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Tive decades in, technical advances

and 3 primary enablers drive the
JHovement

By Samuel K. Forrmby
and Richard E. Crandall

The term “mass customiza-
tion” was first used by Stan
Davis in his book Fuinre Per-
fet and then described in
great detail by Joseph Pine
in his book Mass Customiza-
tion. Since then, hundreds of articles
have been written about the subject, but
there have been significant changes in
the concepr and advances well beyond
what was envisioned in the eatly 1990s,
While scholarty research tends to Iead
trade publications in number, Figure 1
shows this is still a “hot topic” for both
trade and academic andiences.

The world had.one view of mass cus-
tomization 20 years ago, but organiza-
tions have made great strides in moving
customer involvement and control deep
into all aspects of the supply chain from
designing, sourcing, making, delivering,
selling and returning. Customer choices

have risen, along with inereating supply
chain management challenges.

In some areas, offering choices has be-
come complex and has had negative of-
feers on markets and customers. In other
areas, explosions in new technologies,
personalization and automated produc-
tion and delivery systems have increased
the complexity of supply chains, making
mass customization more demanding.
Let’s look at the topic of mass custom-
ization as it was originally conceived,
how it has evolved and the [ikely areas of
continued growth in: the future,

A supply chain

manager’s nighimare

Mass custornization has many faces and
evokes many different emotions.

. To the consumer, it can be a candy
store, with an indescribable variety of
goodies, or a haunted house with a be-
wildering maze of complex hallways
and fearful choices. To the retatler, it can
be a chance to dazzle customers with a
never-ending assortment of goods and
services or a hopeless struggle with an
overwhelming number of SKUs, inven-
tory mismatches and high forecasting
uncertainties. To the mannfacturer or
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service provider, it can be a chance to
display process flexibiliies that will as-
sure distinctive competencies or a night-
mare of setups, changeovers, schedule
pressures and small lots that result in un-
explainable and unacceptable cost vari-
ances and uncertain lead-times.

Two decades ago, companies were
developing techniques for identifying
smaller and smaller matket segments
with their unique preferences in styles,
tastes, sizes, packaging and functional
Tradiional manufacturing
plants and supply chains were built pri-
marily for cost efficiency and mass pro-
duction, not for process flexibility and
the agility to produce greater varieties of
products in smallex lot sizes. The smaller
lot sizes, more frequent shipments and
accelerated pace of new product intro-
ductions resulted in increased supply
chain complexity.

features.

SKU proliferation was accomparded
by high-pressure market forces to cut
lead-times to market for new products
and replenishment times for goods sold,
all while reducing costs and managing
ever-shortening product life cycles. [n-
creasing granularity in the markets also
required more detziled unit product
forecasts with higher levels of uncertain-
ty in supply and demand. Stock-outs and
excess inventories abounded.

However, in spite of the supply chain.
challenges, customer choice proved to
be of substantial corporate value and of-
tent Jed to measurable increases in sales
revenue and profits.

Back in 1997, James H. Gilmore and
B. Joseph Pine I in their Harvard Busi-
ness Review article “The Four Faces of
Mass Customization” identified four
successful approaches to customization
prevalent at chat time: collaborative,
adaptive, cosmetic and transparent.

Collaborative customizers sought di-
rect customer input to help them design
and produce new products and product
lines that met that market segment’s
particular desires. Adaptive customizers
sought to create standard products that
could be adapted or configured to meet

A mass of research

The number of articles, scholarly and otherwise, focusing on mass customizalion has

exploded since the 1990s, .
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different  costomers’ needs. Cosmetic
customizers offered standard products
but in different configurations, such as
different sizes, shapes and color of pack-
aging. Lastly, transparent customizers
analyzed their customers’ behaviors and
needs and sold them eustomized prod-
ucts without letting the customers know
their products had been customized.

The lure of mass customization is
undeniable, but the dilemma always
has been how to satisfy these seemingly
contradictory objectives — customiza-
tion versus stanclardization and ready in-
VeILory wersus just-in-time creation and
delivery to customers. Early definitions
stressed the need to make Jarge volumes
of customized products at or dear the
cost of mass produced products and with
relatively short response times. The key
objectives were lower cost and reduced
tlme.

What has changed?

If companies have been successful in
implementing mass customization and
it appeals to customers, why hast’t mass
custornization replaced mass produc-
tion as the predominant approach to all
manufacturing?

In recent years, research snggests
several reservations about the universal

appeal of mass customization. Many
operations professionals say “it would
be nice,” but the ability to design and
build mass customized products is sdll
elusive. Marketing professionals remain
attracted to the concepts of one-to-one
marketing and customer relationship
managerment, but recent findings chal-
lenge the assumed universal appeal of
mass customized products. And overall,
management is finding that mass cus-
totnization is just not a viable altemative
to mass production due to its inability w0
achieve mass market levels of efficiancy.

While there are numerous examples
of the successful use of mass customiza-
tion, it appears that it has not vet ade-
quately confronted the need to make a
customnized product at lowr cost and wich
a short response time, Customers want
customized products, but a recent study
of online shoppers found that price and
waiting time are still the most impor-
tant criteria in purchase decisions. One
of the ongoing attempts at mass custom-
ization has been increasing the mimber
or variety of product choices.

The etfecis
of produet proliferation

Many early successes in mass custom-
ization resulted from methods such as
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early customer input, modular designs,
postponement in manufacturing and
assembly, and customer involvement in
the final cheice or configuration. -

For example, in 1988 Whirlpool
patented the first dishwasher with in-
terchangeable front panels of differ-
ent colors that customers could change
themselves.
launched and subsequendy mastered
postponement and customer invalve-
ment in final computer assembly and
software configuration. Many compa-
nies have used adaptive customization
to redesign manufacturing processes
to postpone final mixing of product
ingredients, packaging and labeling to
maximize responsiveness to market and
retailer choice.

Most consamer product manufactur-
ers have even become agile in meeting
different retail packaging specifications,
For example, Wal-Mart and Walgreens
often specify very different packaging,
sizes and quanticies per package for the
same products in their respective stores.
This is a form of cosmetic customization
aimed at better fitting perceived market
desires in those retail settings.

All of these praduction. changes have
encouraged and conditioned retailers
and consumers to expect choice, in-
volvement and responsiveness to prefer-
ences. On a recent visit to a local grocery
store of average size, we observed more
than 40 choices of salad dressing, more
than 230 choices of toothpaste and more
than 200 choices of barbeque sauces.
Granted, there were not 400 different
flavors. Mamy of the choices were dif-
ferent sizes, shapes, packaging or minot
ingredient variations such as fat, sugar or
sodium content.

However, they were all different
SKUs, Two decades ago, most house-
holds would stock only one-or two salad
dressings in. the refrigerator and have
one or two tubes of toothpasie shared
by family members. Now most families
“have at least as many salad dressings at
homme 23 their favorite restaurant, and
each family member has his or her own

In 1996, Dellcom was '

personal tube of tootbpaste."l-_[ow many
choices are enought How many differ-
ent products are consnmers willing to
purchase and stock for themselves? Have
we reached the tipping point when sup-
ply chains and consumers say we have
too many choices and we need to return
to a slmpler life?

"In many of these product areas,
choices and inventory levels most likely
will be more custemized to local mar-
ket tastes. A great current example of
this type of collaborative customiring is
Lay’s “Do us a flavor” campaign to iden-
tify new flavors for potate chips. The
first campaign was so successful that the
company Is running it again. Any con-
surmer ean create new flavors and design
their own packages. The public is invit-
¢d to vote on submissions. They can see
what is most popular in different states,
what preferences their Facebook friends
have voted on, and even what’s mend-
ing based on the Google-powered daily
Flavorcast.

We lost count of the more than 3,000
possible new flavors posted earlier this
yéar on wiw.dousaflavoer.com.

Choice saturation 15 occwrring in
some areas, and there is evidence that
expansions of some product offerings
have produced negative effects. Barry
Schwartz, in his 2004 book The Paradox
of Choice and other studies, noted that
the more retirement investrment options
a compuarry offers 1ws employees, the few-

" er emplovees subscribe. Because of the

perceived complexicy of the choice and
fear of making a bad decision, employ-
ees make no cheice at all. Consequently,

companies lose sales, and the employees -

often forfeit the matching contributions
of their emplovers.

In the medical field, more and more
patients are given choices of treatments
and told that they need to make the
decision. Ot of fear and lack of un-~
derstanding there are often detrimental
health delays because of failure to choose
a plan. When choices are complex and
the pros and cons of each path can't be
understood clearly, consumers and busi-

nesses sometimes postpone or elect not
to make purchase decisions, even if there
are negative effects.

Mass p&rsunalizatiun -

where are we headed?

Kevin O’Marah of SCM World noted
in early 2005 that customer preferences
may be changing.

He reports the results of a survey of
supply chain and operations sxecutives
who were asked to offer perspectives
on the future of manufacturing. He
describes the key takeaway as “manu-
facturing is entering a new phase of
customization-oriented production that
is less concerned with productivity and
efficiency and more focused on agility
and regponsiveness.”

"This suggests taking the concept of
mass customization even - further, to
mass personalization where every in-
dividual can choose the type and level
of customization desired. While mass
customization shifted the emphasis from
mass markets to niche markets, mass
personalization goes even further — to
matkets of one This shifis the focus
from how a manufacturer cat customize
to a focus on making what the customer
wants. It also raises the question of how
to find our what the customer wants.
Over the last four vears, researchers have
increasingly emphasized the need for
companies to adopt 4 customet-centtic
perspective in their mass customization
programs.

Developments such as .e-commerce,
mobility, social media and omnichan-
nel retailing have contributed to a big
increase in the number of SKUs, variety

of fulfillment modes and range of op-

tions expected by the modern shopper.

These comments from manufacturers
lead us to the question of where we are
headed. What are the factors that are
helping or constralning manufacturing
in its pursuit of mass customization? At
least two trends appear relevant: New
and disruptive precess technologies,
and new and disruptive management
programs.
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New and disruptive process tech-
nologies: The computer and all of its
related technologies, such as the [nter-
net, mebile devices and social media,
have revolutionized the business envi-
ronment. Companies are challenged to
keep pace or fail.

Initially, organizations thought of this
technology as 2 means of just reducing
costs. However, managers are now find-
ing that the development of these new
technologies can be directed toward
customization.

O'Mazah  recently reported how
companies considered the following
technologies as disruptive and important
for their companies: Big data analytics,
digital supply chain, Internet of things,
cloud computing, advacced robotics and
3-D printing. O'Marah concluded that
“fast increasing rates of westtment in
advanced robotics, additive mamfactar-
ing and advanced digital simulation of
manuficturing processes ail lend them-
selves to shorter production runs and
more unit-level customization” The
movement toward increased autornation
may also be a means of increasing the
ability to mass customize,

New and disruptive manage=-
ment programs: During the lifetime
of mass customization, other manage-
ment programs have been more dirsctly
concetned with reducing costs ({lean
production} or more directly satisfying
the customer’s demand for fast response
{omnichannel retailirig).

In the Journal of Intelligent Manufactur-
ing m 2012, Brandon Stump and Faz-
leena Badurdeen explored the potential
of using lean manufacturing with mass
customization and found the two ap-
proaches were somewhat compatible,
especially when the customizing oc-
_ curred late in the manufacturing eyele,
or what they called low-level mass cus-
tomization. As the degree of customiza-
tion increases and customer involvernent
occurs earlier in the design and fabrica-
tion stages, the direct application of lean
principles to maintain flow and low lev-
els of inventory becomes more difficult.

Omnichannel retailers have been
concerned primarily with providing
the customer with 2 convenient way of
shopping and evenmally buying a prod-
uct, then receiving that product in the
fastest way possible. Omnichannel re-
tailing itself is a form of mass customiza~
tion in that the customer can specify the
method of delivery. As retailers move to
online selling, it creates a greater oppor-
tunity for mass customdization, which is
not possible in a make-to-stock envi-
ronIment.

Three emerging

primary enablers

We are already seeing great advances in
mass customization and even mass per-
sonalization, and there are three major
enablers, '

The first enabler is the ability to link,
through technology, a wast collection
of input and customer involvement di-
rectly nio the production process so
that custorners are designing, producing
and making distribution decisions for
personalized products. An example is
Shutterfly, where the customer intetface
allows customers to design personalized
products, signal production and choose
distribution or delivery methads,

The second major enabler is mass
standardization of production processes
that facilitaie mass customization and
persenalization by the customer. The
example of Lay’s ability to gather per-
sonalized input from individual custom-
ers on a global scale to design products

.and packaging and gather marketing

indghts from thousands of others and
then use standardized mass production
systemns to deliver products to micro-
markets are all the results of the first two
enablers.

Alibaba and Amazon are the biggest
examples of using a standardized retail
platform, scalable to almost any size,
which facilitates intercomnectivity of
essentially all sellers and all buyers on
the Internet. The availabilivy of product
and service reviews on these and many
other websites provides consumers, sell-

ers and manufacturers with increasingly
valuable information to support design,
supply chain and purchase decisions.
Internet site-to-store and store-to-store
sharing of inventory informaton has
greatly expanded the ability of many re~
tail chains to meet customers’ personal-
ized choices rapidly. )

The third enabler is the ability to cre-
ate lot sizes of one or single-flow pro-
cesses local to the customer and simple
enough for the customer to operate in a
personalized way.

One example that offers high variety
is the Coca-Cola “freestyle” soda ma-
chine, which allows customsrs 0. make
any of more than 100 different soft
drinks, even mixing them to suit their
individnal tastes. Many retailers, both
Web and store based, now use websites,
apps, kiosks and swore clerk inputs to
involve customers in design and pro-
duction of personalized products, such
as cards, picture books, memorabilia,
clothing, cakes and gifts.

The rapid advance of affordable 3-13
printers in consumet markets may be a
signal that we are on the verge of even
greater changes in personalized con-
sumer. involvement in design and pro-
duction of goods.

Current developments

in customization

Probably the ultimate example of stan-
dardization that Ieads to mass custom-
ization and persomalization is Apple’s
i~device technology and Google's An-
droid technology. These platforms and
operating systems are standard, but they
enable global interconnectivity of busi-
nesses and individuals and mass custom-
izatlon or personalization through the
creation of personalized applications
that can be developed and marketed by
almost anyone, including middle~school
students.

At Apple’s 2014 World Wide De-
veloper’s Conference, the company
announced that the 10S app store had
reached 1.2 million apps, a 33 percent
growth in one year. Google is estimared
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to have roughly the same number of
Android apps available. These standard,
mass produced 108 and Android devices
can be configured to personal needs so
simply that elementary school-age chil-
dren ean choose, download and install
apps.

More ggnificant, though, are the dis-
ruptive changes emerging in many areas
of life and business, inchuding the re-
placement of products and services with
a variety of mobile devices. In banking,
we have gone from having to walk in, to
drive through, to in-bank ATMs, then
stand-alone ATM kiosks, Internet bank-
ing, mobile banking to full-featured app
banking, These devices are becoming
our mobile 24/7 banks.

Retail businesses are replacing cash
registers with mobile devices that can
record and process tansactions and even
read credit and debit cards. D John
Bennett, editor-in-chief of Internet
medicine.com, reported that the health-
care profession uses mobile devices for
records management and processing and
even diagnostic testing, such as ear and
eye exams, microscopes, ECG/EKG
machines, glucometers, dermatoscopes,
ultrasound testing and blood pressure
testing. Sotne devices even-help identify
micro-organisms in petri dish processes.

In education, they are replacing text-
books and mtroducing self~paced tutor-
ing, testing and hands-on simulation
learning. Innovators also are developing
online classrooms and learning plat-

forms for a growing body of freeware

and subject education on practically any
topic you can name. With advances in
photographic and video technologies,

these devices are rapidly emabling in-

dividuals to create products previously
only possible by professionals over long
production cycles.

From banking, the medical field, re-
tailing, education, entertainment and
manufacturing,  standardization  and
mass production techniques are being
adapted to facilitate mass custornization

and personalization.

Future opporiunities

look brigni

A lot has been happening in the business
world over the past two decades. This
has been bath bad and good for the mass
customization movement.

On the negaiive side, the primary ob-
Jjective for most businesses has been wo
reduce costs and response times. Accord-
ingly, they have developed technologies
and designed management programs
to accomplish those objectives, On the
good side, while mass customization
may not have been the pimary focus,
some of the changes have incressed the
capability of businesses to begin more
aggressive implementation of mass cus-
tomization. '

Perhaps the mass customization
movernent is nearing the apping poimt
and will become a key area of emphasis
in the next decade. As stated at the be-

ginning of this article, we see explosive
growth in new technologies; personal-
izatien and automated producton and
delivery. There are very few products
and services not aftected by the changes
currently being experienced, This is not
the mass customization of the past. The

" challenges to the mass personalization of

the future are great, but the opportuni-
ties are even greater.
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