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INTRODUCTION

The course entitled ‘Product Design for Sustainability’ was opened in the
Department of Industrial Design at the Middle East Technical University
for graduate level students in the spring semester of 2011. Throughout the
course, the nature of sustainability is examined so as to allow students to
develop an understanding of its applicability to the area of product design
and development. A useful base knowledge of the subject is established
through an initial literature review of selected papers related to product
design for sustainability and design critique of mass-produced products,
and the application of that critique to design explorations for lighting
products.

The course offers a unique perspective by examining the nature of objects
and their relationship to sustainability within a design-centred approach.
An important component of the course is the conceptual notions of
sustainable products, for which the students prepare their design concepts
for class presentation. They present a summary of the ‘sustainable design
considerations’ that they deem significant from the literature review, such
as localisation; increased product lifespans; and engaging, enabling and
evolving design in relation to product value, longevity and meaning. The
students re-contextualise objects with a consideration of the ramifications
of the design concepts through sketches, mock-ups and working models,
and present their reflections on, and insights into, the design process. A
potential product category for the design explorations and critiques of the
students is lighting. The students present an assessment of their proposed
designs based on product design for sustainability, including their key
conclusions and findings. This paper presents the design outcomes and
insights into development that have resulted from offering this graduate
course.
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1. The main structure of the graduate course
is based on the interdisciplinary graduate
course offered by Professor Stuart Walker
in the Faculty of Environmental Design at
the University of Calgary in Canada from
2004 to 2006 entitled “Sustainable Product
Design”. The author developed the course
“Product Design for Sustainability” through a
design-based approach and a comprehensive
literature review of the topics emerged
through the doctoral studies (Dogan, 2007).
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PRODUCT DESIGN FOR SUSTAINABILITY COURSE

The ‘Product Design for Sustainability’ (1) course aims to provide insights
into product design, sustainability and contemporary issues by addressing
three strands of sustainability, being: ecological, ethical and economic. It
includes a review of various systems thinking processes and design-based
approaches as they relate to sustainability and product design (see Table 1).
The graduate level course aims to: give the students a better understanding
of both systems thinking and design-based approaches (e.g. The Natural
Step, Integrated Scales of Design and Production, etc.); provide a medium
for critical discussion and creative reflection on these approaches; and
develop and assess current design considerations for sustainability (e.g.
increased product lifespans, localisation, effective use of resources, product
maintenance, repair and upgrade, etc.).

Session 1 Introduction

The first session offers an introduction to the course ‘Product Design for
Sustainability’, and includes a general overview of topics, readings, timelines and
course assignments. A lecture is given introducing the ecological principles.

Session 2 Sustainability and Design (systems thinking-based approaches)

The second session presents an overview of systems thinking approaches related
to sustainability and design within historical and contemporary contexts, and
explains the three strands of sustainability: ecological, ethical and economic. The
principles of Ecological Footprint and Life Cycle Assessment (LCA) approaches
focus particularly on quantitative calculations of the environmental impacts of
materials and production processes (Robert et al., 2002). Design-based approaches
are also introduced in the second session, including biomimicry (i.e. design
innovation inspired and informed by nature) and Droog design (i.e. design
explorations that contest the understanding of material culture in terms of reuse
and re-contextualisation) (Ramakers, 2002; Benyus, 1997). A lecture on systems
thinking-based approaches is followed by a video presentation, namely Biomimicry
in Action by Janine Benyus (2009).

Session 3 Sustainability and Design - The Natural Step

The Natural Step (TNS) approach, the four systems conditions and a workshop
module for industrial designers are introduced in this session.

Session 4 Sustainability Scenarios — Product Service Systems (PSS) and Social
Innovation

The fourth session covers exemplary cases regarding product-service-systems,
sustainable solutions and scenarios for urban life. This session includes a video
presentation on social innovation by Ezio Manzini (2010) and a class presentation
by the students on selected papers (Manzini, 2007; Morelli, 2007).

Session 5 Behavioural Change and Eco Feedback

Selected papers on behavioural change and eco-feedback (Chapman, 2009; Lilley,
Lofthouse and Bhamra, 2005) are presented by the students.

Session 6 Sustainable and Responsible Consumption

The sixth session presents an overview of various approaches towards sustainable
consumption (e.g. voluntary simplicity, eco villages, etc.) and product design.
Presentations are made of selected papers with a particular focus on sustainable
and responsible consumption (Marchand, Walker and Cooper, 2010; Cooper, 2005),
and a presentation based on a PhD study on sustainable consumption (Marchand
2008).
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Table 1. Product Design for Sustainability —

Course Outline.

Table 2. Demonstration of the main
components and media for each session

throughout the course.
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Session 7 Integrated Scales of Design and Production — Localisation and
Sustainability

This session explains the implications of localisation for product design and
sustainability, and provides an introduction to the “Integrated Scales of Design

and Production” (ISDPS) approach facilitating design solutions for product
maintenance, repair, re-use and upgrade (Dogan, 2007). Design critique
presentations: A lecture on the ISDPS approach is followed by class presentations of
design critiques of selected mass-produced products prepared by the students.

Session 8 Research through Design - Sustainable Design Considerations

This session focuses on sustainable design considerations and product design
explorations, and their implications for design and aesthetics (Walker, Dogan and
Marchand, 2009; Walker, 2009a), and includes a video presentation by Stuart Walker
(2009b) followed by a class discussion.

Session 9 Evolving and Engaging Design for Sustainability

This session involves student presentations of selected papers (Walker, 2010a;
Walker, 2010b) discussing such sustainability concepts as evolving and engaging
designs.

Session 10 Sustainability and Design Education

The tenth session looks at design education for sustainability, drawing upon
exemplary cases from industrial design studio projects. A lecture on design
education cases is followed by a class discussion (Coskun and Dogan, 2010a; 2010b;
Dogan 2010).

Sessions 11-13 Conceptual Notions of Sustainable Products

The development of design concepts are based on the design considerations that
emerged in the previous sessions.

Sessions 14 Final presentations

The final session is devoted to the final presentation of the students” design
concepts and their design reflections on the process, and an assessment of
their design concepts that takes into account the selected sustainable design
considerations.

The course comprises fourteen weeks or sessions, and utilises a broad
range of media for teaching (e.g. seminars, video presentations, class
discussions, conceptual notions of products and class presentations), as
presented in Table 2. The course has been structured around conversation
of design and sustainability, and so active class participation is expected.
The course evaluation and sessions are based on the following media
(Table 2):

11 |12 |13 | 14

Presentations of
selected papers
Video
presentations
Lectures and
class discussions

Design critique of
a product
Conceptual
notions

Final
presentations
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The product design for sustainability course comprises the following main
assignments:

e Product design for sustainability — initial literature review

Presentations of selected papers to the class with a written summary
(sessions 4, 5, 6 and 9)

e Design critique of a mass-produced product from a product design
for sustainability perspective

Presentation to the class with a written summary (session 7)
e Conceptual notions of sustainable products (sessions 11, 12 and 13)

Final presentation and term paper (sessions 14)

PRODUCT DESIGN FOR SUSTAINABILITY -
INITIAL LITERATURE REVIEW

The objective of the literature review is to gain insights into the field

of product design for sustainability, in which students are required to
share their findings from a selection of readings provided by the course
instructor. For the class presentation, each class member is asked to

read one (or more) of the selected papers, highlighting the main points,
conclusions and examples contained in each paper and summarizing its
essential aspects as related to the topics set out in the course outline — this
takes the form of a roundtable discussion. For each paper, in addition to
the class presentation, students prepare a one-page summary sheet in a
given format for inclusion in a course bibliography. The written summary
is approximately three hundred words, and summarizes the main points of
the article, its arguments and conclusions, and includes selected keywords
that characterise the content of the article. The selected articles have as their
main focus sustainable production and consumption, systems thinking
approaches and product design for sustainability, as detailed in the course
outline. The literature review phase of the course helps the students better
understand the design considerations for sustainability. The students
explore the emerging sustainability considerations (e.g. increased product
lifespans, localisation, effective use of resources, product maintenance,
repair and upgrade, etc.) throughout the course sessions. Along with

the lectures, this phase is a preparation for the next ones which are the
design critique of a mass-produced product and the conceptual notions of
sustainable products.

The initial lectures have a particular focus on topics related to ecological
and sustainability principles, such as the Okala Ecological Design guide
and impact factors, and the Natural Step Framework (TNS) related to the
product design and development process. The main principles of ecology
are introduced in the early sessions, exploring the relationships between
organisms and their environment, including land, water, air, organisms,
material cycles, habitats, etc. Ecology and its resources are finite and act

as a closed system encompassing the eco-systems on which the current
global economy is completely dependent, such as air, land, water, food and
waste processing (Hawken, 1993). Within mature self-sufficient ecosystems,
species remain within stable populations (e.g. coral reefs and ancient
forests, containing diverse organisms and plants). Immature ecosystems,

in contrast, contain a small number of quickly and competitively growing
species, and use most of their readily available energy and resources for
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growth, thus limiting the diversity of other species (Carson, 1962). If the
population of any organism exceeds the carrying capacity of a habitat,
the ensuing depletion of natural resources, and the spread of disease or
excessive waste will have a detrimental effect on all organisms that exist
within that eco-system, even reaching to the point of their extinction.

Human impacts on ecology include resource depletion, waste and
pollution, all of which have a significant impact on biological cycles.
According to a recent study, over half of the accessible or available

fresh water, and 80 percent of the world’s fish stocks have been fully

or over exploited (UN Water, 2011; UN FAO, 2010). Environmental
economist Herman Daly (1996) raised concerns regarding these pressing
environmental issues in the early 1990s, coining the term ‘sustainable
economy’, meaning the use of only available solar energy and renewable
resources within a ‘steady-state economy or system’. According to Daly,
unlimited growth is incompatible with the earth’s system. A ‘steady-

state economy’ would consume a non-growing amount of resources, like
mature eco-systems, to ensure sustainability. Within the three domains

of sustainability, some attention has been given to environmental
stewardship, mainly as a result of standards and legislation; whereas social
well-being and cultural diversity are generally overlooked in conventional
economic models. Consequently, economic viability within the context of
economic progress has become a traditional priority in business models
that does not take into consideration the ecological and social implications
of waste, pollution and resource depletion.

Ecological Footprint and Assessment Tools

The world is warming at an alarming rate. Environmental scientists
acknowledge an increase of between one-and-a-half and six degrees Celsius
by 2100 (IPCC, 2007), with the global air temperature anomaly reaching
almost a half degree Celsius in 2010, making it the third warmest year

on record according to the Climatic Research Unit (2011). The sectors of
housing, transport and food are responsible for almost 80 percent of CO2
emissions in the European Union, with the developed nations being most
at fault, and industrially developed countries have been shown to produce
several times the CO2 emissions of non-industrially developed countries
(Fuad-Luke, 2009). The Ecological Footprint (2010) concept emerged out

of theories developed by William Rees and Mathis Wackernagel in the

mid 1990s as an assessment tool for the measurement of sustainability

and increasing consumption. It is based on the idea that human impact
and reliance on the natural world can be calculated based on the amount
of resources consumed per given area of land. To find out the biggest
consumers of resources and to discuss alternative solutions to limit the
areas of consumption, students use the ecological footprint calculator as an
exercise, and share their findings, comments and insights with the rest of
the class. Although this is a rough and simple calculation, it helps students
understand how these types of tools can be developed further for use by
industrial designers. For instance, the students concluded that a qualitative
assessment would be useful to them in relating or matching these areas

of footprint or consumption with product design-related solutions.
Furthermore, the inclusion of locally relevant data in an ecological footprint
assessment would also be valuable, since these calculations have been
based generally on European databases, leading to further generalisations
in resource consumption and limiting the use of locally relevant data and
solutions.
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Assessment tools aimed at enabling incremental environmental changes

or improvements are adopted by large-scale design and manufacturing
companies. For instance, the Cradle to Cradle (C2C) principle aims to
minimise the consumption of resources and ecological damage based on
the idea of “waste equals food’, in which the product parts are re-integrated
into the design and production processes through the recycling of materials
(McDonough and Braungart, 2002). By focusing only on technical issues
both social and environmental issues, which are inherently interconnected,
are on the whole overlooked. The notion of sustainability embraces bottom-
up approaches through which knowledge is accessible by all parties or
shareholders (e.g. designers, manufactures at all scales of production,
consumers, etc.) as an open source data system. Contemporary tools and
LCA methods act as closed systems, in which it is not viable to access the
source of data, nor assess the impact of a product. As can be understood
from the class discussions, the students believe that these sources are to a
great extent inaccessible, meaning that eco-design alternatives and related
solutions appear to be limited to the large-scale design and manufacturing
companies.

Okala Ecological Design Course

One session of the course is dedicated to the Okala eco-design impact
factors developed particularly for design education and industrial
designers. The Okala Ecological Design course guide was developed by
design educators in the United States, where Okala (ogala) implies ‘life
sustaining energy’ in the Native American language (White, St. Pierre

and Belletire, 2009), and is derived from the tradition of respect for the
natural environment and its inhabitants through the conservation of

both its renewable and non-renewable resources. The Okala guide has a
particular focus on the quantitative assessment of environmental impacts
throughout the product lifespan (e.g. design, production, use and disposal
of a product). Eco-design requires a rethinking and redesigning of the
whole product lifespan, in which designers can play a role in reducing the
environmental impacts (e.g. resource depletion, contamination/pollution of
air, water and soil, etc.) of each phase of the product lifespan.

According to the eco-design approach, these impacts can be minimised,

if environmental considerations are taken into account at the outset of

the idea generation and design detailing phases of the product design
and development process. Each phase of the product lifecycle requires
additional materials and energy, and results in emissions affecting air,
water and soil. To calculate these impacts, the Okala guide is built on the
impact factors of materials and related processes based on a specific Life
Cycle Assessment (LCA) method and a database developed by the U.S.
Environmental Protection Agency (EPA). Okala impact factors are based
on an optimisation and quantification of the impacts of a product, for
which an exemplary assessment is made of a radio casing in the Okala
guide, without taking into account the internal electronic components (e.g.
circuitry, switches, wires, etc.). However, based on the class discussions,
analysing and assessing the environmental impacts of only the radio’s
plastic casing and offering a recycled plastic alternative is considered

to be a limited approach, as it may be more beneficial to consider the
product as a whole. This assessment does not address the social aspects
of sustainability, and does not, on the whole, encourage designers to
think of sustainable alternatives in terms of scale of production, product
value, longevity, design aesthetics and localisation. It also fails to question
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the rationale behind the selection of materials for the product and the
environmental implications of the production processes.

The Natural Step (TNS)

Another perspective is introduced by The Natural Step (TNS) foundation,
which is an international organisation proposing four system conditions
to help rethink and stabilise conditions in the global ecosystem (TNS,
2011). This approach provides a general framework for businesses to make
changes in their design and manufacturing processes. The TNS highlights
four system conditions:

e Use of renewable materials from the Earth: Substances from the
Earth’s crust must not systematically accumulate in the biosphere.
For example, renewable metals, fossil fuels and other minerals
must not be extracted and processed at a faster rate than their
regeneration.

¢ Eliminating toxic substances/materials: Substances must be able to
be fully broken down and re-integrated into the cycles of nature.
Materials with toxic content must not be deposited in the Earth’s
crust.

e Both quality and quantity of nature: The physical foundation for
diversity and productivity of nature must be protected to ensure
that the productive surfaces of nature are not deteriorated in either
quality or quantity, allowing for the renewal of natural resources.

e Social aspect: There needs to be a fair and equitable allocation
of resources to meet basic human needs through their most
effective use. The social aspects of sustainability aim to strengthen
participation by encouraging local knowledge and empowerment
in order to better address issues (e.g. the destruction of habitats,
pollution and climate change).

The TNS approach describes how the decline in living systems is in conflict
with the increasing demand for products. Accordingly, developing and
implementing solutions would be viable through addressing the system
conditions, since the TNS framework considers the deterioration of

natural resources in terms of both quality and quantity. This would have
implications on society (e.g. health of workers, working conditions, cultural
diversity, etc.), ecology (i.e. species, land, water, air, etc.) and businesses
(i.e. consumer awareness and responsiveness, government regulations,
environmental standards, etc.).

A session of the course is dedicated to the application of the TNS
framework through a workshop module that follows four main phases:
understanding, assessing, envisioning and implementing. Firstly, the
students, in two groups, choose a product (e.g. lighting or food packaging).
Secondly, they use the template sheets and record the chosen product’s
relationship to each of the TNS conditions based on the questions provided
with each condition template sheet. Thirdly, they note the items that occur
on more than one sheet through cross comparison and referencing. The
workshop module of the TNS four conditions is presented on separate
worksheets. The students have difficulty in relating these worksheets

due to the separate representation of each condition, even though they

are interrelated. Each worksheet also includes a list of questions related

to each condition, which helps the students raise questions in terms of

the implications of externalised material sourcing and production, and
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alternative materials and production processes. However, the worksheet is
not specifically designed to help the design students in the idea generation
phase, in that it only emphasises the redesign of an existing product
through incremental changes or improvements, rather a total rethinking of
the product.

Product obsolescence can result from technological and aesthetic aspects,
as well as built-in obsolescence. Functionality is only part of the reason for
disposing of a product, and sometimes only a very small part. Accordingly,
electronics are to a great extent thrown away while still functioning,
meaning that it is important not only to understand the primary function
of a product, but also how we relate to it (Chapman, 2005; Verbeek

and Kockelkoren, 1997). Pressing environmental issues and their social
implications need to become the focal consideration and practice of design,
production, use and post-use of products. Not only design and production,
but also the consumption side of sustainability need to be considered
simultaneously. Tim Cooper (2005) proposes the term ‘efficacy’, taking
into account both sufficiency (i.e. slowing down the rate of consumption

of resources) and efficiency (i.e. more productive use of resources) when
prolonging product lifespans. The effective use of natural resources would
not itself lead to sustainability; however, through class discussions, the
students can understand the need for design solutions that reconsider and
reconnect efficiency and sufficiency respectively for both the production
and consumption sides of sustainability.

Fuad-Luke defines the term design activist as someone who is a ‘facilitator’,
‘creator’, ‘co-author’, ‘co-creator’ and ‘happener’ (i.e. make things happen)
through the use of the strength of design for the greater benefit of people
and nature, and who enables social, institutional, environmental and
economic change (Fuad-Luke, 2009). The main role of the designer has
become to raise awareness; to find new ways of making and producing
through more exploratory and design-based approaches, such as eco-
effectiveness and facilitation for co-creation and localisation; and to
encourage new sustainable and responsible consumption patterns for
product value, longevity and meaning (Walker, 2011; Dogan and Walker,
2008; Walker, 2006a; 2006b; Cooper, 2005; Papanek, 1999). As Chapman and
Gants state (2007), the aim of design is to ensure the empowerment and
incorporation of social and environmental values throughout the whole
lifespan of a product.

DESIGN CRITIQUE OF A MASS-PRODUCED PRODUCT FROM A
‘PRODUCT DESIGN FOR SUSTAINABILITY PERSPECTIVE

Drawing on the findings of previous sessions, the students propose a
comprehensive definition of the term ‘Product Design for Sustainability’
(PDS) and they prepare a design critique of a common mass-produced
product, including a presentation of the product, for class discussion. The
keywords for the design critique session may include mass-produced
objects, design, aesthetics, ethical issues, product disposal, externalised
material sourcing, production, etc. The Submission format is a two-page
design critique that includes the definition of the product’s sustainability
and a visual representation of the selected product. The design critique of
a product is based on sustainable design considerations, with an emphasis
on integrated scales of design and production, which implies:
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e Dblending scales of design and production;

o aesthetically adaptable and tailored to local/regional materials and
manufacturing capabilities for post-use services at the local batch-
production scale, such as maintenance, repair, re-use and upgrade;

e accessibility and authenticity through the facilitation of user
comprehension and engagement;

e continuously evolving products, generating variety and diversity.

Product design for sustainability addresses both the environmental and
socio-cultural implications of the current industrial system, which requires
a rethinking of current production and consumption patterns (or systems)
at both a societal and individual levels. As exemplary cases, some of

these aspects are emphasised during the design critiques of products (e.g.
electrical kettle, MP3 music player and bedside table lamp) selected and
presented by the students:

Localization: Proposing increased localisation for production and post-use
of products would reduce the negative environmental impact, and would
contribute to the development of diverse local economies. Products are
made up of several parts made from different materials and using different
production techniques. The production and assembly of electrical and
electronic components are mainly outsourced to Asia, where labour costs
are low, and the parts are assembled and distributed globally to retail
stores on a large scale. Consequently, the environmental and social impacts
of extraction and process of raw materials are mainly externalised. For
instance, while an electric kettle or a bedside table lamp may be stamped
“made in Turkey”, not all of its components are necessarily manufactured
at a regional or local scale. Accordingly, the environmental and social
impacts of manufacturing and transportation processes cannot be
evaluated due to the unavailability of assessment data.

Increased product lifespans: User involvement in the product design and
development process leads to a better understanding of real user needs
and preferences, which in turn leads to increased product lifespans and
locally tailored design solutions. The casings of the products exemplified
here, being an electric kettle, an MP3 player and a bedside table lamp, are
mainly made of plastic with polished surface finishing applications, which
in fact decreases the product lifespan of the product. Contrary to gracefully
aged materials, polished and even surface finishing applications to plastics
lead to aesthetic obsolescence, since the casing or housing quickly becomes
worn as a result of scratches to the product’s surfaces. For an electric kettle,
the main plastic body is not easy to clean, and may become discoloured
after several uses, considerably decreasing the lifespan of the product.

Product post-use: Accessible and open-source design solutions facilitate a
sharing of knowledge and empower people at the local batch-production
scale for the repair, re-use and recovery of product parts. For an MP3
player, the LCD screen and the re-chargeable batteries contain toxic
materials such as lead and cadmium, and although the battery may be
rechargeable, it should still be disposed of correctly at the end of its
lifespan. While the LCD screen may be broken, the product may retain

its primary function. Technological obsolescence also leads to product
disposal within a short period of time. The inaccessibility of its inner
electronic parts does not allow product maintenance, repair or upgrade.
The assembly of an electric kettle involves quite a few plastic parts that are
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not clearly labelled, which in turn leads to difficulties in disassembly and
post-use processes, and shortens its lifespan. Although, the MP3 player

or the bedside lamp has similar disadvantages and problems in terms of
product post-use, the end user in this case, may still retain the product and
continue to use it, if it has inherited value and meaning as a gift.

Effective Use of Resources: Small household appliances, electronics and
electrical products, such as kettles, music players and lamps, may make
our lives more convenient, but they tend to consume more resources
during use, and local user needs, tastes and preferences are generally
overlooked. For instance, the size of the water reservoir in a kettle is of
considerable size. If the water level indicator is not located properly, it
may not allow the user from effectively using the resources. Similarly,

the control and display on a kettle needs to be visible from every angle to
provide feedback, since the user may sometimes forget whether it is turned
on or off. The water may evaporate, resulting in a potential fire hazard and
the kettle consuming more energy and water than it requires. From the
design critiques, it can be concluded that the real needs and preferences

of the end user need to be fully considered in the design and development
of the products. Product design for sustainability would enable the active
participation and involvement of users, allowing an integration of local
tacit knowledge and skills into the design and development process.

The design critique of mass-produced products encourages students to
reflect on sustainability approaches related to the product design and
development process, considering the entire lifespan of the product. This
process also helps them to factor sustainability considerations into product
design, such as localisation, material selection and sourcing, resource
consumption, user participation and feedback, product maintenance, repair
and upgrade, and product attachment through considering concurrently
the environment, society and economy. The design critiques also serve as

a preparation phase for the next and final phase of the course, namely the
conceptual notions of sustainable products.

CONCEPTUAL NOTIONS OF SUSTAINABLE PRODUCTS

The third component of the course includes conceptual notions of
sustainable products, a class presentation and a term paper. The students
prepare their ideas for a class presentation that is to include:

e A summary of sustainable design considerations that they deem
significant from the literature review, including references and
design critique sessions.

¢ Redefining and re-contextualising objects with consideration
of the ramifications of the design concept, presented through
sketches, mock-ups, preferably working model(s), and reflections
on and insights into their design process. The students may make
their own choice of products, but a potential product category is
lighting, which can be discussed and confirmed during the design
session. Other potential product categories may include small-scale
electronics such as music players, clocks, etc. through which the
students can explore various design considerations by means of
developing working models.

e An assessment of the design solution based on the product design
for sustainability, including key conclusions and findings.
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Figure 1. The Tippy lighting concept by
Aykut Coskun.

Figure 2. The Withy lighting concept by
Cigdem Giines.

Figure 3. The Light-mill lighting concept by
Anil llgaz.

Figure 4. The Nest lighting concept by
Aysegiil Ozbayis.

Figure 5. The Light in Heart lighting concept
by Senem Turhan

Based on the suggestions and feedback the students receive throughout the
class presentations, they prepare a comprehensive written report, including
visual representations, of their presentations. The following design-based
projects were explored and presented by the students in the final stage of
the programme.

The Tippy lighting design solution comprises four main parts: lamp, lamp-
holder, electrical parts and cabling (Figure 1). After downloading the
pattern for the shade and the attachment part from a website, the user cuts
the components from a 50X70cm corrugated cardboard sheet. The engaging
design concept involves the user in the design process. An accessible and
affordable do-it-yourself design concept also allows the users to upgrade
and change the lampshade and other components to increase the product’s
lifespan.

The Withy lighting design concept includes a galvanised wire structure that
supports the electrical parts (Figure 2). The wet withies (willow stems),
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which are available locally and naturally aged, are knitted around the
frame to create the lampshade. The design concept has also the potential to
enable and incorporate traditional basket weaving skills at the local batch-
production scale.

The Light-mill lighting concept brings together an embroidered design
pattern and a wooden sieve, having connotations with the locality (Figure
3). The embroidery is made using hemp applied to a steel mesh, stretched
over a wooden sieve, and the pattern can be personalised. The design
concept is an example of ‘enabling design’ that is highly adaptable, and can
be tailored according to local tastes and preferences. By incorporating a
locally made wooden sieve in the design concept, local employment and
skills are utilised.

The main components of the Nest lighting concept are ready-made strings
of Harmal (iizerlik in Turkish), a plant with supposed medicinal and
spiritual properties that is native to the Eastern Mediterranean, as a craft-
based accessory, and a re-used corrugated cardboard box (Figure 4).
Harmal has various usages and connotations (e.g. providing protection
from mental and physical diseases, holding spiritual value for people, etc.)
in both Eastern and Western cultures. The lightshade is inspired by local
Harmal crafts. Stringing Harmal into different patterns with other materials
(glass beads, felt, etc.) requires drawing upon local know-how and the tacit
skills or knowledge of the local people, particularly women in villages.

In this regard, the ‘enabling design’ concept empowers local skills. The
attributed meaning of Harmal is brought together with a lighting concept
that leads a meaningful connection, since the spiritual value of protection
becomes more explicit at night.

The Light in Heart concept brings together readily available mass-produced
components (such as paper bags and electrical components), which are
then re-contextualised (Figure 5). A casing made of corrugated cardboard
is designed to support the light fitting, and to effectively stabilise a bag
that would otherwise be discarded. Through the ‘engaging” and ‘evolving
design concept’, the locally available paper bag is transformed into a
lampshade, which can also be easily re-used and replaced. Black tape is
applied to conceal the brand name on the bag, which raises a question and
embodies a statement on our current unsustainable consumption patterns.

CONCLUSIONS AND INSIGHTS FOR THE DEVELOPMENT
OF THE COURSE

A design-centred approach for sustainability is both recent and rare in
academia. Early examples in the area of product design for sustainability
have mainly focussed on the environmental considerations through a

Life Cycle Assessment approach. ‘Product Design for Sustainability’
course offers a unique design-based approach that incorporates the
sustainable design considerations into the industrial design education at
the graduate level in Turkey. It also aims to encourage a transition towards
the integration of the sustainability considerations (i.e. increased product
lifespans, localisation, effective use of resources, and product maintenance,
repair and upgrade) within the context of the design education. It creates a
medium for critical discussion and reflection on design and designing. The
students develop innovative solutions and insights into the societal and
environmental aspects of the whole product lifespan to demonstrate the
potentials of product design for sustainability.
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The use of various media (e.g. seminars, class presentations of selected
papers, design explorations and reflections on the design and development
process, video presentations, in-class exercises and discussions) enables the
sessions throughout the spring semester to be more diverse and engaging
for both the instructor and the students. Almost every session is planned
exclusively and specifically taking into account the scope and content of the
session, and incorporating and applying various media as required. The
initial sessions are constructed around lectures, video presentations and
in-class discussions. In the first session, a group exercise or survey would
be useful to allow a better understanding of the students’ expectations,
needs and their awareness about issues covered within the course context,
and to better engage them in the course sessions, and would be especially
useful for larger groups of graduate students. The ideal size for the class
discussions and the design sessions appears to be from five to eight
students, since the design critiques need to allow sufficient time for each
student.

The papers presented by the students focus upon behaviour change and
eco-feedback, responsible and sustainable consumption, and evolving and
engaging designs for sustainability, and are selected by the students based
on their research area or field of interest. This phase allows them to focus
and elaborate on these topics, and evaluate the selected papers. At the
mid-point of the sessions, the students present product design critiques on
their selected products (e.g. small household appliances and electronics),
which has emerged as an insightful exercise, since the students are able

to assess selected mass-produced products based on their sustainability.
This process also encourages a thorough discussion of the topics that

are presented and discussed in class. The final phase of the course is the
conceptual notions of sustainable products, by which the students are able
to put design considerations into practice. They engage in the design and
production of conceptual products, and reflect upon the whole design
process. The design concepts are assessed based on sustainable design
considerations, and lead to the creation of engaging, evolving and enabling
designs that incorporate the needs, preferences and skills at the local batch-
production scale.

The research through design component of the course raised some
challenges for the students. In particular, the electrical components of
their lighting projects emerged as an issue, since the students could not
intervene or change these off-the-shelf products. For most of the students,
these parts were found to be not aesthetically appealing, and consequently
they tended to not to reveal them in their design explorations. In their
reflections of the idea generation and the design detailing phases of the
design process during the class discussions, significant questions were
raised regarding some of the theoretical aspects of sustainability, such as
product meaning, value, localisation (integration of locally made parts),
and enabling local skills. Most of the sustainability approaches appear to
remain at a theoretical level, meaning that the challenge for the designer

is to transform these approaches and considerations into design practice.
Through a more hands-on exploratory and design-centred approach in this
final phase of the course, theory and practice mutually and simultaneously
inform each other in the development of sustainable products and
encouraging future practices in design for sustainability.
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PRODUCT DESIGN FOR SUSTAINABILITY: DEVELOPMENT OF A
NEW GRADUATE COURSE IN INDUSTRIAL DESIGN

“Siirdiiriilebilirlik icin Uriin Tasarim1” dersi, Endiistri Uriinleri Tasarimi
Boliimii 2011 y1li bahar doneminde, lisansiistii diizeyindeki 6grenciler
icin gelistirilip agilmistir. Dersin temel amaci, iiriin tasarimi ve gelistirme
siirecinde, 6grencilere siirdiiriilebilirlik kavraminin ekolojik, etik ve
ekonomik boyutlarini birlikte ele alan bir yaklasim kazandirmaktir. Bu
lisanstistii ders, tasarim ve sistem odakli giincel ve gesitli stirdiriilebilirlik
yaklasimlarimin incelenmesini igerir. Ders kapsaminda 6grenciler
siirdiiriilebilirlik anlayisinin, {iriin tasarimi ve gelistirme alanindaki
uygulanabilirlik niteligini arastirirlar. Siirdiiriilebilirlik ve {iriin tasarimiyla
ilgili secilen yaymnlarin irdelenmesi, seri tiretim 6lgeginde tiretilen
iirtinlerin siirdiiriilebilirlik ve tasarim agisindan degerlendirilmesi ve

bu asamalari temel alan ¢ikarimlarla, aydinlatma {irtinlerinin yeniden
diistiniilmesi ve tasarlanmasi, dersin {i¢ temel asamasini olusturur. Ders
kapsaminda tasarim odakli bir yaklasimla, tirtinlerin temel 6zelliklerinin
siirdiiriilebilirlikle iliskisinin incelenmesi ve tiriinlerin yeniden ele
almmmasi, 6grencilere farkl bir bakis agis1 sunar. Dersin 6nemli bir
bileseni, stirdiiriilebilir tasarim ¢oziimlerinin gelistirilmesi ve siire¢ ve
sonuglarin elestirel bir yaklagimla paylagilmasidir. Ogrenciler, literatiir
arastirmalarini temel alan yerel degerler ve {iriin yasam dongtisiinii tiriin
anlam ve degeriyle iliskilendiren stirdiriilebilir tasarim 6l¢iitlerini derleyip
sunarlar. Cizim ve model yapimu gibi tasarim tekniklerinden yararlanarak,
aydinlatma iiriin kategorisinde tasarim ¢dziimleri gelistirirler. Ogrenciler,
tasarim siireglerini ve ¢oztimlerini, derledikleri stirdiiriilebilirlik Ol¢titleri
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agisindan degerlendirerek tasarim merkezli bir yaklasimla sunarlar.
Bu makale lisansiistii diizeyinde gelistirilmekte olan dersin siire¢ ve
sonuglarimi siirdiiriilebilir tasarim egitimi agisindan degerlendirir.
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