SUSTAINABLE MANUFACTURING

HOW TO AVOID ENERGY WASTE IN CONSUMER GOODS PRODUCTION

Prof.Claudio R. Boér, Ph.D.

The society of man has evolved from agricultural to industrial centred and, presently, is living
through a digital era. But even in this digital-communication centred world, products still need to
be produced, to be manufactured. Indeed the service sector, without manufacturing, could not
exist. Manufacturing evolution is articulated in various paradigms. A key trend of the latest years
is certainly “mass customization”, a market paradigm where the consumer is placed once again at
the core of the business (as it happened for craft production).

Manufacturing has evolved through time in relation to product variety and volumes.
Manufacturing started with an artisan making a single product for a single customer, and, as such,
was recognized as craft production. Manufacturing continued to evolve in the late 1800s during
the Industrial Revolution, pioneering mass production at the beginning of the twentieth century.

Later the market demanded more and more variety, forcing manufacturing to move towards the
paradigm of mass customization: as pointed out by many scholars, Mass-Customization can be
defined as the capability to produce personalized goods, with near mass production costs and
efficiency. It is recognized that the current and future manufacturing challenges are returning to
those of the original craft production age, with the added advantages and complexities of today’s
advanced manufacturing systems and technologies. Therefore, one view of mass customization
could be as having the ideals of craft production expressed through modern industrial technology.

Additionally, lately manufacturing is growing beyond the economic context into a social and
ecological phenomenon, motivating companies to move towards sustainable manufacturing.

Manufacturing is therefore now confronted with many new “business goals” that are not only
related to pure profit but also to the life and aspirations for future generations.

To adapt to global competitive pressures, modern industries must then develop methods and
enabling technologies towards a personalized, customer oriented and sustainable manufacturing.
This statement is well understood by many companies, shared by policy maker around the world.
Manufacturers are demanded to merge the need to be reactive towards customer needs and wishes
(customized products), with the requisite to be proactive towards ecological and social impact
(sustainable products).

This vision points out two key concepts whose impact on manufacturing is complex and
interdepended: Customization and Sustainability.

This is certainly true for any product but in particular for shoe production, as footwear
manufacturing is increasingly confronted with a progressive reduction in the size of production
batches. Since a noticeable demand for such products is becoming evident among shoe consumers,
footwear companies will soon have to confront the technical challenges required to change the
paradigm of Mass Production to Mass Customization.

This short presentation is meant to provide the basic concepts to comprehend Mass-
Customization. Then we will analyse the two concepts of mass customization and sustainability
side by side, to lay a meaningful context for their actual confrontation.

Finally it will be shown how Mass Customization AND Sustainability are a way to avoid energy
waste in consumer goods production. It will be also shown how the Circular Economy concept is
not enough to avoid energy waste in Mass Production.



Fig. 1.1 Evolution of
manufacturing

@ Springer

Claudio R. 8ok - Paoko Pedrazzol
Andrea Bettons - Marzo Socies

Mass Customization
and Sustainability

2013, 1X, 194 p. 23 illus.

Q Printed book

Hardcover
> 99,99 €| £90.00 | $129.00
> *106,99 € (D) | 109,99 € (A) | CHF 133.50

@ eBook

For individual purchases buy at a
lower price on springer.com.

A free preview is available.

Also available from libraries
offering Springer’s eBook
Collection.

» springer.com/ebooks

&Yy mycopy

Printed eBook exclusively
available to patrons whose
library offers Springer’s eBook
Collection.***

> €]$24.95

» springer.com/mycopy

1955

T
Product volumes

Demand

Fluctuating

Product variety;

mm«m«n>

<mn. ow cost products Society needs

springer.com

C.R. Boér, ICIMSI-SUPSI, Manno, Switzerland; P. Pedrazzoli, ICIMSI-SUPSI, Manno,
Switzerland; A. Bettoni, ICIMSI-SUPSI, Manno, Switzerland; M. Sorlini, ICIMSI-SUPSI,
Manno, Switzerland

Mass Customization and Sustainability

An fi k and industrial implementation

» Addresses the two concepts of mass customization and
sustainability, to lay a meaningful context towards the definition of a
framework for identifying the reciprocal link, with emphasis on mass
customization as a potential catalyst for sustainability

» Describes a method to asses mass customization’s contribution to
sustainability through the development of an assessment model
composed by a set of indicators including social, economic, and
environmental

» Provides an accurate set of practical examples and industrial
cases enabling them to easily transfer Mass Customization and
Sustainability theoretical concepts into actions to be enforced into
their everyday business for gaining competitiveness

To adapt to global competitive pressures, manufacturers must develop methods and
enabling technologies towards a personalized, customer oriented and sustainable
manufacturing. Mass Customization and Sustainability defines the two concepts of mass
customization and sustainability and introduces a framework to establish a link between
the two concepts to answer the questions: Are these two aspects empowering one
another? Or are they hindering one another?

These questions investigate mass customization as one of the main driving forces to
achieve effective sustainability. A methodology to assess the contribution of mass
customization to sustainability is developed, providing an assessment model composed
by a set of indicators covering the three aspects of sustainability: social, economical and
environmental. This is supported and further explained using ideas and new concepts
compiled from recent European research.

Researchers, scientists, managers and industry professionals alike can follow a set

of practical examples and industrial cases, enabling them to easily transfer Mass
Customization and Sustainability theoretical concepts into actions to be enforced

into their everyday business for gaining competitiveness. Mass Customization and
Sustainability also introduces useful concepts for government officials responsible for
establishing sustainable policies and regulations, offering methods to compare the results
of implementation of such policies.



