2 R 53 REVEEAY) > MFIREsnEAR B S SR BT F 358
AEEFZERIHEA4089IM o EWMMFIFAS - 2EMFIA BHEIRMA#
DB - LEB TRBFFEN AR S LU SIS AT -
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Bad Education
F*R¥HB

Opportunities #%i8 I

Institutions like Vocational Training
Council (VTC) in Hong Kong has recently
partnered with Hong Kong Productivity
Council (HKPC) and Fraunhofer IPT to
launch new programmes, with hands-on
training, specifically on nurturing next
generation designers on Industry 4.0
capabilities.

ERBEIEGE VIC) RERFBELEENR
#/5 (HKPC) K Fraunhofer IPT 518 & 1E#
HHERE BT —ARMETRS BRAE

Al EEEEMFITE4.05HE05E
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With the ever-changing
environment, traditional knowledge
and training methods have become
a hindrance. Currently, Hong Kong
manufacturers and designers have
to undergo at least 12 to 18 months
to adapt to the changes and see
fruitful results on organisation

level when applying new system
upgrades. Meanwhile, education
systems in Hong Kong still lack in
incorporating the new mindsets
and latest technologies to train next
generation industrial designers - in
response to the growing demands
in customisation and technological
changes in manufacturing. This
creates further gap in meeting
manufacturing owners’ needs

to ride on industrial designers'
knowledge in attempt to reshape
their business changes and growth.

Meanwhile, many local universities
in Hong Kong has restructured
industrial design in bachelor
programmes into product design

in major. Although there are master
degrees on design management,
the marketspace has become
limited and fragmented to appeal
to mass public as career paths.
Upon research with design students,
many of them indicate their lack

of manufacturing knowledge and
so they have to hone their skills on
aesthetic designs and ergonomics,
and there is a lack of opportunities
to move up in career. In turn,

many designers aim to become
entrepreneurs - with own brand - to
pilot their own designs and projects
in hopes for better future.
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Robopocalypse
A B

Another rationale reflected upon
research is the deskilling of labour
and knowledge workforces.
Traditionally, workers have been
dependent sources of intervention
with machine operations in
manufacturing, while designers play
active roles in leading design criteria
for production. As technologies
advance in manufacturing

space, the relationship of design
to product and workers to
machines are being redefined.

Full automation undermines the
necessity of human labour in
manufacturing environment and
replaces routine activities with
robots, and digitalisation leads to
remote control and operations of
production. Consumers are taking
more active roles to demand
designs of products, adding levels
of complexity and conflicts with
designers’ own perceptions of
product aesthetics and design
feasibilities. The deconstruction of
roles and responsibilities changes
the dynamics in which workforces
are distributed and assigned in the
organisation, and places the career
of many industrial workforces at
risks.

MR 5 —ERERES TNA#S
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Mass Effect
HENE
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Among conversations with

many Hong Kong designers

and manufacturers, there are
confusions and misunderstanding
that customisation is to design and
manufacture separately for each
and every individual consumer -
this is another concept discussed in
many Industry 4.0 studies as “batch
size one” and mass personalisation.

Customisation is not a new term.
To clarify the misconception of scale
customisation and personalisation,
one can study from the industrial
approach with customisation

as strategy. The concept was
popularised in 1993 by Pine et al's
Harvard Business Review article?,
and some academic studies even
traced back to 1980s. To clarify,
scale customisation aims to deliver
products and services that best
cater to consumers’ needs with
close to mass production costs and
efficiencies. The straightforward
definition of scale customisation
was “producing goods and services
to meet individual customer's
needs with near mass production
efficiency” by Stan Davis (1987).

Lately, Kaplan & Haenlein (2006)
and McCarthy (2004, p. 348) have
highlighted the strategic balance
between creating the customised
products and maintaining the
capability of mass production.
The equipment allows low volume
production and prototyping, while
the feasibility of mass / scale
customisation always entails the
mindset of the leader, management
and knowledge workers.

One principle which differentiates
scale customisation from mass
production is consumers’ active
involvement, by incorporating
consumers’ identities as inputs

to design and service delivery

in the value creation process of
production. Another important
theory is switching from economies
of scale, which entails maximising
gains through large volume
production, to economies of
scope, which focus on expanding
benefits to produce wider ranges
of products efficiently under the
same infrastructures and business
activities.
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One can further study and compare
the strategic objectives between
mass production and customisation

through the modified research
conducted by University Technical
Malaysia Melaka*.

SECTION 03
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Mass Production vs Mass Customisation

REFENMEEEZFCHLER

Parameters Mass Production Mass Customisation
gk REEE EEERHIE
Goal Deliver standardised Deliver varied goods/
gi= goods/services with low  services to fulfill specific
price customer groups with
LR B HIE L R/ different wants/needs.
R Try to offer a lower unit
cost
RESEER/ RS LURE
BERRBENAEBER/FT
B WREBHEENE
Economics Economies of scale Economies of scope with
g A AT customer integration
HECEERETRES
Focus Efficiency through large  Variety through
g volume production, personalisation, flexibility

stability and control
BEAMEBLEE - BEMKRE

EERYE

and responsiveness

BBEAE - BEEREIEE
BIRZIE

Key features

Stable demand, low cost,

Fragmented demand,
mid-high cost, specific

TEEE consistent quality
FRIEE Bk —mRE quality
ERDH - PESHE ~ IFE
mE
Customer Passive Aeive
involvement o -
BER2H

Modified from Thakur et al. Mass Customisation

HThakur EAEET (BEZHIE)

3 Pine, B.J. (1993). “Mass Customization: The New Frontier in Business Competition.” Boston, Mass., Harvard Business

School Press.

4 Nair, S.K., Thakur, L.S. and Wen, K. (1995). “Near optimal solutions for product line design and selection: beam
search heuristics”. Management Science, 41(5), IGI-I'&S.
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Margin Call
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Customisation as a strategy is particularly suitable for small to
medium manufacturers to target niche markets. SMEs have
competitive edges as they are more adaptive to changes and
closer to consumer engagements, while larger manufacturers
require more resources to reposition themselves in the market.

BHCIER—BRIEFHES /RIS A ZE/ R o ik
EAGFEDY  AREFMEBERECTERITHEESH | MERAR
HEBRAIBEEEZEREASBCHTHHENENL o

Given that designers and
manufacturers go hand-in-hand,

to approach scale customisation
strategically, the involved
stakeholders should understand
the dimensions of production
systems synergistically. The five
types of customisation approaches,
according to Wortmann's typology,
demonstrate the relationship
between design to manufacturing
process structure, product volume
and consumer involvement.

According to S&C, furniture as
design can be approached with all
five types of customisation systems
for manufacturing. Similar with toy
design manufacturers like Maisto,
OFESS and Yick Shun Group,
watch companies as Memomem,
and others, products which can be
designed and developed by parts
are in particular favourable with
assemble-to-order approach.

These businesses commonly shared
the modularity in their product
designs and assembly, achieving

a higher degree of flexibility

in approaching customisable
products manufactured in scale -
from batches to mass volumes. To
further understand the benefits

and differences of customisation
occurring in each system, one

should further examine the
approach that best fits their
organisation development stages
and capabilities.

HR st N Em T ERR > BEETT
KRMEEERS > HANTZFOER
ZHAEREERZNAREE o RIF
Wortmann 94881 22 » 355+ BBl E @Iz 4R
B EREENHEESH Y BHRIET
LA ABBINESIAEART

RIEFERENRE > REFEAR AT
ERABEMNNERHRARBHEENR -
El#EHh > # Maisto ~ OFESSHI{E B & —
IR LS 0 MUKk Memomem&EF
FEHEMAT » RETLUBAZT MRS
MAZENER > BLEBFINRETEHRE
Fdt e
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Highest
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engagement in
design and
manufacturing
process
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Lowest
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! Product-driven
! ERER

Value-driven
D EEER

Make-to-order
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Assemble-to-order
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Engineer-to-order

bHIE
Make-to-stock
BEREE
Mass XE Batch #tE Project I6H

Nature of production process structure with decreasing level of product volume
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The theory of customisation strategy  i@if8 Wortmann fY4ER 2 4THZE° » 24

can be also studied through
Wortmann’s typology®, which

{ERBRIER AT AN D 2 AEERENFHE

is categorised into five types of
customisation production systems:

Make-to-stock
(mass produced to stock)
HBEREE
(FEFERELE)

Assemble-to-order

(mass produced by parts and assemble to order delivery)
FaETEE RS

(RELXETHIIRTEHARRE)

Make-to-order
(manufacture to order)
FrTEEE
(FeETEESYIE)

Engineer-to-order

(design and manufacture to order)
e H S

C-HESHEiES )

Develop-to-order
(research, design and manufacture to order)

Y
(HATIFI » MR

5 Wortmann, J. C. (1989). Towards an integrated theory for design, production and production management of complex,
one of a kind products in the factory of the future ESPRIT ‘89: Proceedings of the 6th Annual ESPRIT Conference, Brussels,
November 27 - December 1, 1989, pp. 1089-1099, 1989. Retrieved from 299888769_Towards_an_Integrated_Theory_for_
Design_Production_and_Production_Management_of_Complex_one_of_a_Kind_Products_in_the_Factory_of_the_Future
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In make-to-stock customisation approach, products
are mass produced with customisable features or
integrated technologies and stock in large volumes. The
difference of this to traditional mass production system
is that the concept of customisation is defined as early
as the design stage, and this maximise the benefits

of mass production capabilities while the flexibility of
the product design provision consumers to specific
individual needs. At the same time, manufacturers have
to bear the overhead of high inventory management
and controls.

ERERERCHN SR BEREGIE
HIEERRMBERABER > ERFU
REEE - BHEHNMSRERAELE
RN REZE » ERATE RINRE R
MEBER > REARBEERNNTERFE
RAEE > MEMRXTOEEENESHE
BERERENEMIEER - HILFEE
NEBTWARESSNFEEEMEE
FEH o

Assemble-to-order prioritises on production by parts,
and assemble the final products after consumers placed
their orders. The significance lies in manufacturing
resource planning and forecasting to ensure every
modules and parts are readily available, and modularity
of product design becomes essential. Modular products
achieve economies of scale through mass production
of product parts rather than the products themselves.
Such can be seen in Memomem watches and S&C
nano-home furniture series.

BATEARN S HEEEEESH > Wi
HEETIERIEERRER EYEE
SEERABEIFNTER > LUREFESEREAE
MEHEMERE - EFEEMRRTHERL
BREPZE - BHECERBBREEE
EmMNEHMmIIEE RS BIRRIELE
EftMemomem B9 F 8RN 75 BlIR B BI4RK
RKERFIFERELLIEER] o

Make-to-order customisation initiates the
manufacturing process after consumers orders are
placed. This is approach particularly common in

the computer industry, where products can only be
produced and configured after consumers personalised
their purchase. Zotac Hong Kong, a leading OEM
computer chip manufacturer, utilise parts of this
approach for their new line of gaming products.
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Engineer-to-order customisation goes with meeting
customers’ specifications through production cycle
starting from design activities, manufacturing then
logistics. The focus of this approach is that consumers
already have design specifications in mind, so rather
than heavily relying on design efforts, product feasibility
is materialised through engineering practices.
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Develop-to-order has the highest degree of consumer
engagement throughout the production value chain.
Typically, consumers only have vague concepts to

the solutions they desire, and so they sort for design
and manufacturing capabilities by initiating research
development. The production cycles tend to be lengthy
due to heavy research and prototyping processes.

BOBMBCEELEEEETASED
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@B MR E SRR RIERE
D48 - HNAEAENMMENRERIFERE -
TEEPEERE -

The Incredibles
BABIK

Beyond the different adoption

of design to manufacturing
approaches reflected upon
research, the business model
driven by new industrial design
development to meet customisation
demands has also shifted drastically.
A concept such as Product-

service system?®, a.k.a. PSS, has
emerged in the past years to meet
the paradigm shift. According to
Piscicelli, L., Cooper, T., & Fisher, T.
(2015)’, this system model involves
an inclusive design and delivery

of products and services. PSS
models enable collaborative and
flexible consumption®. A subset

of the researched companies has
reflected such forward-thinking
design strategy to meet growing
customisation demands.

As such, there are four design
theories that industrial designers
and manufacturers should be
aware of: Product Family Architect,
Product As Platform, Product as
Service and Flexible Manufacturing.
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6 Costa, N. (2015). Revisiting PSS and service design in the light of the SD-logic. Retrieved from https://www.researchgate.
net/publication/302906624_Designing_Integrated_Product-_Service_System_Solutions_in_Manufacturing_Industries

7 Piscicelli, L., Cooper, T., & Fisher, T. (2015). “The role of values in collaborative consumption: insights from a product-
service system for lending and borrowing in the UK”(PDF). Journal of Cleaner Production. 97: 21-29. doi:10.1016/

j.jclepro.2014.07.032 - via doi:10.1016/j.jclepro.2014.07.032.

8 Deloitte. (n.d.). Flexible consumption business models. Retrieved from https://www2.deloitte.com/us/en/pages/
technology-media-and-telecommunications/articles/flexible-consumption-business-models.html|
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Product-family-engineering, is a
software engineering method to
create subsets of architecture under
an organisation’s product platform,
with the design considerations of
both commonalities and variances.
By focusing on developing new
products through maximising
existing product family components
and structures, the design strategy
is no longer isolated to just

one product design anymore.
Instead the consideration must be
inclusive to cover a wide range of
combinations and modularity for
the manufacturer to produce and
assemble. According to Carnegie
Mellon?, this approach applied in
product development can lead to
higher productivity, higher quality,
faster time-to-market, and lower
labour needs.

Yick Shun Group, a toy
manufacturer, has demonstrated the
concept of product-family approach
across some of their product lines.
For example, the wheels and
chassis are mostly standardised

for mass production, separated
customisable parts such as the
exterior and decors to be produced
in batches for various toy cars
series. By leveraging existing parts
to new designs, Yick Shun Group
was able to maximise their variety of
products while mitigating on costs
of productions and engineering.
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9 Carnegie Mellon Software Engineering Institute (SEI). Software Product Lines. Retrieved February 17, 2006, from: http://

www.sei.cmu.edu/productlines/.
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Product Service
System (PSS)
Value based on
combination
of product and service
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Feb, 2017. Source: https://medium.com/activate-the-future/designing-sustainable-business-models-and-product-service-systems-cd548328e852
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Product-as-Platform, is one concept
that expands the value and
product lifespan. With platform
centered as design, the product
itself can have endless modular
features and add-ons because

of enabling technologies. In
technological terms, platform
often refers to software-based
system. In design, platform

is an extension of intangible
values to the tangible forms.

This concept can be examined
through the global success of

iOS and Android platforms. With
cellular phones being tangible
interfaces, the mobile application
platform enables greater reach
and scale in customisation and
personalisation. Simply put, the
success of these platforms leverage
growth model based on scaling
the base modules. Platform can
also take forms in governance
models, where policies and
standards are enforced to reduce
cost of innovation in technologies.
Other platform services take open
form, where users can participate,
collaborate and co-create to extend
the platform’s functionality. The
collective pool of knowledge from
mass user engagement further
enriches the platform capacities to
the products itself.

Product as
Platform Design

EmERmst 5
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About EcoPRINT
B YLEN =

EcoPRINT is a technology company

of printing and cloud intelligence,
specialising in the core technologies

of Al cloud storage, cloud computing,
blockchain and big data. It offers a
centralised platform to customise
printing services and packages, adding
value to the printing industry by
leveraging Industry 4.0 technologies and
providing cloud intelligence solutions.

YYENZ (EcoPRINT) 2—f8 TENR+Zik%E sER
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About Grandion Group
RARS EREEE

The Grandion Group was established

in 1996, which has developed from

a casual wear manufacturer to an
integrated casual wear supply chain
enterprise with production facilities

in the mainland. In 2015, the Group
established the TML Tower in Tsuen
Wan, creating the new industrial initiative
“TML (To Make Locally)”, a one-stop
smart manufacturing base that combines
collaboration, production, technology
and sales. Through support on supply
chain, fundraising, training and sales
channels, it offers full business support to
young and emerging Hong Kong design
talents for design commoditisation

and entrepreneurship. For example, by
introducing new printing technology and
rapid replenishment system, low-volume,
high-quality fast fashion apparel can be
produced with reduced market risks and
inventory costs, providing the customers
with customised production services.

EUREE @ A I FL 1996 FF » B B — AR AREE R
B R —ERSRERGEHEREZE
IR AR I 4 R o EEM 2015 FEEE
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STRTIR A S EAREN o BIUNFES EMRBRAYT
MR REBERG  JEEIME - BE
RV R 1 BRER 0 AF P RETIZRR AT
Bl WRHEMCEERRTS o

SECTION 03
Synchronisation
TEERSINEE
Multi-Platform Al
Operation Al System
ERPNEY co Al TR RS

"Point to Print"”

REEED

Cp

Cloud Storage

Eiki itz

~—

“Tag to Print”
HIRED

“Tag to Buy”
HinkE

S

Blockchain

B iE

u/

Big Data

KRR

In Hong Kong, ECOprint as a
technology company has launched
a cloud-based platform, specialised
in Al data storage, blockchain
encryption and analytics. By
overlaying a digital platform on top
of physical printing infrastructures,
the centralised platform allow
vendors to customise printing
services and packages, ultimately
benefiting end consumers who are
sourcing printing services. Another
example is Grandion / TML, a
mass garment manufacturer, which
developed self-serve kiosk systems
for consumers to upload their own
images, via their online platform,
to be customised and printed on
selected clothing. The finished
product will be mailed shipped

to consumers within several days,
making the purchase experience
more seamless and desirable.
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Product as Opportunities to redefine physical
. products to be service driven
Service Approach are also growing. Product-as-

= 3 Service are made possible due
EmEARFESZE P

to digitalisation. The concept of
Product-Service system originated
as a function-oriented business
model, with the aim to sustain both
consumption and production™.
With digital services and physical
products intersecting across
multiple platforms, digital offerings
create new magnitudes of values
and unbound physical limitations.

Share economy, a concept that
emerged in recent years, leveraging
collaborative consumption

on underutilised goods and
services, and shifted the focus
from ownership to access. Global
companies like Uber (shared
vehicles) and AirBnB (shared
housing) have created great
successes leveraging this concept.
In reference, a notable example is
an automobile tire manufacturer,
who introduced the “Tire by miles”
programme, redefined tyres as
consumer products into utility
service model. Instead of purchase,
consumers pay for the mileage

or distance travelled on the tire -
shifting the fixed costs to variable
costs in alignment to usage.

Denmark.
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There are several benefits to

this strategic approach. Firstly,
consumers can access all sorts of
products and services temporarily
without the liability in ownership.
This enables the market to try and
experiment with various experiences
and still retain the option to
purchase when necessary. Secondly,
consumers feel that they have more
choices on product usage as service
utilisation has higher degree of
flexibilities. Thirdly, manufacturers
and designers can obtain real
feedback and data from consumers’
usage, increasing satisfaction

and accuracy of both product

and service deliveries. Product-
as-service approach is not simply
designing better products, rather
the notion requires fundamental
change on how to fulfil consumers’
needs than just transactional
relationships. This change yields
higher value creation, and the
success of product-as-service model
should be strategically examined to
benefit manufacturing design and
development.

10 Nicola Morelli, Ph.D. Industrial Design and associate professor, Institute of Architecture & Design, Aalborg University,
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Flexible Production
Environment
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With different design to
manufacturing and business models,
industrial production systems will
need to transform to align for
manufacturing. Customisable yet
can be mass produced products
require flexible systems and
machines conditions to be met.
Machines and systems need to

be more adaptable to retrofits

and upgrades, yielding in higher
versatility in production variations
without jeopardising time and costs
in the manufacturing line.

Industrial flexible manufacturing
systems, also known as FMS, are
higher degree manufacturing
systems with flexibility to
simultaneously produce variety of
part types™. FMS is comprised of
autonomous robots, computer-
controlled machines, computer
numerical controlled machines
(CNC), and more. With machine
flexibility, a diverse range of parts
can be manufactured with minimal
requirements in switching tools
on the machine. Without losing
production time, technological
progression has allowed
sophisticated manufacturing
procedures to be attained while
parts can be machined separately
instead in batches and in masses.

Additionally, routing flexibility
enables systems to prepare for
breakdowns and unpredicted
situations without interruption to
parts production. Each machine
ability is no longer singular and can
be synchronised simultaneously

with all other machines, resulting in
all nodes of workstation to be able
to perform the distributed activities,
and parts can be produced via
different routes under unpredicted
situations. The overall flexibility

in this manufacturing design is
achieved with machines connectivity
and versatilities, acting as network
nodes instead as traditional bus
network 2. Furthermore, the flexible
system architectural layout is
intended to achieve multipurpose
handling and processing, resulting
in control to adapt to fluctuations of
volumes in production.

Upon our interviews with Hong
Kong manufacturers, under 15%
has indicated their manufacturing
capabilities have advanced to
higher automation and flexibilities,
and over 43% stated the interests
to modify and upgrade their
systems and machines in the next
3 to 5 years. The significance of
change may not reflect in the
current statistics from our research
sample pool of designers and
manufacturers. However, with the
high interests and potential in
shifting production methods, the
transformation will be crucial to
prepare for the upcoming years.

11 E. Stecke, K. (1983, March). Formulation and Solution of Nonlinear Integer Production Planning Problems for Flexible

Manufacturing Systems. Management Science, 29(3), 273-288

12 E. Stecke K., J. Solberg J. (1982, January). The Optimality of Unbalanced Workloads and Machine Group Sizes for Flexible
Manufacturing Systems, Working Paper No. 290, Division of Research, Graduate School of Business Administration, The

University of Michigan
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Values in production 4 EHhpEE

Machine flexibility
Ha3mE

- Product types & & &%8

- Process variance igi2 =&

- Degrees of operations 1&Ff2E

Routing flexibility
BRI

- Volume and batch variance
HERMRER

- Expansion &

In the past, small batch
production was not feasible in
cost-effectiveness compared

to mass production. However,
distributed manufacturing through
multiple small-scale manufacturing
bodies, integrated through
platform systems for synchronised
communications and data
consistencies, allow lean yet agile
manufacturing on par to large
volume productions.
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Wisdom of
the Crowd?
BEBN 2

82

According to industrial design
professional F.T, he shared his view
of Hong Kong market landscape:
“Hong Kong is heavily populated
in close proximity, whether it's
residential or commercial retails.
This means that everyone can easily
access products and services of
any choices without much need

to seek for personalisation. If the
person cannot find one thing, he/
she can just walk next door and
shop.” This phenomenon may

be true in metropolitan cities

with highly-dense population,
particularly for Asia Pacific cities
like Hong Kong. However, it is also
due to the diversities of products
and multicultural communities in
close proximities that enable such
consumer behaviours. Further on
this rationale, many retailers based
off their strategies on geographical
benefits, located in high foot traffic
neighbourhood while operating

in brick and mortar environment.
Alongside with competitive pricing,
quality of products and in-store
experience, retailers can maximise
their profit gains and retain
consumers' loyalties. This can only
be possible in highly populated

communities.
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Confessions of

a Shopaholic
i EEY LYk

OFESS

A "design factory”, which provides both
design and manufacturing services on
premium gifts and toy collectables.
With multiple award-winning designs
and original product lines, OFESS has
expanded their business scope from
design and manufacturing to brand and
consumer management.

OFESSZ—f MRt TRy @ RtEEERAR
BN RBIRE RRIERT  BIES BB
B st AR A Z AR - OFESSEREBHEN
REREERE mEIEEEEE -

84

As per research statistics from this
project, the once high percentage
of sales for omnichannel retailers
in the offline world is dramatically
shifting towards online mediums.
Some have increased online sales
from under 10% to 30%. Design
factories such as OFESS have even
furthered social media channels as
consumer engagement strategy to

drive product interests and designs.

New generation consumers

will continue to browse online

for competitive prices and for
information, such as user reviews
and descriptions on consumer
goods, and global shipping has
become far more accessible due
to globalisation. Fewer and fewer
consumers will access physical

stores to make their final purchases.
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Omnichannel Retail 2iBREEH

A unified experience supported by omni-channel
approach, which includes channels like marketing,
advertising, digital platforms (web/mobile), service
centres (call centre), brick and mortars (in-store) and
more. Consumers should experience consistent brand
messages and identities which translates across all
distribution channels.
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Source: “Seamless Experience across Channels”, Omni-Channel: Winning the Experience Battleground. Accenture. https://www.accenture.com/Iv-en/service-omni-channel
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“Offline sales are
progressively shifting to online
mediums, and it is becoming
easier for consumers to make
purchases globally.” '

TEp AR E X A g AB 1R AE - HEE
ERBEYEEHREES 1™

Rebecca Minkoff

Rebecca Minkoff is a global brand with
a wide range of apparel, handbags,
footwear, jewelry and accessories
(including tech) as well as men's

accessories under the label Uri Minkoff.

In the spring of 2017, Rebecca Minkoff
Watches was launched, reimagining
the category through their decidedly
downtown, Rock and Roll aesthetic.

Rebecca Minkoff 2 —EZ 22K Mg » =&
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With the growing challenges in
brick and mortar environment,
retailers seek to revamp physical
engagements, and thus the
concept of “retail as destination”
emerged. For example, Rebecca
Minkoff, a global luxury clothing
brand, partnered with eBay and
Magento to innovate their in-store
experience®. The engagement
gap was bridged with augmented
reality, creating digital fitting rooms
in stores, which consumers can try
out all selections of clothes. The
sales increased by six- to seven-fold
after the project piloted.

With digital tools and systems
intermixed in physical and digital
space, the experiential designs
can continue to evolve endlessly.
Shopping experience is no longer
confined to physical space but
instead boundaryless within the
digital realm. Retailers seek to
integrate their digital data with
manufacturers, designers, and
other stakeholders, thus forming a
digital supply network to achieve
horizontal integration in the
production value network. Smarter
and connected systems result in
high transparencies of sales and
usage data, providing a more
inclusive and holistic consumer
experience.
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13 World Economic Forum. (2017, January 15). Shaping the Future of Retail for Consumer Industries.
Retrieved from https://www.weforum.org/reports/shaping-the-future-of-retail-for-consumer-industries

14 Google. (2015, October). Rebecca Minkoff Empowers Millennial Shoppers. Retrieved from https://www.thinkwithgoogle.
com/intl/en-145/success-stories/global-case-studies/rebecca-minkoff-empowers-millennial-shoppers/

Rebecca Minkoff, partnered with eBay and Magento

to innovate their in-store experience
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Digital fitting rooms with AR experience in stores,
which consumers can try out all selections of clothes
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Sense and Sensibility

BRI
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The key of retail transformation

to achieve higher operational
efficiencies and customer loyalties
are not just dependent on sensible
aspects like technologies, but also
the humanistic approach such as the
mindsets of collaborative approach
with partners, stakeholders and
even consumers. While retailers are
sole experts in in-store experience
delivery, stores are only interfaces
to consumer experience, and the
success to the next future of retail
can only be made possible with
forward thinking in the business
design strategies, while leveraging
digital platforms such as mobile,
cloud and social mediums. One can
further examine the various retail
business models' that emerged
since Industry 3.0 shifted to 4.0.

The lines of manufacturing,

design and retail are crossing,

and the intermediaries along

the supply value chain continue

to collapse. The cycle times of
information flow between the three
stakeholders need to communicate
with consumers more timely

and accurately. This has heavy
implications on value creation

to consumers. Production is no
longer simply manufacturing great
products on shelf. Manufacturers
and designers need to step out to
the frontier, to capture real-time
user feedbacks, thus improving the
consumer experience in selection
of purchase with new ways. With
consumers driving the market, SME
designers and manufacturers can
further adopt scale customisation
strategy, particularly with build-to-
order approach, high collaboration

to design process, and rapid
iteration of prototype to production
to penetrate and gain market
competitiveness.

ENRESNEENXNERBHE T
EENNARNERAN BN EME
> BRURRBERM S EMNFZ AN
IR ER EEREEN - HATE/EE
RNEEXENH—EX > BFEREHE
ERBNNE > RABBEBERFREHR
BORTRE I BAE - FRF BITSHREF U
TE - ERMHREE ARHEESTE
FEARRBIBT o AFITFRI UE—F AR
TEOHEAAOURHBHNERTEEE
B

HEXE  REFFENTEENRBHEER
RIE > EEEEEHEEEELOTAA
ABEERRE, ZANGERNEZRER
PWRBENREENEEREREER
B~ BEHE - SHHBEENEEAERE

FE I EETBEERTERLREY
BHER ; REBNRMBEEL A
o WHIRERARRE  EMBB&HME
HRREHEEBERZNRR - HEH
BERFHEG > FNEERFMARER
ALE—PIRABEZHICRE K2
ETBELEERN - SERERRE - YU
RREBRREINEE > X2BMNERT
BRES e

12 Jo Caudron and Dado Van Peteghem (2015), Digital Transformation: A Model to Master Digital Disruption, Duval Union

Consulting.

The evolution of new retail
business models

MEEEFEANEE

when scale customisation design strategy meets with Industry 4.0

ERERTMCRFIRIBLETEA40

Some examples of the new business models nowadays

—ERSHEEXEHRIAIGF

I DAYS
*okk

Netflix

Subscription model

sJRED

Retain and lock-in consumers by
charging subscription fee, generally
on monthly basis, for continued
access to product/service

SECTION 04

BBASRWEGIREREREMHEENE
%> EHREE=RER/RFHER
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MailChimp

Freemium model

REEEED

Offer free first tier level product/
service as “teasers” with the trade-
off of money to obtain consumers
data, subsequently hook onto
consumers’ interests to make further
upgrades and purchases

RUEREN—RER/REES RS
SR EERHEE R > BER
SUHEENEBLUFE—PIARNBEE

1010011101010101110
101011101 ||
1011101110101

YouTube

Free model

REERN

Harness and capture consumers’
interests in free experience of
goods and services, and harvest
consumers usage data

R mMRBEN R ERE DA A REEHE
BENER > {MBEHEENERYE
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Marketplace model

HISIEL

Digital marketplace that connects
buyers and sellers directly, charges
transactional fees or commissions

EEBEEXMBROBENS » IR
ZERRAE

Pyramid model

BEARZ

Leverage small-scale resellers and
affiliates to drive revenue

SECTION 04

F R/ B AR S E MU A

AirBnB

Access-over-ownership model

FRERER

Share economy concept; charges
commission or usage fees from
people monetising their assets
through sharing/lending to
temporary consumers

HELEES  MBBNE/(EEAERHE
BEERCHEENARRASHERE

On-demand model

BETER

Services and products that are
offered with instant access but
priced at premium, bridging the
gaps between “people with money
but no time"” and “people with time
but no money”

RHAEZBEIEREINES DRSS
MER > @7 MERERARBIAL X
K TEREANRAEIHRIN AL ZHiEE

Walmart

Hypermarket model
AEHERN

Brand bombing

IR ERLE

Alibaba

Ecosystem model

FERAFER

Products and services that are
connected to larger ecosystems,
which increase in value in time
and usage; create consumer
dependency

HRARERABRERNERMNRE - HE
EREEBMNEAERMEN ; ERHEEK
iy

MlsporTs Town IR

1
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Niketown

Experience model
REERRTU

Superior experience in which
consumers are willing to pay
premium for

HEERES AN BN =ik
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EEEZHEEEIEY

With the inherent multiple facets of product-service systems (PSS),
Internet of Things (loT) and Big Data, the traditional offering to design
and evaluate product, service or system per se is no longer enough to
meet the increasingly sophisticated market. The challenge is magnified
when customisation is required within the new manufacturing revolution of
Industry 4.0. A paradigm shift has been set in place to combine product,
service and system all into one for added value. Hosted in summer 2018,
Hong Kong manufacturers and designers from all areas of disciplines were
put together in a series of innovation workshops, where new business
models integrated new industrial technologies were created through
design thinking process.

HRERRBRG (PSS) ~ ¥EE (oT) MABBESHARZER > FRER © ;RFN
AMAEFHRFEFEEERELME BB HIEER o ATF40BM —IHRIEFE
Fad o BHMCAORREERKT EERE - —REABBELEEE > BER  REKR
MEAR—REUEEE  2018FEX > REZERIANEBREFHNRMSMT —F
SRR TEY - iBiAR st BAEIBTEEIR T Rl & B TR AV 248 = o




05 — Scale Customisation Thematic Workshops

During the Thematic
Workshops,Participants were able
to experience the design thinking
method, starting with development
of empathy using broad-based
personas. The personas were
carefully researched and designed
to mimic new generation consumer
behaviours and living environments,
allowing each participating team to
understand and relate to the market
that the team must serve. Multiple
design challenges to customisation
needs are then added to the design
process. Next, the nine pillars of
Industry 4.0 technologies were
incorporated into the manufacturing
value chain, allowing participants

in the design workshop to perceive
and make sense of product design
process in the new ecology.

94

Each team, according to their
respective problems and products,
utilised various design thinking tools
to enrich their creative discussions
and findings, resulting in innovative
service and product models. Three
future business ideas, incorporating
scale customisation strategy with
Industry 4.0 technologies, were
selected and showcased in this
book on the plausible future.

SRTRHN2REEMERRHARES
% WHERCEAEREZNAYABERE
BREEORE - AMAGBEBREONAE
st B —OHBEENITARERE
RIE > BEE2EEREHEERECHLA
IRFBFHHIZI B 2 B o 2R8> REHBIE
PXINAT #HHEHCRE RN S EREH
g o TELOKMINKRSIEEEBRMA
NEEEE > SRALIEHN2EERESN
SO IR AR E R PR E AR ETHBAR o

SEEFRESENHMELEER  FAS
ERstBTAESEMMMEIESwM
IR MBBAINNRBNERERN -
FEEEWERTT ZEBRBIRARKRE
EE > KEETHICRIRET X405

HERS > AIR%ER -

Sharing Sessions by Expert Speakers
ERBEDFIRE
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Mutualism Design:
Industry 4.0 and Beyond
HER TE 4.0 RE
Beast Jiang %12 | CN HEH

Deputy General Manager & Creative
Director, Artop Design Group Co., Ltd.
RRFRAEEARAR BHEIERASREE

Managing the Coming
Disruption from Industrial loT

EE T XYM PEEERENE

Richard Mark Soley | US £E]

Chairman & CEO,

Object Management Group
Executive Director,

Industrial Internet Consortium
HEEIRAM (OMG) FEREFENITE
TEERAERER (11C) 1THAER

Customisation: Scaling Your
Business the Smart Way
EHME | SRR MR IERET

Ugo Negretto | DE {EE]

Managing Director, ENICMA GmbH
ENICMA GmbH #17E%
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Workshop
TRy

Airlines and travellers can now enjoy
painless luggage check-in and travels.
MEABHRTRRETEZERD
ITFEREMMRE -

For a consumer, luggage is simply
a container to hold traveller's items.
However, almost everyone had
encountered various issues with
our luggage during travel. Whether
it's lost in transit, or queued in

long waiting lines for baggage
drop-off, or overweight items
making us scramble in the airport
to repackage our luggage, there
are a lot of user challenges. From
the M2S thematic workshop, our
participants analysed the challenges
and come up with a conceptual,
customisable and adaptive

solution with 14.0 manufacturing.
The product itself has evolved to
become an integrative product
and service offering, transforming
the user experience with the
luggage throughout the travelling
engagement point.

HICHEERSR  TFHERAR—ESMIK
TEYROEEE o AT > RFESEAETIR
TREABIBEBEENTTHE - BR
BEEHBEPER  ERESTHRER
ROTERERHR > AEBENYmE
BPERSEFHEERSENTE  BE2R
ZHAFFEHTE - TEERTFEHNE
BIEh £ RFINSEREDTBEEHR
B URHTHSM JEBERFRER
BRI I40RERAFE - EMEAFEHRE
pA—BRENERMRY > B TITEME
EREMRITRRERIITIAR

New Business Models of Product-Service-System

ETEmRIB R (PSS) BERN
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Pack your luggage and prepare to
travel at ease. The intelligent luggage
has modular compartments, weight
sensor calculations, alert system and
temperature sensor
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Online Sales

No more lineups and wait time at
the airport. The automated kiosk can
scan your luggage digital ID through
synchronised cloud data
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Worry free while travelling. With GPS
location and the secure ID, you can
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feel safe
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Customer
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Cerificate

The intelligent interface will notify your
mobile phone within proximity during
airport baggage pickup. Making it
hassle-free to wait and search for your
luggage
BENERERISERITFREMNEE 2 3
BAERETENERE » BIREREF LS
N
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Workshop
TRy

Premium custom man suits to meet
working professional needs upon travel.

RREFHNBLIARBRIMET(FEERK -

Busy working professionals, who
travel for short business trips,
frequently need suits for formal
meetings and events. The main
problem is that carrying multiple
suits for mixtures of occasions is
impossible and inconvenient. From
the M2S thematic workshop, our
participants analysed the challenges
and redesigned a service model to
custom tailored suits.

HEATHNIEEIC > AR EEHRRE
BHEZK CEREEGLFEAEE
FIEBIBIFELEE - A > WHZERE UL
BRRGEMAT TE2NEE > BRER
REJBERAFE - FEEFFEHEFEL
Rt > MAIMNSEEDH T SERE
RIRFENENRG AESERINEE

Production
ustomisation g

Internet of Things (loT) / People (IoP)
WE4E (1oT) B A48 (1oP)
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VR / AR platform for customer to
visualise suits’ style and cutting, with
customised measurements to enhance
shopping experience

EREIE /R EIE T AER R M ERE®L
FREEN RSN H > BREFAEERAEY

fEgn

Through a membership-based online
portal, all customers will have their
own virtual closet. Customer can craft

as many choices of suits as needed for
various occasions

BREENELEREFD  MARRHESE
FHCHERKE BERIURBREARE
HERESRAREE

During travel, customer can easily select
their style needs using their virtual closet.
Parcel will be shipped out to airport VIP
lounge — acting as point of sales and
delivery

TESMIRIBEEARS - BB A B A PR R BRIk AE
CREEMPAINREABTER - ERRREXDIHE
LEEREE - (FRIERA RS

Upon flight departure, customer simply
leaves the suits at the VIP concierge.
Airport service will return the suits to the
company

FPHRER > RRRRRERBREVIPEE -
HISIRE B’ EEEMATERAR

ul]

The suits are 3D printed by parts and can
be disassembled and reprocessed for
future use

RS (2R B 3D4TEN > AJLUREIFI BN T
e SRAEFR
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Workshop
TRy

Home users can store and preserve fresh
food in any ways they like in the future.

REBRRAMEASXNHEENRERERY -

Every family use the fridge as
storage for fresh food, and it has
become a ubiquitous feature of

the home. Interestingly, there are
limited flexibility in which one family
can personalise the compartments
and controls for more specific usage
and needs.

The M2S thematic workshop
participants developed a
deconstructed modular

fridge — "LEGO" style, with

each compartment physically
interchangeable, and digitally
connected via network as
independent modules. The concept
incorporated scale

BEREHRSEASENEZEEHEENE
BY) EEMA—EEEFENRER
B AMBEBNZE > SHEMNEFEER
—ERERETUREEALNARNE
KREBRMEIEETEMERE -

M2SERE T RS HERE T — &R
FRAEAEEEAE - TLEGO) A > EERIFRE
AL B » BEIE I BV AR RIS A4S B
BiZ o ILEISERAB T SR ITE40KIiTFE
EEHCRE o

Big Data Analysis
REHED
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Every fridge contains standalone
compartments, with remote controllable
sensors and temperature control

SESEHLE T UEEERNREREE

g5

FERIR IR

Inspired by Google Project Ara, the
fridge can be freely assembled in
irregular or regular upright structure in
accordance to available home usage
space

2% Google Project AraFYRNEE » IRIERTAAAIK
BERZER > SEAZEMTRBSRAINE
I EERE

@ ¢ o 0606000000000 00000000000 000
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The fridge has an intelligent system that
can scan and detect the types of fresh
food in the compartments. Connected
via digital platform between consumers
and food retailers, users can easily
replenish fresh food stockings through
this smart monitor and order system

Further usage of the smart scanning
system enables user to detect rotting
food, ensuring all food in the fridge is
kept fresh all the time

—HEREERE R MR P A5 E R
E’Jﬁ% HERSETHFTE BYIAE RS

BHEE—EEERS - TLURHEMERRBEH
R RYEE - W TaERHEERRA
TEH > BRUNBEEEEENTEARE
AR RS
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The types of food are detected

through sensors and integrated via
cloud to internet. Food recipes will be
recommended via the digital platform to
the user on their corresponding food in
the fridge

BBRERRARYEL > BERAERR

EHE - SHEPHERNERBETRE
afELARER

Eeg=gl
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Appendix fifg A

RESEARCH:

From Mass Production to

Scale Customisation

TII OC o

Nowadays Hong Kong industrial
design professionals (HKIDP) are
facing the predicament of a double-
sided sword. Not only do the
HKIDP’s own branded products
but the stakeholders, including the
manufacturers, in-house industrial
design practitioners, have been
tolerating to lose either the market
opportunities or overcome the
supply challenges. The research
study aims to investigate how the
concept of scale customisation* of
industry 4.0 may narrow the gap
between the growth of evolving
market demand for variable styles
and the requirements of higher
minimum order quantities from
manufacturers.

According to a survey published in
2014 by the Hong Kong Federation
of Design Associations, there are
88,571 designers in the industry.
The total figure represents about
2.3% of total employment in

Hong Kong. They get an equal
opportunity to participate in any

% - EEEHE (M2S)

commercial activities of industrial
design, when Hong Kong is

the sixth largest trading partner

in merchandise trade and the
fourth largest in services trade of
Association of Southeast Asian
Nations (ASEAN) for 2016. The
recent signing of the ASEAN Free
Trade Agreement (FTA) and related
Investment Agreement sees the
indispensable role for HKIDP to be
engaged in the initial planning of
manufacturing processes.

Hong Kong has been ranked high

in the 2015 Global Creativity Index,

or GCI. The GCl is a broad-based
measure for advanced economic
growth and sustainable prosperity
based on the 3Ts of economic
development—talent, technology,
and tolerance.

That ranking could change, thanks
to the Hong Kong government's
emphasis on creativity and

design thinking. In the Chief
Executive's 2017 Policy Address,

the government acknowledges
design professionals’ success in
enhancing the competitiveness of
their clients, through branding and
value addition. The government
plans to take it one step further

by collaborating with design
professionals to transform
creativity and design thinking

into a “problem solving” tool in
public administration and business
operation.

* Remarks: Scale customisation includes mass customisation - http://www.doogma.com/ted-talk-scale-customization-the-future-of-manufacturing/, smart customisation - https://www.
strategy-business.com/article/04104?gko=951a6, large-scale product customisation - https://mashable.com/2011/04/13/mass-customization/#2vA._NgZVSg6. Also, similar initiatives of
industry 4.0 are including but not limited to Industrial Internet, Manufacturing 2025, and Made in China 2025
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EBTERSNEZEEALT (HKIDP) EEEER
RIETRII—IBE TS c NMEERFABTLE
RABEAITHERBEER  MERNE
ﬁﬂ%%ﬁ%lﬁ“?%%%f@%ﬂm
FHhEd—% EmHAETBES
MI%’% %m#ﬁtmmﬁo ER
SEEMEIX40EERTHL TS
WHﬁ$TM@mRLﬁTHHKM$%
EREE > ARNEEIEHNR/NIBEE
ERME 2 BER o

IRIEEBREE (FHKDA) /L2014 F 3
KN—IERHERET > FRHEB885TIER
sTAM > WEAEERBRMEAEB2.3% °
EEB2016FlARMEEKHE (RE
BARNKEmE Z USRS E 5 ()
fHE > MPIESEFHRE SR T R
HEMEEEE - HRARBERESW
E (FTA) NETRMERNKRERETR
BERILERFEXEAT2HRERIZA
T RABI BRI SLERRY o

EABE2015FE 2 KA RIEE GC) T3
FIRTR o 2EAIRIEHE—EU3T - A
7 (Talent) ~ #24i7 (Technology) &R
(Tolerance) M B AR E 2124
EEELHILRED ROlFFESE -

APPENDIX A

o/

Designers in Hong Kong in 2014
2014&7—5'%;%5%5'?13213-/-5'@“@\%}(

/ 3%

of total employment in Hong Kong

R 5T EMAR B AIG B B EAS BT LE

* fEE BERSCEEARESE - http://www.doogma.com/ted-talk-scale-customization-the-future-of-manufacturing/ » £8E%#IE - https://www.strategy-business.com/
article/04104?gko=951a6 » KIREERZFHIE - https://mashable.com/2011/04/13/mass-customization/#2vA._NqzZVSq6 o IE5h » SBT3 4.0 AEETREIEEMEMRN TTEAEE, > TR

%2025 1 THREISYE 2025] ©
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Research
Methodology

HERHE

112

The investigation on how the
concept of scale customisation of
industry 4.0 may narrow the gap
between the growth of evolving
market demand for variable styles
and the requirements of higher
minimum order quantities from
manufacturers triggers a series of
research questions:

- To what extent the HKIDP and
the Hong Kong manufacturers
understand and use scale
customisation of industry 4.0?

- How do HKIDP and Hong Kong
manufacturers perceive industrial
design?

- How do the different perceptions
facilitate or hinder the
collaboration between HKIDP
and Hong Kong manufacturers,
if any?

- What is the best practice of
collaboration between HKIDP
and Hong Kong manufacturers?

MR TE4.08EFHCABSWM AR/ T
LERERRA I RARIEHES
NRES]BEZMERE > ILIERAES| %
T—RIIZERRE

-ERTERGEENEBNENNITE
AOPEBEZFIENTRAUEAESZ K
2E?

- ERTEREENEANEBNHUERT
i

- AR SR e RS S T ¥Rs
BREERBNERZENSIE?

- BERTELEERERNERSENR
EHERERE?

The research comprises (a) literature
review / secondary research of scale
customisation, Industry 4.0 and
equivalent initiatives or movements,
and related knowledge of HKIPD; (b)
four series of interviews, including
15 experts of Industry 4.0, 17

scale customisation specialists

[and industrialists], 18 in-house
industrial designers and 20 non-
in-house industrial designers in
Hong Kong; (c) three sessions of
workshops to explore feasible ideas
of collaboration between HKIDP
and manufacturers.

The researchers collected secondary
and primary data and then analysed
about 70 stakeholders, who
represent the Hong Kong cases
against the existing knowledge

and six theories. They range from
four approaches of customisation
(Gilmore, 1997), OEM-ODM-OBM-
OSM models of manufacturing
(Heskett, 2009), value chain,

mass production and mass [scale]
customisation (Pine, 1993; Boston
Consulting Group), and product-
service system (Morelli, 2006), to six
spectrums of industrial innovation
(Centre for Design Innovation,
based on Stanford d.School).
Moreover, the research team also
reviewed literature that covers

the existing publications, research
papers, reports and studies by
various industry professionals

and the academia on scale
customisation, Industry 4.0 and
equivalent initiatives or movements,
spanning from global to related
knowledge of HKIDP.

APPENDIX A

BIAREE (@) BEZFHIE Y TH40K
T EITEN B ENRISCRAET AR | —FHA3E 0 L
REBITERHENBERAAH; b) HOE
ROIMEAE > BIFIE TE40ER 17
LEEFTEER[RIER] 182 RA
TR 20 R B HBIFMER TERETEM;
© ZRHAFNE > FEEBLEREEA
REBAIFRVRITEE ©

MEEWRET Z_FM—FER > REH
DT HTOEF EEREN > $HEIRE
HFI#A N EER > EEBARARKSE
BHRE - EHEREENESHICS
7% (Gilmore, 1997) ~ R T -RAI R
-REMI-REEEMEEREN (Heskett,
2009) ~ fE{EiE - AEEERAE([HE]
EERHE (Pine, 1993 ; R TURFAHE
E) - URERRERSA Morelli, 2006) »
7318 T 2 8l #7 #8 B (Centre for Design
Innovation » B £/ EEAE d.School) °
LE4h > AR EEM S BT EEEA LM
B RNNE ~ 2EEESIE « TE40KE
ETHTEFHNIRE HRY - TR
REMMREETTER > BEKUEME
RSB TRt EEMM——HE o
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All stakeholders who participated
throughout the research phase
are owners or senior management
in their respective organisations.
24% of the researched candidates
are 3rd generation leaders who
inherited their HK family businesses
established since the 1970s, 12%
are design consulting businesses,
and over 50% are manufacturers
with over 20 years of industry
experience.

The objectives of the semi-
structured interviews are:

- to understand the respondents’
perception, cognition,
understanding and knowledge (OR
all) of scale customisation;

- to explore if they are experiencing
/ using / trying to implement scale
customisation;

- to investigate how to utilise
the role of industrial design
professionals / manufacturers /
intermediaries (experts) in the
process of scale customisation;

- to study how the industrial design
professionals in Hong Kong select
partner(s) of scale customisation
/ how the manufacturers would
change mindset to prepare and
equip for scale customisation; and

- to inspire the respondents to
feedback on the environmental
scanning factors of the needs and
demands of Hong Kong consumers
towards scale customisation

design consulting
businesses leaders
RETEEETS B=REZEA

FrE2 REEMERERNFIDFNE RS
BAEABHNEEENSHREEAS - ER
24% MR Z T E RMA T B T0FER AL
BEERBEENE=AEEAN > 12%KEH
RETEAHETS 0 S0% U EBER 20 S FE4T
FERERR ISR o

ETHEEHBENENE

- THRRSEHBEZFICER « 5840
BERAH (HE) ;

- RRMMZEIETTRERE / €8 / €58k
BERHIE;

- RRMAF B IEREEE | RiEH / B
B (ExX) ZT2ERHCEREPH
ER

- AREBLERGHEERNAEZEEET T
EEfEUH / RS AeEBES N
AHEEZHCHMrERETES &

- BERSERRERERRREESBHE
EHEERHCHERNEE

24%

12%

3rd generation

50%

manufacturers with over
20 years of experience
A 20 S EITRSRIRIER

The research team synthesised the
findings to recommend the best
practice for HKIPD. The findings
include (i) the methods for HKIDP
to select manufacturers [suppliers]
of scale customisation, (ii) the
standards of the external market,
and (iii) the ways to change mindset
to prepare and equip for scale
customisation. As conventional
wisdom suggests, both challenges
and opportunities are reserved
only for those who are upgrading
their mindsets and attitudes rather
than technological infrastructure,
for collaboration. A new paradigm
in which all stakeholders across
the industrial landscape work
collectively and synergistically

to increase multiple benefits is
emerging.

The research is conducted in two
core forms: primary research and
secondary research, with up to

70 scale customisation specialists
and industrialists, industrial design
professionals, institutional leaders
and global industrial experts.

The primary research methods
include exploratory research with
focus groups, semi-structured
interviews, participatory
observations in workshop settings,
interactive research board in public
exhibition.

Secondary research is the
information gathering from existing
publications, research papers,
reports and studies by various
industry professionals and academia
on scale customisation, Industry

4.0 and equivalent initiatives or
movements, spanning from global
to related knowledge of Hong Kong
Industrial Professionals.

APPENDIX A

ME/NEGFEE THERGER » HBEBILER
STEEEE T REER - AEEREE ()
BEREIERTEXEEEERRICNER
(&R | BI755E ~ (i) SMERTIRAIRE » L
R (i) BRI ERENEFEES
HIERTT % o IEMEAREZ—1K > BEE
M iEE R BaaBLEEERA BERINA
BERETHFENA > MIFFARRMiTER
RIEBIA o —EHPIE TEEHBF T
& B 17 E LS 1N 2 E 173 3 F i B RT R
TUIETEHRRE ©

KRR UMA KO NETT | —FHEM
“FR HRARSZSTVUEERHIEE
KRITER  TEREXEAE  HIER
BEMIRKIEER o

—FHRE A B R R RSN E R ERET i
T~ FEBAGN - TEHRENSEE
£ NRRERNESHERER

—FHRENERRBEZETEESMAN
HEALTHMEERHIE - TE4.0K%HER
ZETHIRBHRY) ~ AERX ~ &K
EHAE ) HESBLEFEALHIRIK
FARRARIH,
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Research Strategy
b 5% SR B

"EE_: SECONDARY RESEARCH é% PRIMARY DATA COLLECTION
Q “FRHNE —FHRANE

- Approximately 70 semi-structured interviews
RE 70 [E+4E8 TR M

- Three thematic workshops
=BEET Y

- Interactive installation at the pavilion

BTREHARENESHEKE

- Industry 4.0 and equivalent initiative or
movements

T 4.0 MEFITEIEES
- related knowledge of HKIPD
BRLFEXRTEERERAAH

70 Semi-structured interviews

70 #4180

- including experts of Industry 4.0, scale
customisation specialists [and industrialists],
in-house industrial designers and non-in- S ]
house industrial designers in Hong Kong

- Semi-structured questions
- Face to face interviews

> Industrial Desi —
ndustrial Designers . TEx

> [ndustrialists .
> SR E R

> Domain Experts

Research topics
- How can we enable Hong Kong industrial design professionals to meet
the needs of scale customisation for future design and manufacturing?

- Define the scope and direction of focus

- What is the global progression and local understanding of industrial 4.0,
mass production and scale customisation models and strategies?

- Identify the trends and impacts of mass production to scale customisation
in the industry

AR
EATEEERR
> THRHED

APPENDIX A

-EREIF40NER EEFTHILER[NIE
x|~ BBNRNETERTAMMIERNE TER

HMR=ER

- MRS BT ERSAFEEALRER
Rt HRENEERHIERER ?

- ERAREREEN S A

-TH40 - REEENEERTFCEAA
RERBY B IR RN E IR

- BETEHAELEERAZIEEZFEN
BEMR 2
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List of interview questions

SRR

Objective The interview is
structured to draw implicit
insights and reflection from the
interviewee on their knowledge
capacities (from various
perspectives) towards Industry
4.0, followed by revealing

the relationship between the
business strategic development,
consumer expectation, and
technological enhancement

in manufacturing production
processes.

Bl SRENERERRHEMIEL08
HAEN (WAEABE) FAISHARES RE
MREB - EMBEEREEEBEPEE
BURIREE R ~ HEENHRAEURKIMTRA
Z FRIRRA o

What is ‘Scale [Mass] Customisation of Industry

ﬂ 4.0', and how do you think this has impacted
your business in reshaping the organisation
strategies and operations?

fHER TTHE40THEERFIE) 2 MRBAEHEERN
EERABRBRNEERRARE?

How do you interpret the differences between

2 customisation (traditional approach) and scale
[mass] customisation (new approach) of
industry 4.0?

RINAIRBEHIE (B475%) MIX40THEERFIE
(#7335 2BNER?

Could you please share in your opinion, in a

3 high-level view, progression with scale [mass]
customisation of industry 4.0 in Asia / (HK if
applicable) Hong Kong? In other words, what do
you think about the interrelationship between the
competitive advantage and its main drivers? If
any, what are the main drivers?

WEENAERE  MESHE—TLELOTHEERF
{ETEEEN / (B > MEA) SBNERBNR ? MEER
MIAEGRFERRAETERHRR ZMHEERME?
YIARYEE - MEBRHRBRARXZE ?

How do you see the new roles of industrial
design professionals, manufacturers, and
retailer OR all in the scale [mass] customisation
of industry 4.0?

RINEET LERFEE - REBNTERtFIZSE
EITZELOTHEERWCHIEENNAR?

What challenges do you see them (industrial
design professionals, manufacturers and
retailer, supply chains) need to overcome to
take advantage of scale [mass] customisation
of industry 4.0 and further improve?

RBAMA (CTERFEE  REFNTER - HE
i) BERRMLERE A SENAIXA0THEERS
{EIRE—F e ?

From new business model to new
technologies, what are some key points SMEs,
Retailers and Industrial Designers should be
aware to thrive in this new economy?

BT MR BN > BALS BT P AL AL
£ b  BEBNLERH LS ENOMRE
i ?

APPENDIX

With consumer expectations inclining heavily
towards customisation of products and
services, what suggestions and learning
opportunities can you share for those
stakeholders who is seeking change?

HIHBEENEARERREFIEERMARE » R
UnsREENMNEFOHENETMEERNEB/KE ?

Optional mrigEea
A. Who do you regard is the Asia leader in

scale [mass] customisation of industry 4.0?

MRBRERTE40 TEEZHFICHICENESE ?

B. [what if, the interviewees mention big data]
What about data, privacy of access to devices
and the rights of usage?

[AIREABRIASIR] (RBEE « RERELFESN
EREXARERL? BEENZEH?

A
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Personal Background

BARR

9  Your background
(design discipline; education background)

MHER (RFAEH  HEESR)

10 What is your field of expertise now?
RIRTEM R BB ?

11 What is your position in the company?
RERBINBARME ?

12 What are your responsibilities in the company?
REABNBERMTE ?

13 How long have you been working in this
industry?
RESETEIESZAT ?

14 Have you received any training on any
related design practices (methods, processes,
strategies) and manufacturing practices?
MESEZBEARAETE (55 iR~ 58/ MRE
BERRRRE?

- If so, how did you apply this in your work?
A > RN TIF LSRR 2

- If not, what other training have you received
in which you find useful for work?
i MERBNEMEIIENTEREER ?

15 What types of changes and improvements, most
noticeable/major/drastic, have you observed
since (joining or leading) this business compared
to now? (people, process, technology, etc)
BIRTEAREE - B (INAZEE) IEEFLOR > (RERRE
MLBRNEEMBUER AR/ T2 /&K ? (AF-
B2 ~ BIiTE)

Business Background

EBHE=R

16

17

18

19

20

21

22

How long is your organisation history?
RABHEBNEEEZR?

Which consumer market does your business target?

REVEBHBREE T ISEWE ?

- Can you name several successful product(s) /
service(s) your organisation offers to consumers
now? What made the offerings successful?

REESR BTN EEREMHEE R EARERIINESR / R
U5 ? BHEEERMT ?

What drives the success of your business? Why?
BRI EFBRINT) ? BHE?

How does your business create value for
stakeholders [particularly consumers], including
initial stages from sourcing, production, supply
chain to sale of final product (stakeholders value
chain)?

RNERMARFERFDE (FHRHEE] AIEEE aF
fELRiE ~ £F - HEBIRKERNE FaRNEEEE)
BORAREER 2

What are the innovations in your business and work
now? How do you see these innovations help (or
not helping)?

RIRFENEBMN TEAMPLERIM ZE 2 (RUAERFELEAN
BB (SURBEEE) REH?

Can you share an unexpected situation, or most
memorable experience, which influenced the
[business strategy] or [manufacturing] process?
MASRE—REE[EBRR N[ RE]RENRIMERK
RETHIRRE ?

- How was the situation addressed?
BRIERUALRR ?

- What drove these decisions?
BEHEHTEIRE?

If your client wants to have customisation product,
how does your system respond?
MRIFNEREEZFUCER » MNRRGU LR ?

Market Background
hinE R

13

14

15

Can you share your views on current consumer
behaviours / expectations and its influence to

your business competitiveness now and future?
What percentage of your market segment seeks
customisable solutions?

REES D ZIMHERHEETS [ I REEREMARRNA
TEBIREBHRBNINEL? MOAD T ES R FHERRT
ENBEDLERZD?

- [if applicable] What type of customisation and
how does your business satisfy this need?
[4niE A ] SRR HI LUK ME E B AR 52

BK?

- [if applicable] What challenges do you face with
customisation?
[4niE A ] (RE 575 E E R L DhEy 2

From the 1% industrial revolution (mechanisation
through water and steam power) to the mass
production and assembly lines with electricity

in the 2", then towards the 3" with computers

and automation. We are now at the 4" industrial
revolution (Industry 4.0), furthering the industrial
and manufacturing sector with smart and
autonomous systems driven by data and machine
learning (mass production = mass customisation).
RE—RTEEds (BBKMASEHERE) BIE-RTE
EHABNMAKSEERERS  ARIE=RTXEm
B EEME - ZFIREEENFERNTESE G (T2£4.0) »
BRHENREEE (KRELESAEFH) BEWESAENS
RGBS T RS ENRE -

- How do you view this shift relate to
manufacturing, retail and design sector?
RS EESMARMEE « TEENRERM?

What is your next 5-year view (future) of your
business (if applicable, discuss more about
production manufacturing) evolution?

RESER (RF) NEHREEREZ WER > FTRES
RREERE) ?

- What essential resources do you need to fulfil
this? Can it start now; if not, what are the
constraints?
MEEPLELRENERAEERE—BR? BARREY
LUBASE ? MNRAH » XBHERS ?

APPENDIX

Industry 4.0 and Scale [Mass] Customisation
TELOREEFFIE

26 Do you know or have you searched the
information about the industry 4.0 or related
activities?

MR EHMESERBBAIE4.0EREBMNER ?

27 Do you know or understand what is scale [mass]
customisation which is under industry 4.0
period?

[Answer: yes / 50/50 / no (explain what Industry
4.0 and scale customisation are and share the
case)]

FEDERY THRAESTEA40HENEERHIE?
[BZE 2 /50/50 /& (MBEGERIX40MNEEEHNE
TR ZZEH)) ]

28 Will your organisation plan to engage in scale
[mass] customisation?
REVEBE S8 2 EBERGIE ?

29 Do you think scale [mass] customisation can help
bring more opportunities to your organisation?
Ml AEEEFICATUEBRAES - AHBRESKS
ms 2

30 Any plan or timeline to process the new
technologies and the new commercial enterprise
model for accommodation into your system?
BRA MBI SR REEN MRS E R EREY
FEREIREIZRME ?

A
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Three thematic workshops

EEILEY

-3 thematic topics: loT, Big Data and Product  -3{E 328 : ¥k m N j;gﬂ;’e‘ﬁ,zmgﬁk* R1E

Service model as thematic discussion for
innovation breakthrough

-design tools: personas, problem framing,
technology trend shifts, concept link,
challenge questions, stakeholder map

R

-ethnographic observation and action
research on participant knowledge to content
engagement

Interactive installation at the exhibition
- Inspired by “WHAT MADE ME" installation, by Dorota Grabkowska,
Birmingham, UK

- 66 elements related to design and manufacturing

- 400 visitors participated to contribute answers to the 4 questions: “what
you value”, “what you do”, “what you want”, and “what you change”

DATA ANALYSIS
"BHE 2

Comparative analysis
- Affinity clustering: differences and similarities

- Insight finding: discover patterns and characteristics

- Evidence finding

Conclusion
- insights on challenges, recommendations and opportunities

FIEESTESE S

-5t TR ARR fE FIREAEZR ~ Il
2 IR - PRERRE « MR BRI

-RAR 2 B

AT S HANRIRSHEREMNT

EREGLEEHRE
- ZHE{HEEE) Dorota Grabkowska [t/
B EERREE

- 66 (AR St SUERRNE R

SA0BBRESEA HRERME T
WEAE ~ (REEAR MR Tk
THE) AERERHEEER

Lt
- ITRE | ERAER

RFER | HREANEE
- BIRER

g
- BiPRE SRR IBR R AR

Workshop Tool Kit
Tes TR

Workshop menu

TEIHIEE

from customer when [ shift cards ]2

Collaborative characteristics:

- Client likes to be involved with design of product and service

- Client do not articulate specific design needs

- Client do not like standardized offerings, prefer catered experience
- Longer production time ; higher costs for manufacturing/design

- High changes to accommodate to customers'personal tastes

- materials, and only pr
products in response to actual customer needs.

when| shiftcards |7
Configurable characteristics:

- Customer likes ONE product to meet various stuations/needs
- Customer does not want a ot of choices
- Research-development driven

and

when [ shift cards ]2
Personalisable characteristics:

- Convenient yet meet individual customer needs
Customer do not ke to repeat, expect customization happen for them

- Most changes happen to fit customer needs without the user even
knowing (predictable preference through observation)

- Service-driven
Fine tuning and adapt through learning customers' needs

preferences when [ shift cards |2

Cosmetics characteristics:

- Customised styling, experience, appearance

- Can be simple/extravagant/premium product/service yet cost effective

- Not prioritized on adding complexity and cost while delivering new*
experience’ (appears to look or appears to feel diferent)

Cloud

~Config ystems and hig! Internet, oft
d management on

ty
virtual maintenance enable organisation to better align resources

ity Desic

- With scarcities of energy 3
while

achieving economic scalabilty.

+ Localzationtechnology can automaticlly rack psiionofwafer carer i
production facilt
system

Predictive maintenance system

- Fault P
between fault diagnostics and operational data

- Aggregation data
become s awareto precict production confions, e ot s
malities and errors, and further diagnose potential root cause of problems

Transparency
- Metrics of customers'input, supply chain, sales, factory and plant-floor

o produc
tion. Visibiity of every pieces of data decision-mak

ing process

tH

APPENDIX A

Developed by TALK Research and Talk ;Eig.

Innovation Management Company Research&Innovation Mgt.
HERMRRAIHEREAR RRRAFEEAR

Artificial Intelligence ity Vi ity Digital Twin
- Combing bil - With VR and big data analytics, Digital twin allow manufacturing of extremely
topr 9 high quamy products.Vitual clones through rea-time machine sensors allow
further actions product
. leam P = phys\:a\ onuactue
- | which
facilities broader interaction and engagements
Realtime/ Big Data & analytics Internet of Things /Smart connected devices
- From quanmauveloqual\(a( ive evaluations, real-time (or live) data can be - Devices, hi d I d , the
captured, d, draw insight seful = captured act jors through
information which leads to bene ‘decision-making process into valuable information
Remote monitoring & control system On-demand production’ Batch Size One / Order of One
- Distant d i llow higher o " d has changed consumers’
yto op dallocate labor ®© ticipat speed also

needs to meet this economic shiftto create just-in-time services and products

Human-robot collaboration -
Distributed manufacturing
- Traditionally industrial robots are large and dangerous to work with
humans, - Raw materials and (not
~ Advanced b high orage Fial asserblyoceurs ona much more ndviduained bas,
closely with

y
various tasks «m

Rapid experimentation and simulation
Shared expectations / economy
- With technologies organisations can now design, test and iterate
osts and time. This all n - Aka collaborative consumption, s a trending economy in which consumers
market validation and feedback to generate better inal products ~ prefer to rent or borrow goods rather than buy and own them

Flexible manufacturing system

reactto
uting s
d ability to change the part
the ability to perlorm the
part,as well s ability o absorb large-

changes, such as in volume, capacity, or capability

- New systems can be programmed to do a high mix of part numbers for low
volume production, and even one-off parts and product

Additive manufacturing / 30 printing

- Combination of processes in which material isjoined or solidified under
computer control to create a three-dimensional object, with material being
added together in layers

- Use of lightweight alloys and less materialin manufacturing

be molded into of

shapes
- Design and concepts can be rapidly prototyped and tested

Talk. | @3 D M
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Shift cards
g

RAPID EXPERIMENTATION
& SIMULATION

INTERNET OF THINGS/
SMART CONNECTED DEVICES

T
tlg o]
O

DISTRIBUTED
MANUFACTURING

124

N:ll38 CARD

@
ERBAR

Rapid experimentation
& simulation

With technologies organisations can now design,
test and iterate concepts/prototypes at much cheaper
costs and time. This allows early market validation
and feedback to generate better final products

Null3l CARD

B / BREE R

Internet of Things /

Smart connected devices

= Devices, machines and systems are all connected via
the Internet, the captured actions and behaviors

through human interactions are translated into
valuable information

N,lI38 CARD

&
Ak

Distributed manufacturing

= Raw materials and components remain decentral-
ized (not in one factory/storage). Final assembly
occurs on a much more individualized basis, close to
the customer, with products often shipped direct to
the end consumer

[ o)
-

REMOTE MONITORIN &
CONTROL SYSTEM

REAL-TIME /
BIG DATA & ANALYTICS

ON-DEMAND PRODUCTION/
BATCH SIZE ONE/
ORDER fOF ONE

N:ll3l CARD

&
BRI R

Remote monitoring
& control system

= Distant monitoring and controlling factory facilities"
operations allow higher accessibility and visibility to
optimise processes and allocate labor

N:ll38 CARD

&

B / KBUBNDH

Real-time / Big Data
& analytics

= From quantitative to qualitative evaluations,
real-time (or live) data can be captured, processed,
assessed and modelled to draw insights, discover
useful information which leads to better
decision-making process

Nillal CARD

&
RELE

On-demand production/
Batch Size One / Order of One

= Instant access to information, products and services
has changed consumers’ anticipation and expecta-
tion. Production volume control and speed also needs
to meet this economic shift to create just-in-time
services and products

ARTIFICIAL INTELLIGENCE

Os

o
0

AUGMENTED REALITY/
VIRTUAL REALITY/
DIGITALTWIN/
VIRTUAL MANUFACTURING

FLEXIBLE MANUFACTURING
SYSTEM

[ SHIFT Jeit:D)

&

AI&ERe
Artificial Intelligence

With VR and big data analytics, Digital twin allow
manufacturing of extremely high quality products.
Virtual clones through real-time machine sensors
allow production to be completely transparent and
optimized before the actual physical manufacture

AR allows real physical space to be merged with
virtual dimensions which facilities broader interac-
tion and engagements

ISIGE cARD

REER /

ERER / 8F84%
Augmented Reality /

Virtual Reality / Digital Twin /
Virtual Manufacturing

With VR and big data analytics, Digital twin allow
manufacturing of extremely high quality products.
Virtual clones through real-time machine sensors
allow production to be completely transparent and
optimized before the actual physical manufacture

AR allows real physical space to be merged with
virtual dimensions which facilities broader interac-
tion and engagements

CARD

Flexible manufacturing
system

Manufacturing system which can react to predicted
and unpredicted changes

Routing flexibility defines the system’s changeable
abilities to produce new product types, and ability to
change the order of operations executed on a part

Machine flexibility defines the ability to use multiple
machines to perform the same operation on a part,
as well as the system's ability to absorb large-scale
changes, such as in volume, capacity, or capability

New systems can be programmed to do a high mix
of part numbers for low volume production, and
even one-off parts and product

HUMAN-ROBOT
COLLABORATION

1o

PREDICTIVE MAINTENANCE
SYSTEM

APPENDIX A

[ SHIFT J@:t:D)

&
N A1

Human-robot collaboration

= Traditionally industrial robots are large and danger-
ous to work with humans. Advanced performance
sensors, intelligent control systems with high
mobility designs allow machines to work closely with
humans during various tasks

[ SHIFT J@:t:D)

&

= ALl
Eig

Cloud

= Configurable systems and higher-level services
networked via Internet, often reducing heavy costs
and resource management on physical computer
infrastructures and maintenance. Accessibility to
application setup and virtual maintenance enable
organisation to better align resources

Nillal CARD

=
RIS R

Predictive maintenance
system

= Fault prediction (beyond preventive errors): better
identify relationship between fault diagnostics and
operational data

Aggregation and transparency of data allow systems
and applications to become "self-aware’, to predict
production conditions, infer future abnormalities
and errors, and further diagnose potential root cause
of problems
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INTELLIGENT INVENTORY
MANAGEMENT
(e.g. intelligent lots)

ADDITIVE MANUFACTURING /
3D PRINTING

SHARED EXPECTATIONS /
ECONOMY

126

N:ll38 CARD

BeEEEE

Intelligent inventory
management (e.g. intelligent lots)
= Localization technology can automatically track
position of wafer carrier in production facility,
positioning data is integrated with manufacturing
system

N:ll3l CARD

HERE

Additive manufacturing /
3D printing

Combination of processes in which material is joined
orsolidified under computer control to create athree
-dimensional object, with material being added
together in layers

Use of lightweight alloys and less material in
manufacturing

Allow complex geometries so objects can be molded
into infinite number of shapes

Design and concepts can be rapidly prototyped and
tested

CARD

Shared expectations /
economy
= Aka collaborative consumption, is a trending

economy in which consumers prefer to rent or
borrow goods rather than buy and own them

N:ll3l CARD

= Metrics of customers’ input, supply chain, sales,

factory and plant-floor performance are all invaluable
-y ' information which affects design to production.
Visibility of every pieces of data thus become critical
in decision-making process

&
( ‘E"—\ B
\ Transparency
!
N\ /

TRANSPARENCY

Null3l CARD

&

oIRHEN, AT, RS
/ BIREE
Sustainability, Design,
Manufacturing /

Circular economy

= With scarcities of energy and raw materials and
changes to compliance, organisations have to
develop environmentally sustainable strategies

sus‘l’Al"ABLE' DES'G"' while achieving economic scalability.
MANUFACTURING/
CIRCULAR ECONOMY

Concept link map
BEEE

APPENDIX A
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Customisation cards

EHhg

COLLABORATIVE

P —————

( )
R

Can your products & services be
customised FROM the customers?

PERSONALISATION

>

Can your products & services be
adaptive FOR the customers?

130

I CusTOMER

Collaborative characteristics:

Client likes to be involved with design of prod-
uct and service

Client do not articulate specific design needs
Client do not like standardized offerings,
prefer catered experience

Longer production time ; higher costs for man-
ufacturing/design

High changes to accommodate to customers’
personal tastes

Minimal inventory, stock some raw materials,
and only produce finished products in
response to actual customer needs

Talk. | © izt

T custoMER

Personalisable characteristics:

Convenient yet meet individual customer needs
Customer do not like to repeat, expect customi-
zation happen for them

Most changes happen to fit customer needs
without the user even knowing (predictable
preference through observation)

Service-driven

Fine tuning and adapt through learning custom-
ers'needs

Talk.

CONFIGURABLE

Can your products & services be
configured BY the customers?

COSMETIC

Can your products & services be
customised WITH the customers'
taste?

CUSTOMER

Configurable characteristics:

Customer likes ONE product to meet various
situations/needs

Customer does not want a lot of choices
Research-development driven
Products/Services are usually standardised
and programmable

Talk. | © sz

CUSTOMER

Cosmetics characteristics:

Customised styling, experience, appearance
Can be simple/extravagant/premium
product/service yet cost effective

Not prioritized on adding complexity and cost
while delivering new “experience” (appears to
look or appears to feel different)

Talk. | © gaazes

Presentation icons

AR ER

APPENDIX A
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Appendix i B

Industrial Design Is
More Than Squiggles
T Ree stk —3 R 4R 2

What Is Industrial
Design (ID)?
& TEEET?

Industrial Design (ID) is a discipline
that has been taught and practiced
for centuries. In business dictionary,
industrial design is defined as the
process of designing the shape,
features, etc. of manufactured
products. And in the famous book
written by John Heskett in 1980,
“Industrial Design” provided

a holistic view of the industrial
landscape in response to changes in
production methods and economic
reforms during the time. Quoted
from Heskett (2003), “[Industrial]
Design is when [industrial] designers
[industrially] design a[n] [industrial]
design to produce a[n] [industrial]
design.”

The definition of industrial design
originates from the mechanical
production processes, and
design as connotation of art and
industrial mass production needs
to be redefined to include digital
production paradigm. Industrial
design is a practical result of
prolonged study and shaping

of people’s behaviours for the
formulation of tangible (product)
and intangible (service) aids to
optimise and nourish the operation
physically and psychologically.
Referencing from Professor Eric C.
Yim (Chairman, Design Council of
Hong Kong, Federation of Hong
Kong Industries), “industrial design
covers all artefacts in daily life”, and
with economic considerations for
mass production. From micro level
activities to macro level thinking
with design management and
strategies, ID involves user-centric
design, manufacturing capacities,
technological applications, business
strategies and organisational
development. There are multiple
streams in which industrial designers
specialise and branch off, and most
commonly known to public are
product designers.
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F~ BERBAABER - THERHANRE
FEZERK  SEFZENDZ 0 MAR
R RHBRE maR A o

APPENDIX B

w



Appendix A ‘ | Appendix B — Industrial Design Is More Than Squiggles | ‘ Appendix C ‘ ‘ Appendix D

Industrial Design
Then and Now

T¥mstMatt S %
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ID has moved from a simple stone
cutting tool several millennia

since, to handcraft products

based on manual proficiency and
then the pre-industrial era, which
commenced the division of labour
and the collection of repeatable
patterns and processes during the
Renaissance in order to speed up
the production efficiency for trading
purpose. With the introduction of
assembly line and mechanisation,
products and parts could be
manufactured identically by
machines. The production efficiency
achieved through mass production
led to the mass consumption
phenomena.

Society is living in the digital
information era now, and this

is due to the advancement of
technology. Physical functions

of products are now augmented
into digital space, leading to
higher interactions and inclusive
user experience. Digitalisation
has liberated traditional industrial
design from physical boundaries to
virtually endless possibilities. This
requires a change of philosophy
in terms of what society defines
products, artefacts and designs
should be. The methodology
behind the construction of design
and innovation that leads to game-
changing products is a complex
process of design thinking,

from understanding users and
market, realisation to ideation,
materialisation to sustainment.
Most important of all, the method
of design thinking requires high

collaboration between cross-
disciplinary individuals, as this
fosters collective insights and
equips non-design-oriented
business with new creative
opportunities and growth. Industrial
design incorporates the essence of
design thinking, and the application
of this methodology has propelled
many organisations to be the

new innovative leaders globally.
Therefore, industrial designers are
the key drivers in manufacturing to
provide holistic solutions, where
business viability, design usability
and technical feasibilities meet all at
once.

Oldowan Tools by about 700,000 years ago
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How Industrial
Designers Approach Design?

T e ctEmnf & Fe25t ?

Mindsets for Industrial Design Professionals

TERFAFENORE

The essence of value creation to
consumers has changed, and most
essentially, the understanding

of information derived from

new manufacturing systems and
consumer expectations are the

key to success. Industrial design
professionals need to have
combined knowledge on business
viability, user desirability and
technological feasibility. The design
thinking Venn diagram model
created by the Stanford University
D.School indicated the “sweet
spot” in which all three dimensions
of business, human values and
technology overlap, resulting in
design innovations.

BEAENAEH HEEMSELELET
B BRAMENNERRTHEEE
EHRERNENRRIREENREE - T
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%~ AR ERMEMATHES GRS
BB & f %8 A2 D.School 8l Z Ay Venn 558 &
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¥ NEBEMRE=EAERXEMmAA
RMEET ZIRPEESHRTAIH ©

The design thinking Venn diagram model, created by the
Stanford University D.School, indicated the “sweet spot” in
which all three dimensions of business, human values and
technology overlap, resulting in design innovations.

B2 FHEAED.School B2 Venn sk st BAEEB R KRBT RIEXNA
Bh o HER - NEEENRE=ESERXEMMR > RMELT
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TECHNOLOGY

Engineering Analysis
/ Statics & Dynamics
Electronics & Mechatronics
Programming Methodology
Bioengineering
Materials

Thermodynamics
Chemical Engineering
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DESIGN &
INTERACTIVITY

Human Computer Interaction
Visual Thinking

Design for Sustainability
Aesthetics & Form
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Manufacturers’ orientation
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B Manufacturer suissg Industrial Designer T2 &1HD

Manufacturing Technology #i&#:1fy
Manufacturing Process #i&i@f2
Supply Chain Management ffEsE &1

Rapid Prototyping tRiERE SU{F

(usability, desirability &7 F1%~ BTERI4)

Need-Finding &&HK

Industrial designers’ orientation
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MANUFACTURING

BUSINESS 'B

Accounting

Finance

Economic Analysis & Policy \
Marketing
Operations
Information Technology
Entrepreneurship
Competition & Strategy
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E: B TERBEE

(viability T 45) a5
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DESIGN HR SRS
INNOVATION

BRETRIR

ORGANISATIONAL
BEHAVIOURS

HUMAN VALUES
ANEEE Management & Teams
Human Resources
Organisation & Dynamics
Negotiation

HUMAN VALUES

Psychology (03222
Anthropology A2
Sociology #t &2
Ethnography Ri&&

5l

The gap between the interests of
manufacturers and industrial designers
in the innovation spectrum
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The taxonomy of design innovation

RETRIFRB 4R

The value of striving harmony
among the three dimensions
yield great results: Consumers’
lives will benefit from greater
products, resources will be better
allocated and used more effectively,
executions and operations will

be more optimised. However,
according to “the Squiggle” by
Damien Newman, the process of
design is unorthodox, and not
meant to be straight from point A
to point B.

E=AZEEMEANRET EANEE
MR HEENEETRSENELEHN
ER BRBEIESEEMERSE
B¥ - FTMIBEETREMEL R
i > #& # Damien Newman® [E i 43
(Squiggle) 1 » RETHBIZRIFIESD > =
FRMARERBEZNAREIBE o

Uncertainty / patterns / insights

Clarity / Focus

Research

Concept

"The Squiggle” by Damien Newman reflects the process of design is unorthodox, and not

meant to be straight from point A to point B.

Damien Newman 89 DE#R) RIRERFIHVBIZRIFIERD > BRUATENRERLAREIBES
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POINT B

Design

Observing from the research
dialogues conducted with local
established designers and
industrialists, the individuals all
share the notion of “T-shaped”
thinking to assist them in navigating
through the world of complexity.
According to Tim Brown, CEO

of IDEO design consultancy, the
horizontal stroke of the “T" signifies
collaboration across disciplines,
increasing both depth and breadth
in skills. Whereas the vertical stroke
of the “T" represents the breadth
of knowledge split between human
left and right brains. Innovative
designs sprout from ambiguity,

and the process of navigation

until clarity is identified required
intensive and extensive exploration
to unravel patterns and insights.

This experimentation process
cannot be fruitful if conducted
alone, it must be a collective
journey in which individuals from
multi-disciplinary background, be

it industrial designer, manufacturer,
engineer, architect, business
specialist, to co-create the
knowledge together. Good ideas
are constructively built and nurtured
upon one on top of another. Thus,
in order to effectively make sense
of the unfamiliar in the early chaotic

research to conceptual phase,
“T-shaped” settings become
valuable. Teams and individuals
with this way of thinking synergise
creative and practical thinking
together, and develop systemic
methods to approach innovative
designs.

The widened array of thinking
allows information to be integrated,
seen and communicated in multiple
perspectives in which singular
mindsets cannot attained. The
Hong Kong industrial realm has a
vast untapped area of information,
from people to machines, that

can be fruitful to propel the

next manufacturing evolution.
Preceded with lack of information,
designers and manufacturers will be
navigating and making decisions
with uncertainties given that there
is absence of knowledge. The
outcomes in turn result in potential
organisational losses and ineffective
solutions.
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THE HARD TRUTH

ABOUT INNOVATION:

EIffBIREEIE

It's One Part
Creativity,

E—dSREEE >

Generalist
Capable in a lot of things
but not expert in any

“l-shaped”
Expert at one thing

140

Left Brain Right Brain
Kha Al

COLLABORATION ACROSS
DISCIPLINES INCREASING BOTH

DEPTH AND BREADTH
IN SKILLS i5 57 Bl B9 1% {F

18 RE YR E MR E
E'J>

ﬂf

39d3ITMOND 40 H1AV3ad it

1

APPENDIX B

One Part
Discipline.
—EB 5 B ECTE o

The world is now connected

as a mesh network, whether it

is human to human, human to
machine, and systems to systems.
Traditional education and work
settings facilitate “I-shaped”
(individual depth-skill without
communication skills) behaviours,
particularly in manufacturing
where people are specialised in
each assigned workstation and
working in separation from other
disciplines. This old model will
hinder innovation and progression,
especially when manufacturing
environment is rapidly transforming
through technologies. Therefore,
industrial design professionals need
to realise their skills and minds to
be cultivated in alignment to the
industrial revolution ahead in this
changing economy.

Source:

BREABERAE AREEKS B
BRREZERG > HRMSER—EHRK
NEHERET - EROBENIFERE
e Nz (EABEEREREE  BRF8
BRRIG) 174 FHREREXED » AME
AR E—EEE R TEuh B E AR R 5
B ERERAEAR IERAINMER
15 R B RIENRIBRERHIRREER
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(T-Shape) “Design and the Market — T-Shaped Skills”, https://jamesricedesign.wordpress.com/2013/02/18/design-and-the-

market-t-shaped-skills/

(Quote on the top “THE HARD TRUTH ABOUT INNOVATION")

Harvard Business Review, January 2019
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User Desirability
RRREE

In order to fulfill true user needs,
design should start with people.
Most of the time, designers
associate moments of a-ha (spurs
of sudden creativity) from their
surroundings and experience. When
speaking to some Hong Kong
product designers, the question
“How do you get your inspirations?”
was asked. Their common answers
fall to trends and insights from their
living environment. However, the
understanding of human values

lies beyond users’ interaction with
the artefacts, it also includes the
understanding of the root of desires
- the reasons in which users’ needs
exist and the relationship of the
artefacts to the users themselves.

Too often, designers avoid
engaging users directly and fall into
their own design presumptions - a
creative complex in which designers
live in their own bubble of thoughts.

142

Borrowing a famous quote from Tim
Brown from IDEO, a global design
consulting firm, he noted, “Instead
of thinking about building we have
to build to think.” It is undeniable
that designers are passionate with
crafting and tinkering, and it is
especially easy to jump straight
into design without full awareness
of all conditions. There can be
many insights drawn through
ethnographic and participatory
studies on consumers’ behaviours,
resulting in higher empathetic
understanding of real users’ needs.
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Business Viability
EEAITIE

Everyday businesses are confronted
with decisions, whether they are
challenges or opportunities. In

the manufacturing sector, the
speed to commercialisation, or
speed to market, is particularly
crucial for product survivability.

How can industrial designers assist
manufacturers in deciding the

right products to manufacture?

The highest economic return?

Any consumer products, even
non-perishable artefacts, are not
timeless and have limited life span.
The success of product design in
manufacturer metrics is the return of
investment. The longer the products
sit in stores and on shelves, the

lesser the monetary value perceived
by consumers. The most desirable
solution is that industrial designers
have clear vision and metrics, which
align to the manufacturers’ business
value propositions - a broadened
vision with long-term winning
design and cost-effective strategy.
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Technology Feasibility
a7

In the Fourth Industrial Revolution,
technology plays a huge factor

in the design and manufacturing
processes. The technical capabilities
in production must be on par

with the rapid market changes.

No matter how innovative and
groundbreaking a new product

or service offering may be, the
feasibility of implementation

can hinder the creative efforts.
Successful industrial designers
leverage small task forces, teams
comprised of designers, engineers
and marketing and sales, to
collaboratively conduct sprints of
conceptual designs and prototypes,
and maximise data to perform

feasibility studies. With real-time
data on manufacturing processes
and on consumers’ usages,
advanced technological systems
enable designers to make faster
and better decisions.
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Appendix C — Comparison Of Global Progression In Industrialisation To Hong Kong

Comparison of

Global Progression in
Industrialisation To Hong Kong
EIRCERATENLLE

AT A GLANCE s—=

The
Advances

ERIAE

The Areas of
Transformation

BERIEE

Advanced 4.0 technologies (9 pillars) have
liberate designers and manufacturers to
become more flexible in production and
responsive to real-time consumer needs.
The progression enhances innovation
capacities with consumer-centric approach,
resulting in more accurate and inclusive
designs.

Manufacturing landscape is radically
changing in design, production and

retail value chain. From technological
infrastructure changes to business
strategic modelling, the ways in which
scale customisation in Industry 4.0 applies
require new skills, mindset and learning
attitude.

FeER 40547 (9fESZHE) FERRFTENARIEF AL
FEETPEBEMEL  TRmEHEENERS
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The Global Economic Progression of The
Fourth Industrial Revolution

FOARITEEGHRIKELEER

Industry 4.0 is a terminology widely
used to define the fourth industrial
transformation in the manufacturing
and industrial design sectors. There
may be other notations referring

to the same transformation across
the world, but putting that aside,
manufacturers and designers must
recognise this revolution as a
significant change. It will not only
affect the methods and systems

in manufacturing production, but
also changes the way products are
designed and its ways to interact
with consumers. First, to understand
the implications of fourth industrial
revolution, one should reflect

on the historic progression in
manufacturing.

The first industrial revolution took
place over three centuries ago,
started in the 1760s. It is one
crucial milestone in the humankind
evolution, as many sources of
energy were still in discovery.
During this era, horses were still a
great source of energy to extract
water out of mines and woven
clothes in textile production were
costs ineffective. There was a
necessity for innovation to break
the paradigm to increase operating
efficiencies, and throughout this
period, scientists invented the
steam engine. The innovation
proved that the revolution of this
new source of energy changed

the production process drastically.
From the introduction of railways
to steamboats, the steam powered
mechanisms were also incorporated
into textiles, printing press and
more.

Certainly, the first revolution seems
to only revolve around steam power
on machine inventions, but one
thing to note is the production

of iron as a material. In the 1700s
iron production relied on furnace
heating, powered by coals, and
heavy labouring was required to
cure the metals. However, steam
powered furnace transformed

the method of iron production,
yielding in better production
control and higher quality finished
products. Another thing to note

is the transfer of knowledge and
training for manufacturing workers.
With the appearance of printing
press, publications, records,

and documentations were more
convenient to share among higher
societies, such as industrialists,
scientists, philosophers, inventors
and more, and travellers from
abroad. The mediums allowed
knowledge to be communicated
and trained through apprenticeship
to labourers.
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In the late 1800s, just a century
apart, the industrial world had
another shift. The introduction of
electricity, oil and gas enabled
another innovation breakthrough
in manufacturing, transportations
and communications. Although
there were remarkable inventions
such as the light bulb and aircrafts,
but the ultimate revolution

that redefines manufacturing
sector was the introduction of
automotive assembly line by Ford.
In an assembly line, manufacturing
workforces are distributed and
assigned with specific activities
across the production chain -
commonly known as division of
labour. The separation of duties
reduces one labourer to understand
and conduct all activities from

end to end, mitigating the risk of
failure and can further optimise
the outputs from labourers while
each of them specialise on specific
tasks, repetitively. Through a chain
of assembly, each labourer will pass
on the completed parts from one
workstation to another, added in
sequence, until the final product is
assembled.

Through leveraging mechanised
machineries and tools, such
as conveyor belts, each part
can be built and transferred

without labourers carrying, which
significantly increases the speed of
production and lower the costs -
initiating the era of mass production.
Made-to-stock production cycles
enable products to be offered

to mass consumers at low and
affordable costs, while customised
products, also referred to make-
to-order production process, has
been treated at higher price points
due to longer production lead
times and complexities of design
and functions. As mass production
reached its peak, economies of
scale allowed manufacturers to
produce affordable products for
consumers without jeopardising
profit margins. The success of
mass production can therefore be
summarised as interchangeability,
the ability to assemble by parts,
moving assembly line and division
of labour.

INDUSTRY 2.0
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60s

By the 1980s to 1990s,
computerisation and internet
democratised knowledge and
information, resulting in a huge
leap forward on humankind. The
boundaries of innovation again
expanded with advanced robotics,
nanotechnologies, renewable
energy and more. Manufacturing
productions become further
streamlined and automated with
better machineries, and internet
facilitated and catalysed the
exchange of data transmissions.
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Moving into the modern era, the
fourth industrial revolution is taking
shape. As Industry 4.0 unfolds,
computerised machines and
systems can further integrate and
communicate via cloud computing,
relaying information at real-

time speed with minimal human
assistance. The combination of
cyber-physical systems and cloud
platforms allow manufacturing

The cyber-physical systems 448 ERER 4T

to become more intelligent, also
widely known as smart factories.
The heightened transparencies

and accessibilities of data made
production far more efficient and
productive than ever in history.
Digitalisation and connectivity
facilitated hyper communications via
machines remotely, decentralisation
production chain and unbounded
physical restraints.

Smart Manufacturing

Internet of
Services

Internet of
Things

BOERA > BRI EFaIEEMT o B
ETFE400RR > BREICHESEMRGR
B BERAFE—PEEMER » UK
DHAFHEUBREEFIEESE © F8
ERARNERTE (CPS) MESRRE
FEBEMEEE  tREZEAEET
B o BB BRERTTEENESREEELL
DR ERBRSAEEMS N o BES M ERE
MR E RN B ER T B REN
AR EESE > BRI T YE LN
AR o
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INDUSTRY 4.0

Source: Yao, X., Zhou, J., Lin, Y. et al. J Intell Manuf (2017). https://doi.org/10.1007/s10845-017-1384-5
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What Is Industry 4.0?
HERI%4.0?

RBE 2K AN E R A B K T
EEFrE ° THFEA4.0 RN ARRMSTAEAERY 2
Hp - e ERRNEEFRE
F e A BENESXERTEMEITH
BERS > £EMIZS AEBIB4.0KMIFE]
HIFE{E °

According to Boston Consulting
Group, a globally recognised
management consulting firm,
Industry 4.0 is formed by nine
technological pillars, which some
are already being used in parts of
production. However, it is when all
are fully integrated and automated,
then production flow gets truly
optimised with 4.0 technologies.

ul \D-> Big data for analysis

o

3D printing
technology

000

INDUSTRY 4.0

System integration

o @@@@

Nine Pillars of Industry 4.0 Reality eI T

NARTH4.0324
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Appendix C — Comparison Of Global Progression In Industrialisation To Hong Kong

ln_% Autonomous Robots
EEER
BEhA

Industrial robots have long existed
in the manufacturing environment
to assist in difficult tasks, ranging
from heavy lifting to dangerous
and complicated duties. These
traditional robots are commonly
huge in size, single task, and
cannot be used in activities with
high dexterity and precisions with
small parts. However, advanced
robotics in modern era have
become more autonomous and
flexible. Industrial robots are

now capable to cooperate safely
side by side with humans, while
communicating between machines
through integrated sensors and
interfaces. With greater range

of capabilities, the modern

robots can be applied in bigger
ranges of duties in manufacturing
environment now. According to
research with some Hong Kong
manufacturers, advanced robots
have been implemented, increasing
their overall production by at
least 30% and reducing front line
labours by over 60%. Some have
even indicated that the overall
organisation size in production
has reduced to one tenth of the
original with throughput increased
threefold.

WEEREMRAMEMAITIE > TEEMA
REGERRERT PR RITRENE
%o BEARNEMABERBEREX  F
BE— FHEAREENES  BRESHN
NE o i WA ERMABSKEE
SEINB EFEEE o W05 HI T EHEMABE
$MEABLZ MG > BFEERMERKE
F|MTEEKSE ZEETEE - HAKM
ABRBEEZNINE » AJEARRIEIRE
PEARBENGEE - RE-LEBRESD
BB 3T - P EREERSTENRMA -
EHEREEEREIN T E130% @ TRFTAR
HE DB TE0%NU E BEAREER
o EEFHEEBEMARRERDRK
W+n2z— > EHEEEMNT =1F -

Simulation
%

Simulations of objects in product
and material designs have long
been in practice since. The
differentiation in Industry 4.0 is
due to the extensitivity of usage
in manufacturing environment.
With integrated sensors, real-time
data can be captured and analyse
simultaneously in conjunction with
the physical space, resulting in a
mirror of the physical environment
in the virtual world. The virtual
simulation will be able to map out
all machines and objects across the
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value chain, allowing manufacturers
and designers to experiment and
optimise designs and settings for
respective line of products prior

to real world production. This
mitigates potential risks of failure
and setup times in live production.
Another term commonly known in
this simulated environment is called
digital twin.

BAREHEE - EmMYE R R —
BEEETER - TE40NFRZERER
BIRIFP A LUEMRER - ARESRMEE
B LUAE & W32 2= i [ By B BN 0 47 B8 s 80
B WRERERDEERRIENGER o &
RIEFRENENEBEBEETRFAAR
J[AYM > EREFNRFTAEEDEE
BREEZAHSEERRTIETERILE
ERFHRE - ERETRBEETEE
B R E R R B R o BEERIRIET
BB S —EiTsEA TSNS

System Integration

RRES

Achieving full system integration
across functional units within an
organisation has been a pipedream
for many. Horizontally and vertically,
design, engineering, production,
logistics and retail systems
generally operate separately

from one to another, leaving

the information between units
reliant on verbal conversations

and tons of file transferring and
documentation. By leveraging
Industry 4.0 technologies, cloud
platforms and centralised data
systems allow data communication
to be further standardised

across multi-stakeholders, thus
unify the network of systems to
deliver better transparencies and
communications.
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é&% Internet of Things
\g~ T4

Although commonly known

as smart devices and gadgets

in consumer markets, many
manufacturing systems have yet
to fully leverage the power of
connectivity to production systems
and machines. Traditionally, through
embedded chips and computing
systems, each machine controller
can monitor and provide system
data for analysis, but the data
extraction was one-directional.
With industrial loT embedded

as new computing technologies

to machines, the devices can

now transfer information and
communicate simultaneously

with one another via the cloud as
centralised control system, creating
multi-directional communication
between networked objects. Each
step in the production cycle can be
now captured and identified, shared
among all machines, to become
more adaptive and agile during the
manufacturing process.

BATHBEN ST EERBAEREE
MMM B ZRERRHRTDF A
EERGANRBDEIZHROES - EFRE
BBAEARNRANERET RG> K
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£ 4 EB RS E T FER = U EBEA
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.(Ol Cybersecurity
oo PBRRE

With the increased usage

of technologies and virtual
communications, the risk of data
loss and security to cyber threats
become bigger needs in the
manufacturing environment. Open
systems will require a higher level
of access management controls and
secure sources of data transmission.

Information technology
management practices therefore
become crucial.

BERRMERBANERRIEM > Z7
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fb Cloud Computing

=] TimstH

The existence of cloud-based
platforms and systems have
demonstrated increasing values in
manufacturing. Data sharing across
on and off-site locations removed
the boundaries of communication,
achieving more real-time data

control and monitoring for
production systems. Open systems
will continue to generate huge
data volumes in which cloud
technologies will be leveraged.

NEimzEREN Tl R2RNEFEEEER
BASUE ERBEE N E EF - BERE L
TR BEHEZHRT @A RR
EEERRCUERINEEESHERFH
% > MHMEY F IR A R i i i i A
EERSHEE -

@ Additive Manufacturing
=) HERE

Additive manufacturing, particularly
3D printing, has been introduced to
the market in the 1990s. While the
cost of usage was high in the past,
many manufacturers and designers
have now integrated 3D printing
for rapid prototyping and spare
parts production. The technology is
mostly suitable for small batch-size
production for highly customised
products in complex and lightweight
designs. However, traditional

moulding used for manufacturing
productions is also shifting to be
3D printed with advanced systems.
Sophisticated parts in aerospace
and aircraft designs are leveraging
additive manufacturing systems to
lower production expenses in raw
materials usage and assembly.

RERE  FHIR=MTE > RiR20H4A
NERBERKER T o BERBENERR
FRE > B ZREMMKMREER
TR S > ARNRERERENER
THEE - WRMEREANERNESE
R NESERFCEREVMEEE -
2AT > BN REEENERERNIESER
FERREETZMHEITED - URMZEFR
RPN EMS AN EEANABEERE
RMEMRBREMEBERMELNEER
Z o

@,- Augmented Reality
| HRRIRE

Augmented reality, also abbreviated
as AR, is a virtual augmented
environment in reality. While

not commonly seen or used in
manufacturing sector now, the
technology has been commonly
applied in gaming and even
housing. AR systems enable workers
to engage in real environment via
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virtualism. This is particularly useful
for maintenance and standard
operating procedures.

ERIRE (WEBAAR) BREPERN
IEERIRIE o HAFENRERPLRER
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% Big Data

REE

Across research in Hong Kong
manufacturing landscape, data
capturing and analytics are still

at its infancy. The collection and
evaluation of data can come from
many different forms and sources,
from production systems, enterprise
level software to customer
relationship management platforms.
Without upgraded platforms like
Enterprise Resource Planning (ERP),
Supply Chain Management (SCM),
Manufacturing Execution System
(MES), Customer Relationship

Management (CRM) and integrated
machine data, manufacturers

and designers will not have full
transparencies to make better

and quicker decisions to support
emergencies and to scale up
production values.
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Appendix D - Interactive Installation: What Makes Design and Manufacturing?

Interactive Installation:
What Makes Design and
Manufacturing?

HEHIRE :

et HINERBAEEERN?

A word map comprised of elements
of design and manufacturing terms,
extracted from researches and
findings.

It is a participatory design*

to understand designers and
manufacturers, who attended
the Designlinspire exhibition,
areas of interests, values, actions
and thinking in their respective
organisations.

. What you value
{REREE

On one side of the board, the
words are visualised in a structured
but randomised order. On the
side, there are four different colors
associated to four questions:

35 /& — 18 1 £ff 3T A0 25 35 R i BU B9 XX ]
& BB ERFANRGERTE

ERE—E2EARHN ) EETHBET
Designinspire B BRIz stAIA SR » UL
RAFIEE SEMNS S EMES « EE
RIS e

TERARN—A > AIUES—EEAES
B EREEEEEY o MES—A > AT
EAEEEEH I E R RE :

What you want ‘ What you change
{RBRERE R TEE

Participants can explore freely and
connect words that best represent
and resonate with them through the
questions.

After three days through the
exhibition, the end result was
collected and analysed.

* The art installation is inspired by “WHAT MADE ME” - Dorota Grabkowska, Birmingham, UK
IEEAMTEE B RIRE B 55 EHPAEA Dorota Grabkowska B M HEEARR

28135 7] LB R PR ZR S 8 U _E R RE S
ERAEAUZRAN 5 [ REHL IR AVRA S R AR AEHESR ©
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) e i Assemble Production Trade Cerstruct
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WHAT MAKES DESIGN anc
MANUFACTURING?
S AR

ent. It i a participatory design to help us

. ing environmi i
ments n design tomanufec g s canselet an denty i whichyou

o various ele
This word map represents designer andior manufacturer Other stakeh

discover what is of value 10 you, 353
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\WHATYOU VALUE

/rﬁ%'\@m

Interactive installation comprised of elements of design and manufacturing terms, inspired by

"WHAT MADE ME" - Dorota Grabkowska, Birmingham, UK
BERstNERETRNEBEE > B3 BEEHAER Dorota Grabkowska 89 T EHEEEAARL
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Appendix D - Interactive Installation: What Makes Design and Manufacturing?

Assemble

BG /R

Develop
B / BEE

Merchandise
it

Strategy
b

Technology
BH%

Innovate
Uk

Form
354

Materials
o

Wastage
2]

Experiment

Simulate
1B

66 elements related to design and manufacturing

66 (AR HIREEMNER

@ VALUE =38

Aesthetics, Branding, Concept, Environment, Form,
Function, Journey, Packaging, Patent, Personas, Styling,
User-centred, Social, Sustainability, Usability

@ WANT &%

Analytics, Automate, Data, Digitalise, Feasibility,
Market, Materials, Mechanise, Merchandise, Process,
Quality Assurance, Service, Strategy, Technology,

Validate, Viability
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Production
EE

Engineering
42/

Mechanise
Bt

Risk
R

Viability
AR

Concept
=

Function
IhAE

Patent
=5

Quality Assurance

AE=

HERE

Visualise
A%

Communicate
BiE

DO it%

Trade
H5 /%5

Architect
BE/1BE

Buy / Sell

H/R

User-centred
WAB AR

Feasibility
AT

Brainstorm
&2

Styling

i)

Diagramming
iy

Journey
id S

Needfinding
BEBR

Management

=3

Construct
;-4

Milling
E

Social
e

Validate
EaiE

Sustainability
AIFHERR

Ideate
i A

Ergonomics
ABRIRES

Analytics
S

Usability
G213

Personas
AEK

Data
¢

Architect, Assemble, Audit, Buy / Sell, Construct,
Diagramming, Engineering, Ergonomics, lterative,
Rendering, Management, Milling, Model, Production,
Prototype, Tool, Trade, Workflow

@ CHANGE g

Brainstorm, Build, Communicate, Crafting, Develop,

Experiment, Fabricate, Ideate, Innovate, Invent, Mould,

Needfinding, Research, Risk, Simulate, Visualise,

Wastage

WHAT YOU VALUE

i

400 visitors participated to contribute answers to the 4 questions: “what you value”, “what you do

"o

400 R 2HEEBED MRERMFE « REEE) « HREZRE Wk MRET HE) MERERESE

The Outcome

FRiS&5 R

A total of 400 strings were prepared
and approximately 95% were
consumed (through tally) in 3 days.
For each color, the most engaged
words are identified for further
analysis.

VALUE
B

lteractive, Environment, Concept,
Social, Sustainability, Viability
BA O RE S 13 mEEN
AR

‘ WANT

Aesthetics, Technology, Crafting,
Visualise

EE B FIE BB

"o

APPENDIX D

, “what you want”, and “what you change”
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Production, Materials, Experiment

£E YK BER

CHANGE
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Appendix D - Interactive Installation: What Makes Design and Manufacturing?

The findings allowed us to
preliminarily understand that
participants associated values are
more humanistic, which aligned
to words like social, environment
and sustainability. Actions are
tangible activities that designers
and manufacturers conduct, and
the words like production and
materials reflected as such. “What
you want” reflect consumers’
desirability to technologies and
aesthetics. Strategies, processes,
and workflows are areas in which
participants changed the most.

The desirable outcomes in design
and manufacturing are driven
through changes in strategies and
processes, leading to social and

environmental benefits that sustain.

MAGRBFHMVL TRIIZHEERA
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Want &3k Do it

Crafting FT& Production 4 &
Technology 45 Materials #7%}
Aesthetics £22 Experiment B &

Value E1]

Social $132
Environment I35
Sustainability AT #5548 1%

Change &

Strategy tRE&
Process IR
Workflow T{E#TE

The interpretation of outcome being mapped into the design innovation Venn diagram

W B RESTAIFT Venn BIRAHEFZEAE RERE
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List of Interviewed Companies

* IDSHK member
BEETELHEEE

" Companies with branches in the ASEAN

. Company Name  Category / Size of . . Business .
Company Name (English) (Chinese) Discipline Company Representative Title (EN) Contact Website Address
9H Furniture - Office Big Eric Yim Founder +852 9858 0666
Absolute Vintage Eyewear / Eyewear SME Ben Chung Co-founder +852 2135 5590  absolute-vintage-eyewear.business.site/ H407, 4/F, Hollywood Block B,
Eyepopper PMQ, 35 Aberdeen Street, Central,
Hong Kong
Airland Holding Company WEE@EERAT Houseware - Big Maggie Sham Director — Sales +852 2772 9090  www.airland.com 2/F, Yau Tong Industrial Building,
Limited " Bedding & Marketing 2 Shung Shun Street, Yau Tong,
Hong Kong
Artop Design Group SHN R Houseware / Big Beast Jiang Deputy General +852 3628 2210  www.artopcn.com/en/ Artop Building (T),
Company Limited ARAT :?/llaeizlc;fdduucf/ Manager & Industrial Design Park,
Creative Director No. 3838 Nanshan Road,
Nanshan District, Shenzhen, China
Asia Animation Limited ToNEE e Toys - Animation Big Gordon Chin CEO +852 2728 3189  www.asiaanimation.net/ Unit 816, 8/F, Peninsula Center,
BEAT 67 Mody Road, Tsim Sha Tsui East,
Kowloon, Hong Kong
Association for Creative EHERE Design - Creative SME Kent Wong www.creative.org.hk
Education Company limited*  BRAF Industries
Best Victory Enterprise EEC¥ERAT Houseware / SME Kenn Lee Director
.. * . Plastic Products
Limited* / KidoKare (works with IKEA)
BigHorn / Winky International Eyewear SME Kelvin Ching Founder +852 21917716  bighornhk.com/zh-hant/ 10/F, Sunbeam Centre,
Limited 27 Shing Yip Street, Kwun Tong,
Kowloon, Hong Kong
China Design Research Work Industrial Design SME Prof. Yanta Lam CEO
Group*
Cosso International Limited HEREERAT Houseware - SME Joe Cheung Design Director +852 2690 9077  www.cosso.com.hk/ Room 802, 8/F,
Kitchenware / Wah Lai Industrial Centre,
Plastic Products / T
Metal Products 10-14 Kwei Tei Street, Fo Tan,
Shatin, New Teritoories, Hong Kong
Dongguan Maisto Industries  sazsz£EnE g Toys - Cars SME David Cheung Deputy Plant www.maycheonggroup.com/ Fengshen Avenue, Dongguan Shi,
Limited EIRAT Manager Guangdong Sheng, China, 511700
Eco Concepts Fashion & SME Phoebe Wong Director +852 3527 0722  www.ecoconcepts.com.hk Room 308, Kwai Cheong Centre,
Apparel / 50 Kwai Cheong Road, Kwai Chung,
Houseware .
- Personal New Territories, Hong Kong
Acccesories
ECOPrint Cloud Technology — #bEnERI Paper Products SME Kenny Chan Operation www.ecoprint.tech/
Limited BRAT sm.m Director
ENICMA GmbH Production SME Ugo Negretto Managing +49 1511 2288 www.enicma.de/en/ Agnes-Pockels-Bogen 1,
Efficiency Director 159 D-80992 Miinchen, Germany
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* IDSHK member
BEETELHEEE

" Companies with branches in the ASEAN

. Company Name  Category / Size of . . Business .
Company Name (English) (Chinese) Discipline Company Representative Title (EN) Contact Website Address
Eone Bradley Watch SME Nick Gu +852 2154 1350  www.eone-time.hk
Forever Couple Metal Products - SME Alex FC Chan Manager +852 2395 3688  forevercouple.com/en/index Shop L307 on L3, The ONE,
3D-Printed Rings 100 Nathan Road, Tsim Sha Tsui,
Hong Kong
Fraunhover Institute for EEFESEEL Production Big Toni Drescher Head of Department, ~ +49 www.ipt.fraunhofer.de/en.html Steinbachstr. 17,
Production Technology IPT H R TERZERR Technology %iﬁgaot;\c’)egy 2418 9042 50 52074 Aachen, Germany
Management
Fullhouse World et B Houseware SME Rita Kwok Manager +852 2337 0900  www.fullhouseworld.com Shop 1027, 1/F, DBPark, Tsuen Wan, New
International Limited SEAT Territories, Hong Kong
Gear Atelier Limited Industrial Design SME May Wong Founder +852 28457321  www.tapas.com.hk/en/home Unit 516, Inno Centre,
/ Houseware 72 Tat Chee Avenue,
Kowloon Tong, Hong Kong
Genic Eyewear Eyewear SME Emily Tai Founder www.geniceyewear.com Shop 303, 3/F, T.O.P Mall,
700 Nathan Road, Mong Kok,
Kowloon, Hong Kong
Gift Concept Product Limited Houseware - SME Jennifer Ko Manager +852 2402 8696  www.giftconcept.com.hk/products Unit D, 6/F, Reason Group Tower,
Silicone 403 Castle Peak Road, Kwai Chung,
New Territories, Hong Kong
Giormani / Arredamenti ZERE | EuExRA Furniture Big Jane Tong
Company Limited BIEAT
Goodway Electrical BEC%ERAT Houseware Big +852 3763 9100  www.goodwayelectrical.com Unit C & E, 2/F,
Enterprise Limited :AEleI?;:iaels Gee Chang Industrial Building,
PP 108 Lok Shan Road, To Kwa Wan,
Kowloon, Hong Kong
GOXD / Marvel Digital BUESIESIRAT Houseware Big Perry Wong +852 2989 0200  www.marveldigital.com 7/F, Siu On Centre, 188 Lockhart Road,
Limited - Electrical Wanchai, Hong Kong
Appliances
Grand Classic Ltd. HEGRAT Furniture SME Kelvin Yiu +852 2422 3962  www.grandclassic.com/e/default_home.asp
Green & Associates* Houseware - SME Gewah CL Lam +852 2729 5915  greenassociates.com Room 1001,
Environmental 10/F Well Fung Industrial Centre,
Products ’
58-76 Cheun Ping Street,
Kwai Chung, Hong Kong
Greenology Houseware - SME Andy Tang Brand Manager greenology.com.hk
(a brand of UPD Limited) gescor (Concrete
mall Plants)
Ilkonee International Limited BEBERAERAT Plastic Products - SME Sammual Yeung Manager +852 2411 1218  www.ikonee.net Room 2701, Technology Plaza,

Lifestyle

29-35 Sha Tsui Road, Tsuen Wan,
New Territories, Hong Kong
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* IDSHK member
BEETELHEEE

" Companies with branches in the ASEAN

. Company Name  Category / Size of . . Business .
Company Name (English) (Chinese) Discipline Company Representative Title (EN) Contact Website Address
Inno Box Design Limited* e Pz opgE Toys SME Eddie Kwok Director +852 9229 8104 www.innoboxdesign.com Shop 26 ,1/F Yik Fat Building,
AIRAT (Manufacturer) Fung Yau Street North, Yue Long,
New Territories, Hong Kong
InnoSphere Limited* X GBI BB Houseware - SME Steve Yeung Business +852 3586 0896  www.innosphere.hk Unit A1, 12/F., Summit Building,
BRAT I;,':s;tgclfs& Baby Development 30 Man Yue Street, Hunghom,
Manager Kowloon, HK.
Jervis SportsTechnology Sports - SME Dennis Wong 3-point Shooter +852 3589 6700  www.jervissports.com 5/F, New Media Tower,
Limited Basketballs 82 Hung To Road, Kwun Tong,
Kowloon, Hong Kong
Kentex Craft Limited* Watch / Plastic SME Tony Chan Watch Designer ~ +852 2744 6881  www.kentexwatch.com Room 4, 11/F,
Products Sun Cheong Industrial Building,
2-4 Cheung Yee Street,
Cheung Sha Wan, Kowloon,
Hong Kong
King's Flair Development R RARAS Kitchenware - Big Gigi Wong Executive +852 2850 6626  www.kingsflair.com.hk 12/F, Yardley Commercial Building,
Limited Supply Chain Director & COO 3 Connaught Road West,
Sheung Wan, Hong Kong
Kinox Trading Limited R4 E S Houseware - Big Eric Sun Managing +852 3425 4949  www.kinox.com 20/F, Kinox Centre, 9 Hung To Road,
AIRAT EEZ?;:?JEQS Director Kwun Tong, Kowloon, Hong Kong
LawsGroup 7B LEH Fashion Big Miko Cheung Human +852 23711836  www.lawsgroup.com 36/F, Laws Commercial Plaza,
Resources 788 Cheung Sha Wan Road,
Director Kowloon, Hong Kong
L.I.M. Design Work Limited BKEEREE Industrial Design SME Ron Leung Founder +852 2987 9800  www.limdesignwork.com/ron
BRAR
Marvel Digital Limited / EEEIESIRA T Houseware Perry Wong +852 2989 0200  www.marveldigital.com 7/F, Siu On Centre,
GOXD - Electrical 188 Lockhart Road, Wanchai,
Appliances H Kong
ong
Master Concept * BAaR R IT - Cloud SME Dennis Wong Director & Co- +852 3589 6700  www.hkmci.com 5/F, New Media Tower,
Computing founder 82 Hung To Road, Kwun Tong,
Kowloon, Hong Kong
Memomem Limited* Watch / Metal SME David Leung Director memomem.com Unit 1813-1816,
Products Tower A, Regent Centre,
63 Wo Yi Hop Road, Kwai Chung,
New Territories, Hong Kong
Memorigin Watch BEL Watch / CNC SME William Shum Director, Founder +852 2976 0108 www.memorigin.com Room 804, Chai Wan Industrial City Phase 1, 60
Machining

Company Limited

& CEO

Wing Tai Road, Chai Wan,
Hong Kong
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. Company Name  Category / Size of . . Business .
Company Name (English) (Chinese) Discipline Company Representative Title (EN) Contact Website Address
Mings 3D Solutions Limited 3D Printing SME Paco Wu General Manager +852 3480 2334  www.mings3d.com Room 607A, The Galaxy,
/ Hong Kong 3D Printing 313 Castle Peak Road, Kwai Chung, New
Association Territories, Hong Kong
NowHere® Design Ltd. - ERFARAT  Furniture - SME Tony Lau Founder & +852 2117 8030 nowhere.hk Unit 520A, InnoCentre,
Interior Creative Director 72 Tat Chee Avenue,
Kowloon Tong, Hong Kong
Object Management Group HREIRELE loT / Technology Big Richard Mark Soley Chairman & CEO  +1 7814 4404 04 www.omg.org 109 Highland Ave, Needham,
(OMG) Jlandarcs MA 02494 USA
onsortium
odm DJ (SZ) Limited* BustgEs (GEyl)  Watch / Metal Big Summy Chan Design and
B ERAT Products Production
Director
OFESS Metal Products - SME Momou Mo Founder +852 2742 1189  ofessonline.myshopify.com Unit F2, 14/F, Block 4,
Umbrellas Golden Dragon Industrial Centre,
182-190 Tai Lin Pai Road, Kwai Chung,
New Territories, Hong Kong
People on Board Social TRt e Toys - Board SME Thomas Wong Founder +852 3158 0674  www.pob.hk/zh/ H304, Block B, PMQ,
Enterprise Limited BRAF Games 35 Aberdeen Street, Central,
Hong Kong
PO Selected Company =B HIEERAT Houseware / SME Wilson Wong Business +852 2206 6022  www.po-selected.com
Limited Metal Proclucts Manager
POMCH Fashion & SME Felix Tai Founder +852 2546 9419  www.pomch.com/ S204, 2/F, Block A, PMQ,
Apparel 35 Aberdeen Street, Central,
Hong Kong
POSTalk / Takon Product Sy DR AR Paper Products SME Joe Wong Creative Director  +852 3124 2707  www.postalk.com.hk Unit 2, 14/F Wing Hang Industrial Building,
Development Limited NE] 13-29 Kwai Hei Street, Kwai Chung, Hong Kong
Rcube Design Studio Limited Lifestyle Products SME Raft Wong Founder +852 3613 1359  www.rcube-design.com/product.html
S&C Furniture Limited HERESRAT Furniture SME Gary Lui Founder +852 2462 9777  www.sncfurniture.com.hk 17/F, Unit 3, Tins Center,
3 Hung Cheung Road, Tuen Mun,
New Territories, Hong Kong
Shing Hing Plastic R EE RS TR Plastic Products - SME Calvin Wu Founder +852 2464 8378  shtoys.com.hk Room 05, 6/F, Houston Centre, 63 Mody Road,
Manufacturing Limited AT Toys Tsim Sha Tsui East, Kowloon
Silverlit Toys Manufactory SRR A RS Toys - Big Billy Wai, FL +852 2834 4168  www.silverlit.com/a/ 17/F, World Trade Centre, 280 Gloucester Road,
Limited TRAE Helicopters (interview done) Causeway Bay, Hong Kong
Hong Kong Productivity EBEENRER -  Productivity Hong Kong  Lawrence Cheung Smart +852 2788 5774 bit.ly/2MInbQt HKPC Building, 78 Tat Chee Avenue, Kowloon,
Council - Smart Industry One  TMSacE%RE) Councll Pr(é‘iﬁtgl'ty Manufacturing Hong Kong
Consortium (HKPC) and Materials

Division, HKPC
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Company Name (English) (Chinese) Discipline Company Representative Title (EN) Contact Website Address
Snaptee Limited Fashion SME Jeffrey snaptee.co Room 1, 7/F, Premier Centre, 20 Cheung Shun
Street, Lai Chi Kok, Kowloon, Hong Kong
Star Industrial Company ENEBEERAT Plastic Products Big Jessica Leung, EY Business +852 3798 8780 www.starreda.com 25 Tai Yau St., San Po Kong, Hong Kong
Limited (Red A) (4IA) (interview done) Development
Director
Starlite Visual Bytiaayspe Paper Products Big Alex Lee Assistant General www.hkstarlite.com 3/F, Perfect Industrial Building, 31 Tai Yau Street,
Communication Limited* BRAT Manager San Po Kong, Hong Kong
Sweda Limited EEiEEl Houseware - SME Mimie Wong General Manager +852 22607128  www.sweda.com.hk/sweda2013/en/home.php Flat B, 4/F Cheung Lung Industrial Building, 10
_ Kitchenware . .
SRAT (Air Frosher. Cheung Yee Street, Lai Chi kok, Kowloon, Hong
Manufacturer) Kong
Takon Product Development  {&&g# 2595 Paper Products SME Joe Wong Creative Director  +852 3124 2707  www.takon.hk Unit 2, 14/F,
Limited / POSTalk BIEAT www.postalk.com.hk Wing Hang Industrial Building,
13-29 Kwai Hei Street,
Kwai Chung, Hong Kong
Team Green / Jigzle* SME Ball Cheung Design Manager  +852 3403 1111  www.greentanet.com 3/F, Perfect Industrial Building, 31 Tai Yau Street,
San Po Kong, Hong Kong
Techtronic Industries ElfN=ES Metal Products Big Leon Yoong Vice President +852 2402 6329  www.ttigroup.com/en/home 29/F, Tower 2,
Company Limited (TTI) BRAS TTI) &Pgl‘gcetrr;rgils Techtronic Kowloon Commerce Centre,
Equipment Design” 51 Kwai Cheong Road, Kwai Chung,
New Territories, Hong Kong
Ten Stationery Limited Lifestyle SME Paul Lam Director www.ten-stationery.com
Products / Metal
Products (writing
instrument;
manufacturer)
The Darts Factory REZT R Metal Products - SME Jennifer Tsui CEO +852 2180 7047  www.thedartsfactory.com Room BA16, 26/F,
Darts Two Harbour Square,
180 Wai Yip Street,
Kwun Tong, Hong Kong
TML (To Make Locally) TML Apparel Ltd. Fashion & Big Alan Cheung Founder & +852 2743 1228  www.tml-hk.com/landing.htm 30/F, Grandion Plaza,
Apparel Limited (member of  (RREEKS) Apparel Marketing 932 Sheung Sha Wan Road,
Grandion Group) Director Lai Chi Kok, Hong Kong
unspun, inc. Fashion & SME Walden Lam www.denimunspun.com
Apparel - Jeans
VElove Limited Fashion & SME Catherine Leung Founder www.velovehk.com Workshop 301, The Galaxy,
Apparel - 313 Castle Peak Road,
Environmental .
Products / Kwai Chung, Hong Kong

Accessories
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Company Name (English) (Chinese) Discipline Company Representative Title (EN) Contact Website Address

Vocational Training Council Bi¥s4e)s - TT  Vocational Vocational  Dr. Eric Liu Executive +852 2836 1003 www.vtc.edu.hk/html/en/about/press_1409.html VTC Tower, 27 Wood Road,

- Professional Diploma 4.0] BEUEERR Training Ceﬁfr:'(ﬁc) Director, VTC Wan Chai, Hong Kong

Programme in Industry 4.0

Wonderlaine Studio Limited KA THE=R Desigr; - SME Elaine Chow Designer www.facebook.com/wbyelainechow/
Consultancy

Xoopar Limited HBIBRE CE Plastic Products SME Pierre Yu Director +86 755 8366 www.xoopar.com Room 1601-02, Jinwei Building,

) BRAF {mstg:;’mdum 1082 Jiabin Road, Luohu Area,

Accessories Shenzhen, 518001

Yick Shun Electronic Toys (EEEF AR Toys - Electronic SME Terrence Hui CEO +852 2897 7393 www.yickshun.com.hk Room G, 16/F, MG Tower,

Manufactory Limited BAERAT 133 Hoi Bun Road, Kwun Tong,

Kowloon, Hong Kong
Zing HK* Toys Big Will Ng Senior Designer
ZOTAC International Houseware Big Royce Yu Senior Product +852 2687 7709  www.zotac.com/hk/
. - Computer :

Limited* Hardware (Mini Designer
PCs & Gaming
Graphics Cards)
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