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Abstract: Sustainable design takesinto account of environmental, economic and social impacts enacted throughout the
product lifecycle. By providing a systematic analysis and comparing sustainable design, green design and ecodesign, thor-
ough researches about representing forms and meanings of sustainable lifestyle were offered. Based on these, a series of
strategies of sustainablelifestyle-oriented creative product design were outlined, such as service system focus, local environ-
ment focus, participatory focus, and behavior focus. Applying these strategies, the bamboo bike project devel oped by scien-
tigsand engineers at the Earth Ingtitute at Columbia University was thoroughly analyzed.
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economic practices. Thefidd of design (and all of its subsid-
iary professions: architecture, industrial design, interaction
design, engineering, €tc.), has becomeamajor focal point for
sustainability, yet 20 years ago there was no real concept of

1 Introduction

The crisis of sustainability, the fit between humanity
and its habitat, is manifest in varying ways and degrees ev-

erywhere on earth (David W. Orr, 1992). Many individuas,
companies, and organizations now recognize the crisis de-
scribed by Orr and others, and are searching for solutionsto
the myriad of problems caused by today” s industrial and
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it and very little research into the subject of environmentally
conscious design. This changing of design concept is not
surprising since poorly designed industrial systems, products,
and buildings can more and more greatly contribute to envi-
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ronmental and social degradation. Although the concept of
environmentally conscious design is relatively young, its
importance is gaining recognition throughout industry and
academia. Environmental concernsarebeing addressed in a
number of organizations and, with the introduction of
legidation. “green”, “environmentally friendly”, “eco-”
and “sustainable’ have become catchphrasesin amost
every design discipline.

However, it is becoming clear that current views of
“design for the environment” cannot fully solvethe crisis of
sustainability because they focus only on a product’ s
physical attributes: material construction, energy use,
manufacture, transportation, and disposal. The shortcoming
of this perspective is that even if a company could design
and manufacturea product that usesonly clean energy, gives
off no carbon dioxides, and could berecycled at the end of its
useful life, it would till not be truly sustainable unless every
person who uses it does so in a responsible manner and
returns it for recycling at the end of its life. The idea of a
“sustainable product” is misguided because the impact that
any product has on the social and ecological environment
depends as much on its use as on the technology it deploys.
Chopsticks, for example, can easily be made from recyclable
renewable bamboo, but it will still have a negative environ-
mental impact if used disposable. The crisis of sustainability
has emerged as an extremely complex sociological dilemma,
where the lifestyle that we have adopted is rapidly eroding
our ability to survive. It is obvious, then, that to play a pro-
found role in making sustainability a reality, one must per-
suade the general public to adopt sustainable lifestyle. The
role of the designer in developing a sustainable society is not
simply to create “sustainable products’, but rather to envi-
sion products, processes, and services that encourage wide-
spread sustainable lifestyle. This goal of industrial design
can be accomplished through the strategies to help guide
design decisions.

2 SudgainableDesgn and Sustainable Life-style

2.1 Sugtainabledesign

Sustainabl e product design is onepart of a global move-
ment towards sustai nabl e development, which is driven by
the realization that society cannot continue current modes of
production and consumption without serious ecol ogical
damage. One commonly quoted definition of sustainable

development is  “development which meets the needs of a
current generation without compromising the ability of afu-
ture generation to meet their needs’ . According to Simon,
sustainable products “must generate capital for future gen-
erationsto offset its use of non-renewableresources . A com-
parison of these can be made with the definition of sustain-
able product devel oppment, given by The Centre for Sustain-
ableDesign at Surrey Institute of Art & Design: “Sustainable
product design isadesign management practice which aims
to balancethe ‘triple bottom line’: environmental, social
and economic needs.”

Sustainable design takes into account environmental,
economic and socia impacts enacted throughout the product
lifecyd e (Bhamra and Lofthouse, 2007), requiresthe balanc-
ing of economic, environmental, ethical and social issuesin
product design and development. Sustai nable product de-
sign requires creativity, innovation and the participation of
many different actors such as policy makers, business
strategists, managers, designers, engineers, marketing man-
agers and consumers.

2.2 Green, eco- and sugtainabledesign

A suitable definition for environmentally conscious de-
sign isonethat has been applied to eco-design: design which
addresses all environmental impacts of a product, without
unduly compromising other criterialike function, quality, cost
and appearance (ECO, group,1994). And “sustainable
design” always are used to refer to a broader, long-term vi-
sion of ecodesign, it means “analyzing and changing the
‘systems’ in which we make, use, and dispose of product”,
as opposed to more limited, short-term DfE (Design for the
Environment). The ECO, group makesa similar digtinction
between “green design, project-based, singleissueand rela-
tively short-term; and sustainable design, which is system-
based, long-term” ethical design. Emma Dewberry and Phillip
Goggin have also explored the distinctions between
ecodesign and sustainable design, arguing that, whereas
ecodesign can be applied to all products and used as a suit-
able guide for designing at product level. The concept of
sustai nable design, however, is much more complex and
moves the interface of design outwards toward social
conditions, development, and ethics
2.3 Sudtainablelifestyle

Economic and environmental concernsaregenerally well
defined and understood, the social sphere of sustainable
design isless so and as such warrants further explanation. In
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its broadest termsit can encompass personal responsibility,
quality of life, health, well-being and happiness, democratic
participation and cooperative behavior. It iswidely agreed
that consumer s lifestyles can influence product design and
that they are now beginning to request “sustainable”
products, yet it is apparent that thereislittle understanding of
sustainahility. Designers shape the development of products
and services which directly impact upon people’slifestyles.
The application of sustainable design strategies can greatly
reduce environmental impacts which occur during use,
however, are often determined by consumer’ s behavior and
lifestyles. For example, In support of achangein attitudeand
lifestyles, the UK government launched its “Going for
Green” project to stimulate ideas to change people’ s
lifestyles and identify obstacles to progressin achieving sus-
tai nabl e devel opment.

3 Strategies

When applied to design, sustainability not only intro-
duces the ideas of ethical and social responsibility, but also
the strategies and processes of creative product innovation.
Sugtainablelifestyl e-oriented product innovation aimsto pro-
vide customer, society and business values whilst signifi-
cantly decreasing environmental impacts. And the strategies
in practice always involve service system focus, local envi-
ronment focus, participatory focus, and behavior focus.

3.1 Servicesystem focus

In its broadest definition, design isthe art of shaping
society through new products, organizational structures,
processes, services, and methods of communication and
interaction. Correspondingly, the overall goals of design are
the overdl goals of society. Thegoal of sustainabledesigniis
to create service system for peopleliving meaningful, peaceful,
andfulfilling livesin beautiful harmony with the natural world,
s0 that the designed products should be compatible with a
set of values, attitudes, and characteristics that designers
wish to promote, and the goals are to promote sustainable
lifestyles, format asustainable society. This suggests changes
in design and therole of design, induding an inevitable move
from aproduct to a service system, from hardwareto software,
from ownership to service, and will involve concepts such as
dematerialization and a general shift from physiological to
psychological needs.

3.2 Local environment focus

Sustainable lifestyle involves different practices and
values for different people depending on their local
environment, culture and resource, so that attempting to de-
termine a universal product service system for all peopleis
inconceivable. A successful sustainable design requires a
set of values, traits, or characteristics that encourage sus-
tainable living in local situation. And the people’ s sustain-
able lifestyle will be achieved when every individual pos-
sesses afundamental set of local skillsand uselocal resource
to develop sustainable solutions to local problems. These
arethe characteristicsthat enable peopleto live in harmony
with their local surroundings.
3.3 Participatory focus

Participatory design means “‘strong democratic’ so-
[utions when the peoples make decision about their needs
and development in design. This suggests that the job of
the designer isto provide choices for people. These choices
should be real and meaningful, allowing people to partici-
pate more fully in their own life decisions, and enabling
them to communicate with designersin finding solutionsto
their own problems, even — whether they want to or not
—to become their own designers. People act as their own
designers when they are able to recognize needs in their
lives or their communities, and devel op solutions to meet
those needs.
3.4 Behavior focus

In sustainable design, one of the challenging roles of
the designer isto change the behavior of consumersfor the
benefit of usall. Thischange can bevery minor  sdlection
areduction in energy usage and
waste generated etc., which can make the product more

of one material, or major

sustainable. Sustainable design, therefore, hasa major re-
guirement to understand consumer actions in their many
modes of operation. To understand how designers can en-
courage sugtainabl e behavior, onemust first closaly examine
the extent to which designed products and new technol ogies
affect society and individuals.

4 CaseStudy

This case is a Bamboo Bike Project by scientists and
engineers at the Earth Ingtitute at Columbia University, and
aims to examine thefeasbility of implementing cargo bikes
made of bamboo as a sustainable form of transportation in
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Africa. Theultimate goals of the project are:

1) Tobuild abetter bikefor poor Africansin rural aress.

2) Tostimulate a bicycle building industry in Africato
satisfy local needs.

They have determined that it is possible to source the
material and supplies necessary to build a bamboo cargo
bicyclein Africa, and train thelocal peopleto build the bikes.
Thenext stepsare:

3) To setup systematic bamboo cargo bike building
training.

4) To setup a supply chain of necessary parts and
supplies.

5)To scale the effort so that it makes an impact.

a) Structure of Bamboo Bike

b) Service Scenario of Carrying Cargo

¢) Service Scenario on Muddy Road
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d ) Service Scenario on Rugged Road
Fig.1 Bamboo bike and its service scenariosin
different environment

5 Concluson

Thetransition from “green” to “eco-” to “sustai-
nable” in the design field represents a steady broadening of
scope in theory and practice, and to a certain extent, an in-
creasingly critical perspective on sustainability and design.
To some extent, sustainable creative design strategies rely
upon the sustainabl elifestyle and consumption patterns. From
the macro perspective, the redity of inequality between de-
veloped and devel oping nations, the fact that 20 percent of
theword’ s population consumes 80 percent of theword’ s
resources, result in the limitati ons of sustainable design devel-
oping and global moving toward sustainability in today” s
international development context.
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