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ABSTRACT 

Industrial designers have been addressing issues of sustainability for many years 

with varying levels of intensity and mixed results. Since the 1970s, practitioners 

and educators in the field of product design have demonstrated an appreciation of 

issues related to the life cycles of products , the conservation of energy and natural 

resources , and the recycling of materials, and this awareness has been reflected in 

approaches to professional practice and in the academic curricula for industrial 

design students. With the advent of the 21 st century, a number of emerging 

sustainability issues, associated largely with the implications of global warming 

and increasing greenhouse gas emissions , have posed new challenges for 

governments, manufacturers, and industrial design practitioners and educators. 

These issues include those identified from the available literature relate to 

Environmental Management Systems, Increases in Off-shore Manufacturing, 

Sustainable Procurement, Developments in E-commerce, ' Green ' Marketing, 

Developments in waste management and recycling, Challenges for Environmental 

Legislators, After-sales Product Support, Developments in Ecodesign Tools, The 

Opportunities and Challenges of Rapid Prototyping, Emerging Sustainability 

Issues for Educators. For industrial designers, the challenges arising from the 

emerging issues relate not only to their desire to be ethical, but also to their need 

to remain competitive. 

The focus of this thesis is upon the sustainability issues that have emerged in the 

early years of the 21 st century. It looks first at the foundations of a sustainability 

consciousness and some traditional attitudes and approaches to sustainability that 

have been adopted by industrial design stakeholders since the 1970s. It draws 

upon the work of Jam es (2001) and others to develop a theoretical framework on 

sustainability issues that are emerging in the early 21 st century. This framework is 

then used to underpin an investigation conducted among industrial designers and 
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manufacturers on sustainability issues that have emerged since approximately 

2000, and their implications for the sector. 

Following identification and analysis of the emerging issues, a number of 

strategies are proposed for industrial design stakeholders to meet the challenges 

posed by the emerging sustainability issues. These include strategies for 

practitioners and manufacturers to promotes sustainability while remaining 

competitive, desirable changes to the curriculum of industrial design courses, and 

the revision and updating of out-dated environmental legislation. 
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CHAPTER 1 

BACKGROUND TO THE STUDY 
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The research problem 

Whilst many practitioners and educators in the field of industrial design have 

traditionally demonstrated an awareness of environmental issues and the need for 

sustainable approaches to product design, the early years of the 21st century have 

seen the emergence of a number of new issues relating to sustainability that have 

a series of implications for the field and its stakeholders. These emerging issues 

are associated partly with the effects of an increase in greenhouse gas emissions, 

global warming, and concerns over the supply and quality of water. They are also 

associated with new challenges in areas including waste management, marketing 

and product distribution that have presented new challenges for governments, 

manufacturers, industrial design practitioners and educators. For industrial 

designers, the challenges arising from these emergent and ongoing issues relate 

not only to the desirability of ethical practices, but also to their need to remain 

competitive. 

The overall objective of this study is to encourage industrial design practitioners, 

manufacturers, governments and industrial design educators to address the 

emerging challenges associated with unsustainable production and consumption. 

For this to occur, emerging sustainability issues need to be identified, and 

strategies devised to meet the challenges they pose. The broad primary question 

for the research is: What are the implications of emerging sustainability issues for 

industrial design practitioners and other stakeholders? Secondary research 

questions include: 

Are industrial design practitioners aware of, and responding to, these new 

challenges? 

• 

• 

• 

• 

Are the roles and responsibilities of manufacturers affected by the emerging 

issues? 

What strategies can be adopted by designers and other stakeholders to deal 

with the new challenges? 

Has the curriculum for design education been adjusted in recent years to 

cope adequately with the implications of the emerging issues? 

Is environmental legislation in Australia adequate to address the emerging 
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issues? 

While there is evidence that awareness of new sustainability issues and challenges 

is increasing among designers and manufacturers, there are many gaps in the 

knowledge base required to address the challenges. Designers need to know more 

about available software technologies that facilitate sustainable approaches, the 

implications of designing for offshore manufacture, and life-cycle approaches to 

product design involving recycling, waste reduction and after sales service. 

Manufacturers can benefit from greater knowledge of the impact of company 

structures on environmental policy development, the effects of materials selection 

and energy and water consumption, the challenges of e-waste (electrical waste), 

the environmental effects of the siting and design of factories, transport systems; 

and outsourcing and e-commerce (electronic commerce). Marketers need to know 

more about the use of sustainability to market products, and the marketing 

advantages provided by 'green' products. The study explores the significance of 

these issues to the practice of industrial design, and identifies areas of new 

knowledge that will be required to address them adequately. Written from the 

perspective of a designer who is also an educator and technical expert, it covers 

broad ground but aims to provide perspectives for the industrial designer today. 

Put simply, this thesis argues that we must look widely and outside our own times 

and debates in order to weigh up the complex issues around sustainability. 

The research methodology employed in this study 

A range of pressing issues is identified initially through a literature review, and 

the implications of these issues for Australian industrial design practitioners are 

explored further through the tool of a questionnaire survey and interviews. The 

surveys are designed to throw up and highlight current expectations and 

understandings. I go on to analyse aspects of these documents in light of my 

primary research question. Implications for other stakeholders - manufacturers, 

educators, and governments - are explored through critical reflection on the 

available literature and the findings of the investigations. The literature review 

looks at a broad sweep, over the longue dun:~e (long span of historical time) to 

assess the changing historical developments and issues that in tum lead through to 

recent emerging problems. In highlighting both factors of production and also 
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commentary and discourse, I aim to demonstrate how the issue of sustainability 

always crosses theory and practice. 

The qualitative investigation of this study began with a questionnaire survey, 

which then informed the focus of semi-structured interviews, using qualitative 

rather than quantitative methods due to the nature of the investigation. Analysis of 

the research findings was completed using the 'Ryan and Bernard' model of 

evaluation techniques allowing for critical reflection on the findings. 

The investigations conducted as a part of this study explore, in part, the degree of 

influence that stakeholders such as industrial designers can hope to exert if they 

act as individual agents for sustainability. The investigations help to reinforce the 

argument that the sustainable approaches of industrial designers are often 

constrained by forces from the manufacturing and marketing sectors. While the 

subjects for the questionnaire survey and interviews are industrial design 

practitioners, an underlying theme in this study is the necessity for all 

stakeholders - manufacturers, legislators and educators as well as designers - to 

have common goals and complementary strategies in addressing the emerging 

issues. My subject position as a designer-educator plays a role in the way I frame 

the questions posed by the study. 

Key terms and definitions 

The rhetoric and language of the sustainability debates are now lengthy and 

complex. Explanations of some of the particular terms that are used throughout 

this text are provided below. More detailed explanations of some of the terms are 

provided in relevant areas of the text. 

Sustain = to endure 

Sustainability is the capacity to endure, the word sustainability being derived from 

the Latin sustinere (tenere, to hold; sus, up) 

(http:! /en .wikipedia.org/wiki/Sustainability). Sustainability is a term that has been 

in common usage only since the 1960s. The Oxford Dictionary defines something 

sustainable as being 'of industry, development, or agriculture, avoiding depletion 

of natural resources' (Oxford Dictionary of English, Oxford University Press 
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2003). The term 'sustainable design' is used in this study in the same context as 

'design for sustainability'. It is used to describe design that is environmentally 

sustainable and environmentally-conscious. The term 'sustainable design' 

generally embraces principles of economic, social and ecological sustainability. 

Factors that must be assessed include technological evolution, history and social 

organization, as well as geography, natural resource endowment and society, 

being the economic, social or industrial infrastructure, made up of a varied 

collection of individuals (see http://en.wikipedia.org/wiki/Society). Ecology is 

defined as the movement of materials and energy through living communities. 

Ranging in diversity from genes to organisms up to the level of the biosphere, 

ecosystems are complex adaptive systems where the interaction of life processes 

forms self-organizing patterns across different scales of time and space 

( <http://en.wikipedia.org/wiki/Ecology> ). 

The focus in this study is upon ecological sustainability relative to industrial 

design, moving closer to materials and systems which are more closely in 

harmony with ecology. Thus key terms for the study include Design for 

Environment (DJE), also known as ecodesign. Lewis and Gertsakis (2001) state 

that 'the fundamental objective [of DfE] is to design products with the 

environment in mind and to assume some responsibility for the product ' s 

environmental consequences as they relate to specific decisions and actions 

executed during the design process' (p .16). Charter and Tischner (200 I) refer to 

ecodesign as 'the design of products, services and systems that minimise negative, 

and maximise positive, sustainability impacts' (p.17). Ecodesign is perhaps the 

more currently used term in teaching and public debate. It resonates with the 

general social interest in the environment and its catchy four- syllable sound 

resonates with the fast pace of media and communication. 

The terms sustainable development and sustainable consumption and products 

were used internationally following the formulation of the 'World Conservation 

Strategy' in 1984 as well as the publication of the report titled Our Common 

Future by the Brundtland Commission in 1987. The World Commission for 

Environment and Development (WCED) defined sustainable development as 

'meeting the needs of the present without compromising the ability of future 
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generations to meet their own needs' (Burdeck 2005). Ecologically sustainable 

development (ESD) has been defined as 'development that meets the needs of the 

present without compromising the ability of future generations to meet their own 

needs' (World Commission on Environment and Development, 1987, p. 43). The 

term has a more specific focus than sustainable development which is generally 

interpreted to incorporate economic and social development as well as the 

ecological. 

Life-Cycle assessment (LCA), sometimes called cradle-to-grave analysis, is the 

mapping of a product's environmental impact across its whole life cycle including 

extraction and processing of materials, manufacture of the product, use and 

operation of the product, and end-of-life options that may involve re-use, 

remanufacture, recycling, or treatment and disposal (Lewis and Gertsakis 2001, 

p.16/17). 

Industrial designers are defined by the Design Institute of Australia as designers 

who develop and prepare products for manufacture with particular concern for the 

aspects of products that relate to human usage and behaviour, and product appeal. 

Industrial designers are also known as product designers (Design Institute of 

Australia, The Voice of Professional Design, viewed 7 September 2009, 

<bJJR: //~yyy. <.1-i a. O_Ig=1:l~L~or1tent>) . 

Outline of the thesis 

In order to ascertain what new knowledge of sustainable issues is required, it has 

been considered useful to begin the study by exploring some of the historical 

developments that have helped to create the existing knowledge base. This 

historical section of the study in Chapter 2 draws upon some historical sources 

including the writings of Malthus in the late eighteenth century at the time of the 

Industrial Revolution, but focuses mainly on the period since the 1960s and the 

influences of environmental activists including Rachel Carson, Paul Ehrlich, 

David Suzuki and Ralph Nader. Also significant from a historical perspective are 

the ideas and approaches of the environmentally-conscious designers of the post-

War period who include Vance Packard, Buckminster Fuller, Charles and Ray 

Eames, Victor Papanek and Ezio Manzini. 

8 



In Chapter 3, a theoretical framework concerning emerging sustainability issues is 

developed, drawing upon the work of Peter James on aspects of the new economy 

that have implications for the achievement of sustainable business practices, and 

of Nigel Whiteley on the implications for sustainable practices of 'market-led' 

design. The links between government regulation and sustainable design practices 

are explored through the writings of Stuart Walker ('Sustainable by Design: 

Explorations in Theory and Practice'); Neil Gunningham and Darren Sinclair 

(Smart Regulation: Designing Environmental Policy; and Shades of Green: 

Business, Regulation, and Environment); Suzanne Benn (Corporate Governance 

and Sustainability: Challenges for Theory and Practice) and Dexter Dunphy 

(Organisational Change for Corporate Sustainability). Also informing discussion 

in this chapter is the work of Helen Lewis and John Gertsakis on new tools and 

products for assessing the environmental qualities of new products, and Lewis ' 

summary of international policies for the packaging industry. 

The emerging issues that are identified from the available literature relate to the 

following broad areas : Environmental Management Systems; Increases in Off-

shore Manufacturing; Sustainable Procurement; Developments in E-commerce; 

'Green' Marketing; Developments in waste management and recycling; 

Challenges for Environmental Legislators; After-sales Product Support; 

Developments in Ecodesign Tools; The Opportunities and Challenges of Rapid 

Prototyping; and Emerging Sustainability Issues for Educators. Clearly, such a 

sweep of topics cannot be covered in detail by one thesis. The theoretical 

framework on these emerging issues developed in Chapter 3 is used to underpin 

two investigations that are described in Chapter 4 and which explore the attitudes 

and needs of industrial design stakeholders in relation to sustainable design. 

Firstly, a survey by questionnaire is conducted among 11 industrial designers. All 

of these designers are Australian, though one who is practising offshore is 

included to provide a different perspective on the issues. The objectives of the 

survey are to provide preliminary indications of: 1) the attitudes and approaches 

of the respondents towards sustainability; 2) the relevance and implications for 

respondents of the emerging issues already identified; and 3) any further 

sustainability issues of significance. The survey results are analysed in part by 
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using the qualitative methodology developed by Mayoux (Mayoux 2001 p.3), and 

the findings provide the basis for semi-structured interviews conducted with the 

same 11 design practitioners. The semi-structured approach provides scope for a 

richer dialogue if the subject is interested, curious, and has time to extend the 

interview (Anderson, Melody & Ferguson 2007). The aim of these semi-

structured interviews is to elicit qualitative, more comprehensive responses to the 

research questions posed. The model developed by Ryan and Bernard (2003) is 

used to analyse the interview findings, and the last section of Chapter 3 

summarises the findings from the two investigations and the implications for 

industrial design stakeholders. 

In Chapter 5 a number of strategies for industrial design stakeholders to meet the 

challenges posed by the emerging sustainability issues are proposed. These 

include strategies for practitioners and manufacturers to address issues that have 

implications for their continuing competitiveness as well as for the environment. 

This part of the thesis also considers desirable changes to the curriculum of 

industrial design courses, and the need for revision of outdated environmental 

legislation. Such legislation is changing so rapidly that it has changed at the time 

of completing this thesis. 

The result of the study is the suggestion that industrial designers need to find 

ways of sharing information more productively, of pursuing self-education and 

life-long learning, and of engaging clients in the objective of achieving 

sustainable design. A concerted effort by practitioners, governments, businesses, 

individual consumers and educators is required in order to find solutions to the 

vast environmental problems facing the planet. The research undertaken in the 

thesis explores current needs, concerns, and approaches of industrial designers in 

relation to sustainability issues, and points to the requirement for better 

sustainability information, courses and guidelines that will help industrial 

designers create a better way of doing business. The design, manufacturing and 

educational sectors surveyed and discussed in the study have an Australian 

context, though references and links are made, where appropriate, with 

corresponding sectors in other countries. The thesis is written from an Australian 

perspective at a prominent Sydney design programme, and has been researched as 
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a result of my observations and reactions to the current state of pedagogy and also 

student and public perceptions of the sustainable agenda. 
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CHAPTER 2 

HISTORICAL FACTORS CONTRIBUTING TO THE 

GROWTH OF A SUSTAINABILITY 

CONSCIOUSNESS 
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The objective in this chapter is to explore some of the key historical influences 

that have assisted the growth of a sustainability consciousness and ethic. An 

appreciation of these historical influences provides an important context for an 

understanding of the emerging issues that are identified and discussed in later 

chapters. The focus in the first part of the chapter is on generic influences that 

have provided a base for the development of a sustainability consciousness. The 

emphasis in the second part of the chapter is on the foundations of some long-held 

sustainability issues for industrial designers, educators and other stakeholders in 

Australia. I write from the perspective of the longue duree, that is a longer 

historical span than just one century or decade might enable. My aim in this 

section is to highlight the interaction of historical voices and dissenters and also 

key moments (legislation, Acts of Parliament etc.) that have created new 

understandings of this important social issue. 

The development of a sustainability ethic has been supported during the late 20th 

and early 21 st centuries by a number of scientific reports concerning climate 

change, and by evidence of damage to the natural environment, including the 

exponential growth of world population. Further impetus has come from 

international gatherings that have striven to achieve consensus on approaches, and 

from government regulation regarding sustainability. It is inc01Tect to suggest that 

this debate is simply 'new'. It has a long proto-history that is often ignored within 

contemporary practice. There were much earlier attempts to address 

environmental concerns, and key moments in this debate are set out in the 

following sections. 

Early 'environmental activists' 

Among early environmentalists was the American writer, scientist, and inventor 

Benjamin Franklin who is credited with the successful petitioning in 1739 of the 

Pennsylvania Assembly to stop waste dumping and remove tanneries from the 

commercial district of Philadelphia (The Franklin Institute 2004). Franklin may 

well have been concerned with smell, disease and a lack of civic virtue but the 

example indicates that the 'free market' has always been subject to interventions. 

A few years later, Thomas Malthus in his tract Population: the First Essay, 

published in 1798, predicted an exponential population explosion resulting from 
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increased world trade and access to more resources. Malthus argued that this 

would cause food scarcity, poverty and famine (McDonough and Braungart, 

2002). These eighteenth-century findings have had resonance into the twentieth 

century. The significant post-war designer Buck.minster Fuller claimed that 

Malthus' predictions of doom and gloom had proved to be wrong, that mankind 

would always have the ability to overcome challenges from nature, and that with 

energy and resource-efficient design and new technology humans could abolish 

poverty, hunger and war by utilising available resources for the good of all (Fuller 

1969). While Fuller's optimism at that time can be understood, particularly as he 

was a visionary designer working in a time of optimism and technological 

expansion, his arguments on this theme can now be questioned, because excessive 

technology-driven development has resulted in a substantial disconnection of 

people from nature and on-going destruction of the natural environment. This 

disconnection from nature comes about by rapid expansion of cities and 

supporting urban infrastructures, with the natural environment subjected to 

depletive practices in the need to service these centres around the globe. There is a 

direct connection here to eighteenth and nineteenth-century writers, who 

frequently contrasted the rural and the urban to create sets of values and also 

oppositions. 

For example, Henry David Thoreau, in his book Walden; or Life in the Woods 

published in 1854, explored the relationship between humans and nature and used 

his personal experiences of closeness to nature to provide a social critique of 

developing consumerism and materialism in the mid -19th century. Thoreau's 

book did not meet with approval from all his contemporaries. Robert Louis 

Stevenson (1880) considered Thoreau's relationship with nature to be 'womanish 

solicitude, ... something unmanly, something almost dastardly' (Stevenson 1880 

p.3). The 'cult of nature' popular in the Enlightenment was clearly not pursued by 

all; the suggestion here is that solitude and contemplation might undermine stem 

Victorian materialist values. It could be argued that Stevenson's 19th -century 

commentary reflects the attitudes of many in the corporate and resources sector 

towards those advocating 'green' philosophies today. This is a rhetoric that is a 

part of a common ongoing debate drawing on, or alluding to lack of scientific 
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proof relating to concerns raised by environmental activists, who are subsequently 

portrayed as weak, not of rational mind and detrimental to the position of growth 

and materialism. 

The first environmental laws during the industrial revolution of the mid-19th 

century were the British Alkali Acts of 1863 that regulated air pollution from the 

Leblanc Process to produce soda ash. An Inspectorate was established at this time 

in Britain to set and maintain standards for the heavy chemicals industry, and it 

was not until the 1920s that its responsibilities were extended to cover all major 

heavy industries that emitted smoke, dust and fumes (Homburg et al 1998). There 

were of course concerns raised about coal dust, dirty fogs and filthy water in most 

large nineteenth-century cities, particularly London. Social reformers such as 

Henry Mayhew investigated the links of poverty, social degradation and poor 

living conditions. Some of these social investigators inspired the more politicised 

critiques of late nineteenth and early-twentieth century theorists. This is not 

simply as Western story. Influential 20th century environmentalists have not only 

come from the Western countries. Mahatma Gandhi as early as 1909 was pointing 

out the dangers to India of depleting the country's natural resources and of large-

scale industriali sation and environmental pollution. He advocated sustainable 

approaches to village life and the utilisation of labour-intensive techniques of 

production (Suchak 1990). In his case, the sustainable was the political and vice 

versa. 

Certain prominent North American writers and crusaders created an awareness of 

environmental issues during the second half of the 20th century. The effects of the 

Second World War created both optimistic and pessimistic views of the 

technological future. The American ecologist and environmentalist Aldo Leopold, 

in his 1949 book titled A Sand County Almanac, argued that humans should have 

more respect for the environment and that it is unethical to harm it. The book has 

been a major influence in the development of environmental ethics, and includes 

the exquisite line: 'A thing is right when it tends to preserve the integrity, stability 

and beauty of the biotic community. It is wrong when it tends otherwise' (Knight 

& Riedel 2002, p. 132). 
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Rachel Carson's book Silent Spring, published in 1962, was arguably the first 

influential publication of the 'new era' of environmentalism that began in the 

1960s. Carson brought attention to the problem of pollution by addressing the 

environmental impacts of the indiscriminate spraying of DDT in the US, and 

questioned the ethics and practicality of releasing large amounts of chemicals into 

the environment without a full understanding of their effects on ecology or human 

health. Despite some predictable early criticism, Carson's book influenced the 

establishment in 1970 of the United States Environmental Agency, which in 1972 

banned the spraying of DDT in the US (Graham 1978). 

Alvin Toffler based his 1970 book Future Shock on the social revolution 

occurring as a result of 'super-industrialism', and demonstrated his awareness of 

the environmental damage that he called 'industrial vomit'. Toffler wrote: 

Twisted automobile carcasses, aluminium cans, non-returnable glass bottles and 

synthetic plastics form immense kitchen middens in our midst. Our technological 

powers increase, but the side effects and potential hazards also escalate. We risk 

thermo-pollution of the oceans, overheating them, destroying immeasurable 

quantities of marine life, perhaps even melting the polar icecaps (Toffler 1970, p. 

429). 

Toffler addressed also the problems facing third world countries that were 

attempting to embrace technological advances, and anticipated some key 

challenges for industrial designers and manufacturers: 

So long as an industrializing nation is poor, it tends to welcome without argument 

any technical innovation that promises to improve economic output or material 

welfare ... . It is, however, a brutally unsophisticated policy, and as a result, all 

kinds of new machines and processes are spewed into the society without regard 

for their secondary or long-range effects (Toffler 1970, p.430). 

The Limits to Growth study, produced for the 'Club of Rome' in 1972, drew 

attention to the world's depleted resources and the finiteness of oil and coal in 

particular (Meadows et al 1972). The report concluded that though there was an 

urgent global need to decrease pollution, sustainability should be technically and 

economically possible. In terms of eco-design, sustainability cannot be limited to 
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products, but also to human needs. The report warned that exponential economic 

growth would cause the industrialised nations of the world to lose the basis of 

their existence, as lack of resources, high population and increasing pollution 

could cause complete collapse (Spangenberg 2001 ). 

Three North Americans, Paul Ehrlich, David Suzuki, and Ralph Nader, have 

become well known media figures and have thus been able to focus international 

attention on sustainable issues. Ehrlich, an American entomologist and researcher 

in the field of human population, published in 1968 the book The Population 

Bomb in which he supported the Malthusian 'catastrophe' argument by predicting 

disaster for humanity as a result of the population explosion. To support his 

arguments, Ehrlich referred to rising carbon dioxide levels in the atmosphere and 

introduced the Impact Formula: l=PxAxT, where !=environmental Impact, 

P=Population size, A=Affluence and T=Technology (Burlington Free Press, 

viewed 31 July 2008, 

<htt.rr;ltw~y_yv ._Q_~!!.iiI~g_ton fr~L~_§.§:.g:miJ a_Qp_§fQ bcs. dl I/article? ALD=/2 00 8 0607 I 0 PI 

~JQ_f:J/8_Q9_Q1Q.1.Q.9/1Q_Qfi>). Although some of Ehrlich's predictions were seen to 

eventuate in third world countries, his credibility suffered in the developed world 

as population growth slowed and food production increased, and his time 

schedule for imminent world disaster proved to be wrong. 

Foreman (2008) referred to Ehrlich 's formula when pointing out that social 

scientists and economists tend to place emphasis on consumption rather than 

population growth as the greater problem facing humans, but that biologists and 

scientists stress population as the greater danger. Foreman claims that while the 

impacts of land degradation, resource depletion, famine, and social/political 

disruption have been examined, ecological and evolutionary damage has been 

ignored. He contends that humans harm nature in seven ways; by direct killing, 

habitat loss and modification, habitat fragmentation, exotic species invasion, loss 

and disruption of ecological and evolutionary processes, biocide pollution and the 

greenhouse gas effect. According to Foreman, this damage is cumulative and 

synergistic (Foreman 2008). 

Despite some debate over the accuracy and relevance of Ehrlich's predictions, it 

can be argued that he was influential in raising awareness of environmental 
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issues and stimulating discussion, and his views have been supported by recent 

research. Liu et al (2003) explored the effects of human population size and 

growth, arguing that they are often considered important drivers of biodiversity 

loss, whereas the effects of household dynamics are usually overlooked. 

According to Liu et al, having fewer people in more households means that more 

resources are consumed and greater stress is placed on the environment. They 

identified as 'hotspot countries' those where the annual growth rate in the number 

of households was substantially higher than the population growth rate between 

1985 and 2000. Over 80% of hotspot countries showed this pattern. Divergent 

population and household growth rates are expected to continue to become more 

pronounced over the next 15 years, suggesting that it is critical to consider 

household growth when assessing threats to biodiversity (Liu et al 2003). 

The sustainable agenda gained a new public prominence when its implications 

were explained in clear and simple ways by experts. David Suzuki, a Canadian 

environmental activist, gained an international reputation through his 

publications, television and radio series on environment issues, and particularly as 

host of the CBC television show titled The Nature of Things that was launched in 

1979 and has been shown in more than 50 countries. As well as stimulating 

interest in the natural world, Suzuki has been a prominent and controversial writer 

and speaker on the effects of climate change. He has advocated strategies for 

achieving a more sustainable society including the use of renewable energy and 

energy conservation in households (Phillipson & Suzuki 2000). His approach has 

not been primarily about products. 

Ralph Nader has achieved global prominence as an author, lecturer and activist on 

issues including the environment and consumer protection. The author of Safe at 

Any Speed (1965) and the founder of the consumer movement, he promoted his 

views by standing as a candidate for the Presidency of the United States in 2004 

and 2008, and as a Green Party candidate in 1996 and 2000; in the 2008 election 

for President he finished officially third with 700,000 votes. In 1971 , Nader 

founded the non-government organization, Public Citizen, to investigate a range 

of environmental, economic and health practices in the USA. In 2008, the 

organisation had over 140,000 members. Vsych (2008) pointed out that Nader, 
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individually and through Public Citizen, has advocated the elimination of nuclear 

energy in favour of solar, tidal, wind and geothermal technologies, and to support 

his views has utilised arguments embracing sustainability, economics, national 

security, governance, and labour regulation. 

Another American, the former U.S. Vice-President Al Gore, could be added to the 

list of individuals who have had a significant influence on the growth of global 

environmental awareness. He wrote and produced the 2006 documentary film An 

Inconvenient Truth, where he addressed the many challenges facing the planet 

because of climate change. In 2004, he launched Generation Investment 

Management with the objective of creating environmentally-friendly business 

ventures. In 2006, he founded The Alliance for Climate Protection, and in 2007 

was joint winner of the Nobel Peace prize 'for efforts to build and disseminate 

greater knowledge about man-made climate change, and to lay the foundations for 

the measures needed to counteract such change' (Nobel Foundation website, 

viewed 17 June 2008, <www...:_riob~v_ri~~.:.9Ig> ). Importantly for this thesis, it 

should be noted that these prominent figures do not always explain the issue of 

'cradle to grave' that is central to rethinking industrial design practices. 

Environmental groups and associations 

The period of the late 1960s and early 1970s, active years for the growth of 

environmental awareness, saw the foundation of two international organisations 

that have had significant impact on the development of a sustainability 

consciousness. One of these organisations, Friends of the Earth (FoE), was 

founded in the United States in 1969 and became an international network in I 971 

with the establishment of branches in Sweden, the UK, and France . An Australian 

branch of FoE was established in Adelaide in 1972, and Friends of the Earth 

Australia (FoEA) was formed in 1974. In 2008, Friends of the Earth International 

(FoEI) claims to be 'the largest grass roots environmental organisation' with 

member groups in 68 countries, and states on its website that it organises 

campaigns on sustainability issues related to biodiversity, climate change, 

corporations, the economy, trade, real food, transport, and waste (FoEA website, 

viewed 9 November 2008, <_'01:}'.Y~.Y_J9~-=QIK_(};_~_!>). 
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The other organisation, the Greenpeace Foundation (now Greenpeace), was 

established in 1972 in Vancouver, Canada, and in 2008 had offices in over 40 

countries affiliated to Greenpeace International based in Amsterdam. The 

Greenpeace mission differs slightly from that of Friends of the Earth, though it 

has had a similar influence in promoting development of a sustainability 

consciousness. Greenpeace's mission is to utilise 'non-violent direct action, 

lobbying and research' to achieve its goals, which include 'catalysing an energy 

revolution to address climate change', 'reducing dependence on finite resources', 

creating a toxic free future with safer alternatives to hazardous chemicals in 

today's products and manufacturing', and 'campaigning for sustainable 

agriculture by encouraging socially and ecologically responsible farming 

practices' (Weyler 2008, p.3). 

Timmer (2004) argued that the different organisational forms of Friends of the 

Earth International and Greenpeace could affect their capacity to address 

challenges from the complex and interconnected nature of global environment 

problems. Timmer' s arguments have implications for all companies and 

businesses that are facing challenges relating to sustainability, and hence for this 

study. According to Timmer, organisational form encompasses an organisation's 

structure, resources, internal governance, culture, accountability, and relationship 

with the external environment, and the organisational form selected will affect the 

organisation's ability to adjust to internal and external factors. Timmer points out 

that Greenpeace chose a hierarchical form of organisation with a centralized 

headquarters that controls the mission, campaigns and strategies employed by 

international branch offices, whereas Friends of the Earth International was 

established as a horizontal, federated structure that initially included only 

decentralized, autonomous national offices and later an international 

clearinghouse to facilitate communication. 

FoEI's networked, federated structure allows an inclusive consensus process for 

decision making that enables the development of both global and national 

campaigns, whereas the centralised control chosen by Greenpeace can enable 

flexible decision-making that is advantageous in the rapidly changing global 

governance environment. While Timmer avoids nominating either organisational 
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form as the more effective in addressing environmental challenges, she notes the 

advantages for an organisation of using organisational form as a 'dynamic 

strategic choice rather than as a fixed unchangeable entity'. Timmer' s study has 

relevance for manufacturing organisations that need to adapt to internal and 

external sustainability challenges (Timmer 2004 p.47). 

A number of categories of environmental groups have emerged in the late 20th and 

early 21st centuries, each reflecting varying attitudes and approaches to the 

generic issue of sustainability. Robertson (2008) classified these as three branches 

of the 'green' movement known as the 'Dark Greens', the 'Light Greens' and the 

'Bright Greens'. Sweden even has a political party called the 'Green Reds', 

meaning left wing and environmentally concerned. According to Robertson 

(2008), the 'Dark Greens' argue that environmental problems emanate from 

industrialized capitalism and that this is exacerbated by 'growth mania'. 

Robertson points out that the 'Light Greens' have been formed from a range of 

environmental groups including Deep Ecology, Pot-Materialism and Holism, and 

their ideology is based on the Gaia theory of Jam es Lovelock proposing that life 

on earth can be viewed as a single organism. An emerging generation of 

environmentalists, the 'Bright Greens' , believe that sustainability can be achieved 

through better designs, new technologies and more widely distributed social 

innovations, and not through protest movements or anti-consumerism (Robertson 

2008). That not all students identify with political parties is an indication of the 

challenges faced by educators in explaining the linked political and social choices 

that we make as consumers and producers. 

There are also a growing number of ' green' groups that focus specifically on 

design. For example, the Environmental Design Research Association (EDRA) is 

an international association of design professionals, researchers, students, and 

others committed to advancing and disseminating environment design research. 

The increasing awareness of environmental issues among designers in the 1990s 

was reflected in the foundation in 1994 of the 02 Global Network (02GN) of 

ecodesigners. 02GN had its origins in 1986 when a group of twenty-nine 

European designers began to question why unsustainable practices were used or 

necessary . Niels Peter Flint, a member of this group, established 02 Denmark and 
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then 02 International, and this led to the eventual foundation of 02GN by Iris de 

Graaf and Willem Hanhart. Wendy Brawer, who was co-founder of 02 New York 

with Amelia Amon, has produced a green map system showing conservation areas 

and environmentally safe transport and businesses in New York, and is helping to 

cultivate a global awareness of sustainability issues by identifying international 

eco sites (Kiser 2006). The 02 website, produced by the Netherlands Design 

Institute in collaboration with the 02 network, supports information and 

know ledge exchange among designers and entrepreneurs engaged in the 

development of environmentally sustainable products and services . There are also 

centres for sustainable design in a number of countries , often attached to the 

design schools of universities (Design Directory , Sustainable Design 

Organizations, viewed 5 April 2009 , 

http://www.dexigncr.com/directorv/cat/Sustainablc-

Design/Organizations.html). The general picture I have presented in this section 

is of the complexity of environmentalists and environmental movements , some of 

which addresses rampant consumption and the means of production , whilst others 

focussed more on the general idea of the 'planet'. An industrial design graduate 

probably needs to have an understanding of how the environmental debates have 

emerged over time . 

Environmental agreements and legislation 

The development of environmental agreements and legislation in Australia has 

been informed by a range of global initiatives in the environmental area. In this 

section, global initiatives are first discussed, and initiatives in Australia are then 

addressed in the context of international precedents. At the time of binding this 

thesis, the legislation had changed again, an indication of the volatility of this 

domain. 

International Initiatives 

Since the 1970s, there have been a number of global attempts to address the issues 

of environmental degradation, and to curb this degradation through protocols, 

declarations and government regulations. Global warming has come to the 

forefront of international awareness, and this will continue to be a driver in 
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attempts to achieve a more sustainable world. 

At the Earth Summit of 1992 in Rio de Janeiro, many international governments 

signed The United Nations Framework Convention on Climate Change 

(UNFCCC), agreeing effectively that development must not disadvantage the 

present or the future ; that a precautionary approach regarding the environment 

must be used; that sustainability must be a part of development and that the 

polluter must bear the cost (Burdek 2005). The Kyoto Protocol (1997) emanated 

from a meeting held in Kyoto in 1997 to discuss the UNFCCC. The Kyoto 

Protocol was designed to limit greenhouse gas emissions by setting binding 

targets for emissions of 5.2% by 2010; it became legally binding on 16th February 

2005. Although the Australian Government signed the Kyoto Protocol in 1997, it 

then joined the USA in refusing to ratify it. 

In the early years of the 21st century, a number of summits and reports on the 

effects of climate change and greenhouse gas emissions have helped to heighten 

awareness of the issues and to promote development of a global environmental 

consc10usness. 

A report by the Intergovernmental Panel on Climate Change (IPCC) in 2007 

shows a dire picture of anthropogenic activities, and included warnings of the 

dangers of emissions of carbon dioxide and nitrous oxide (greenhouse gases). The 

IPCC Fourth WGI Assessment Report 'Climate Change 2007: the Physical 

Science Basis' Summary for Policymakers - 5th February, 2007, document 

included a warning that anthropogenic warming and sea level rise would continue 

for centuries due to the timescales associated with climate processes and 

feedbacks, even if greenhouse gas concentrations were to be stabilized. 

'The Stern Review: The Economics of Climate Change' (2006) was 

commissioned by the British government and took data from the IPCC Report to 

justify its remarks and recommendations. The first half of the review looked at the 

economic implications of climate change and the economics of stabilising 

greenhouse gases. The second half of the review looked at the complex policy 

changes needed for the transition to a low carbon economy, and to ensure that 

societies can adapt to the changes that will be imposed by global warming. Strong 
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early action was recommended, and the report emphasised that any delay would 

damage economies, perhaps irreparably, and would limit the ability of the natural 

environment to maintain itself. 

According to the European Union Handbook (2002), the national governments of 

the European Union can be grouped into 'leaders' and 'laggards' on 

environmental issues: 

States such as the Netherlands and Denmark, along with Austria, Finland and 

Sweden, are seen to be more environmentally progressive than many states of the 

Mediterranean region. Germany, which is often seen as a prime mover on many 

environmental issues within the EU, has faced the cost of environmental 

degradation in the five new states since unification in 1990 ('European Union 

Handbook: regional handbook of economic development prospects onto the 21st 

century', 2nd edition, 2002 p. 212). 

Between 1970 and 2000, the European Community and the EU developed a 

number of environmental instruments. The first Environmental Action 

Programme (EAP) was adopted in 1972, and this was followed by four more 

EAPs before 1992. In 1999 the ratification of the Amsterdam Treaty made a clear 

statement of commitment to 'hannonious, balanced and sustainable development' 

... placing protection of the environment and sustainable development on the same 

basis as economic development' (European Union Handbook 2002). The 

Maastricht Treaty of 1992 introduced the provision of fines for environmental 

infringements, but due to confusion over national and state responsibilities, it was 

not until 2000 that the first fine was imposed on Greece. Despite the various 

environmental agreements and treaties between 1972 and 2000, the European 

Handbook 2002 concluded that progress has been disappointing: 

The main problems of implementation of the legislation are delays in notifying 

national implementing measures; doubts about conformity with the legislation; 

poorly drafted legislation; uneven or weak application of the legislation at the 

national level; and failure to take into account the diversity of conditions at the 

national level ('European Union Handbook: regional handbook of economic 

development prospects onto the 21 st century', 211
d edition, EU 2002 p. 247). 
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Gunningham and Grabosky (1998), while claiming that that both government and 

market approaches to environmental protection had been 'less than satisfactory', 

showed some optimism for the future. According to these authors, the history of 

environmental regulation included a 'command and control' approach to 

regulation in the early 1970s, followed by a phase of substantial deregulation with 

market-based solutions in the late 1970s and 1980s. While both phases had some 

advantages, they had substantial failings. What was required were not more 

conventional forms of direct regulation, but 'more flexible, imaginative, 

innovative forms of social control' including self regulation and co-regulation 

(Gunningham and Grobosky 1998, p. 4). They argued that not only ' first parties' 

(government), but 'second parties' (business) and 'third parties' (both commercial 

and non commercial) could play important quasi regulatory roles and help to 

achieve desired policy outcomes far beyond those achieved so far (Gunningham 

and Grobosky 1998, p.449). 

Gunningham and Sinclair (2002) in their book Leaders and Laggards aimed to 

show, through a range of case studies dealing with innovative regulation, which 

instruments and strategies could be valuable. The case studies presented, of small 

and medium-sized enterprises (SMEs) including an air conditioning firm and a 

smash repairs business, have relevance for some manufacturing companies and 

industrial design practices because of their similar sizes and environmental 

challenges. SMEs tend to have a higher level of environmental impact per unit, 

and lower compliance rates with health, safety and environmental regulation. 

They have a lack of resources and higher compliance costs. Many are not aware 

of their environmental impact and lack technological solutions to their 

environmental problems or regulatory obligations. They have low public profiles 

and often escape the attention of pressure groups, and the large numbers of SMEs 

mean that many escape regulatory scrutiny (Gunningham and Sinclair 2002, 

p.14). This has implications for my study, as many industrial designers operate 

relatively small practices. 

Among the instruments and strategies recommended by Gunningham and Sinclair 

for improving the environmental performance of SMEs are education and 

training, facilitating self-inspection and self auditing, increasing pressure on the 
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total supply chain, industry co-regulation involving a hybrid instrument of 

government-set targets and industry-based implementation, and an economic 

instrument based on incentives (Gunningham and Sinclair 2002, p.34). Here I 

suggest that tertiary education has a crucial role to play in this web of exchange 

and influence. 

Gunningham (2008) acknowledged that environmental policy reform has taken 

place generally in a 'hostile political and economic environment', and that 

international trends show few signs of change under the lower taxation regimes in 

most economically advanced countries. He claimed that governments have 

experienced pressure from industry to reduce the economic challenges associated 

with compliance on environmental regulation. He pointed out that some 

environmental non government organizations (NGOs), frustrated with their 

limited impact on governments or at the ineffectiveness of governments in 

protecting the environment, have adopted strategies ranging from ' confrontation 

to partnership ' . A 'regulatory configuration' has occurred, demonstrated by the 

United States EPA 's Reinventing Environmental Regulation Programme, a range 

of informational regulation initiatives, and various forms of industry self-

management (Gunningham 2008, p. 111 ). 

Australian Initiatives 

While the global initiatives on environmental legislation described above may 

have established the foundation for developments in Australia, this section 

establishes that a range of legislative measures have been introduced by various 

Australian authorities to address Australian issues and situations, particularly in 

the areas of pollution and carbon emissions. 

Professor Ross Garnaut in his 'Climate Change Review Final Report' (2008) 

proposed a scheme aimed at reducing Australia's carbon emissions and linking 

into the economy by means of permits for polluters. Garnaut's proposed scheme, 

to be administered by the Australian government, would place a ceiling on the 

amount of carbon dioxide (C02) that Australian industry can produce each year. 

Organisations would be awarded or would buy certificates that will entitle them to 

produce 1 tonne of C02 per certificate. Money generated by the government from 

the sales of certificates would be used to assist consumers and businesses 

26 



that are adversely impacted by higher costs. The government has deferred action 

on carbon emissions until at least 2013. (The Gamaut Climate Change Review, 

viewed 10 September 2008, 

<http://www.gamautreview.org.au/CA25734E0016Al31 /pages/rep01is-and-

m!Pers>). 

While it can be argued that the Gamaut Report has helped to reinforce the focus 

upon environmental issues in the Australian community, it also has created 

controversy; critics have pointed to a number of omissions. For example, the 

report appears to ignore the contribution to greenhouse emissions of methane 

omitted by ruminant livestock. Russell, Singer and Brook (2008) have pointed out 

that the Gamaut Report has averaged the effect of methane over 100 years and 

thus spread the heating effect, whereas environmental damage will be greatest in 

the next ten years. Russell et al suggest that fewer ruminant cattle should be bred 

in Australia (What's New at KP MG, viewed 10 September 2008, 

<http://wwww.kpmg.com.au/Default.aspx?TablD= l 4028KPMGArticleltem=2846 

>). 

In response to the Gamaut Report, the Australian Government produced a Green 

Paper (www.lavoisier.com.au/articles/climate-

policy/gamaut/CurtinonGarnaut.pdf) and then a final White Paper 

(www.climatechange.gov.au/ .. ./cprs-whitepaper.aspx) with a strategy to reduce 

Australia's carbon pollution to 60% of 2000 levels by 2050. The government's 

strategy will be based on three pillars, the first aimed at reducing Australia's 

greenhouse gas emissions, the second at adapting to climate change that we 

cannot avoid, and the third at helping to shape a global solution. The third pillar 

will require considerable diplomatic effort as well as cooperation from other 

countries. 

The strategy involves the government setting a limit on carbon emissions to 

achieve its objective of reducing greenhouse gas emissions. Permits allowing 

specified emissions will be auctioned off by the government. Companies will 

have to pay for their original allocations of permits and for any they buy from 

other companies later. The carbon reduction scheme (ETS) would concentrate on 

the biggest polluters, and place obligations on Australian companies that 
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produce more than 250 ,000 tonnes of carbon pollution per year. The ETS is 

currently deferred and may never be implemented. 

The Green Paper outlines programs to assist businesses in the transition period. 

This assistance involves providing free permits to the most emissions intensive 

trade exposed activities, some direct assistance to coal-fired electricity generators, 

and the creation of two specific industry adjustment funds, the Climate Change 

Action Fund and the Electricity Sector Adjustment Scheme. The government will 

cut fuel taxes on a cent for cent basis and provide a range of additional assistance 

measures to households to help with adjustment costs and improve household 

energy efficiency, and these measures will be reviewed regularly. It is proposed 

that the agricultural industry will not join the Scheme until 2015 after extensive 

consultation and focus on practical solutions to the problems. The transition 

period is planned to be measured and deliberative and will form part of the long-

term economic reform agenda, including structural reform (Timber Communities 

Australia, viewed 12 September 2008, 

<.h!!.Q ://www. tea. org.au/reportssubmissions/ docs/080724 TCAoverviewofaustrali 

.0:§reSQOl1'i~.to~Jimat_~cha11~.com.au> ). 

It is argued later in this study that government-driven environmental legislation 

provides a powerful motivation for sustainable practices, and that those countries 

with the best levels of sustainable practice tend to be those with the strictest 

regulations. 

Action by Australian governments on environmental legislation between 1970 and 

2000 has been criticised by some as inadequate. Walker (1992) in Australian 

Environmental Policy, provided ten case studies that explored the politics and 

problems associated with development and execution of environmental policy in 

Australia. Included were studies of Tasmania's Wesley Vale pulp mill, the Ord 

River Scheme, and the Moreton Island sand mining conflict. The book included 

also a chapter on federal - state tensions in environmental management. 

Following its election in November 2007, the new Australian Labor Government 

quickly ratified the Kyoto Protocol and confirmed that a national emissions 

trading scheme (ETS) would be introduced by 20 I 0. It announced that it would 
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set interim emissions targets once it received analyses from the Department of 

Treasury and the Gamaut Climate Change Review, an independent study that was 

to be conducted by Professor Ross Gamaut. The government also committed to 

ensuring that at least 20% of Australia's electricity supply would be generated 

from renewable sources by 2020. 

While Walker demonstrated through the case studies the development of a 

sustainability consciousness among some Australian individuals and groups, he 

concluded that this development is, 'if not in spite of government, at least in 

advance of it'. According to Walker, some of the most important contemporary 

changes linking conservation with production - such as the new emphasis on 

sustainable agriculture - were occurring through cooperation between voluntary 

and producer groups such as the Australian Conservation Foundation and the 

National Farmers' Association: 

... the fundamental conflict, at all levels of public decision-making, is between the 

rationalities of neo-classical economics and bureaucratic administration on the 

one hand, and that of ecology on the other. It is unlikely that environmental 

management will be effective unless this conflict is resolved, and the implications 

permeate all levels of government and administration (Walker 1992, p. 254). 

There are many examples that some levels of government in Australia have taken 

environmental issues seriously. For example, many local councils have 

encouraged recycling practices through the provision of services such as recycling 

bins. The following examples of legislation, though not all related directly to the 

design and manufacturing sector, reflect developments in attitudes that have 

implications for sustainable approaches in all sectors. In 2006 the Victorian state 

government announced a $2.4 billion plan to alleviate the water crisis in that state 

by massively increasing recycled water for industrial use sites such as cooling 

towers. This was criticised by industry users such as representatives of 

TRUenergy who claimed that technical, health and safety issues needed to be 

resolved (Hughes 2006 p.23). 

In 2008 the Queensland government passed legislation to address potential water 

scarcity in the state, including the bill to give the Australian Commonwealth more 
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than 10 billion litres of unallocated water from the Murray-Darling Basin 

catchments, the joint Queensland Government/Gold Coast City Council plan for 

capturing water lost through leaks, and legislation to provide a $408 million 

investment in the Western Corridor Recycled Water project. This legislation has 

implications for the design and manufacturing sector; industrial designers need to 

take water usage into account in their designs, and manufacturers need to find 

ways to use less water in the production stage. 

In response to the environmental problems caused by greenhouse emissions, the 

Queensland government declared in 2007 that all electrical hot water heaters will 

be phased out by 2010, and that 18% of Queensland 's electricity will be 

renewable by 2020. Conversely, the Queensland government has renewed its 

commitment to coal produced energy and the untested geosequestration process 

that involves capturing carbon dioxide gas before it is pumped into the 

atmosphere <www .dme .qld .gov .au/Energy /energy _policy .cfm >. 

In South Australia, the Climate Change and Greenhouse Emissions Reduction Act 

(2006) made South Australia the first government in Australia and only the third 

jurisdiction in the world to legislate targets to reduce greenhouse emissions. The 

Act has three targets: 

To reduce by 31 December 2050 greenhouse gas emissions within the State by at 

least 60% to an amount that is equal to or less than 40% of 1990 levels as part of a 

national and international response to climate change. 

To increase the proportion of renewable electricity generated so it comprises at 

least 20 per cent of electricity generated in the State by 31December2014. 

To increase the proportion of renewable electricity consumed so that it comprises 

at least 20 per cent of electricity consumed in the State by 31 December 2014 

(South Australian Government , Tackling Climate Change in South Australia, 

viewed 7 June, 2008, <http: //www.climatechange.sa.gov.au>). 

The South Australian government has also encouraged the reduction of landfill 

through the activities of Zero Waste SA. The government claims that 2.43 million 

tonnes of material was diverted from landfill in 2006-2007, and that the amount of 
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waste sent to landfill has continued to fall in each year of the program. South 

Australia performs particularly well in construction and demolition waste 

recycling, beverage container recycling, steel, and plastics. (Government of South 

Australia, Action Now for the Future, viewed 22 July 2009, 

<http://www.ministers.sa.gov.au/news.php?id=3268>). 

In November 2008 the South Australian government announced that it proposed 

to ban electronic waste including light globes, computer screens and television 

sets from landfill sites. In its announcement, the government pointed out that toxic 

materials including lead, arsenic, beryllium, copper, zinc, cadmium and mercury 

can leach into the soil from dumped e-waste, and it stated that the intention of the 

proposal was to force manufacturers and relevant stakeholders to recover and 

recycle electronic waste as is required in some countries such as Japan 

('Government plans to bane-waste at landfills' , The Advertiser, 6 November 

2008, viewed 22 July 2009, p. 3 

<h!!Jr //www .news.com.au/adelaidenow/story/0,22606,246 14848-2682,00.html> ). 

Such government initiatives can have a significant impact on industry and 

manufacturing. At present the Australian Emissions Trading Scheme due to start 

in 2010 does not include waste, but the inclusion of both waste and agricultural 

sectors is under consideration. Methane emitted by both these industries is a very 

big greenhouse gas contributor. As waste becomes a more pressing issue , 

industrial designers along with the manufacturing industry will have to factor this 

issue into their designs and their business practices. 

The Australian government has also introduced a number of reporting 

requirements for Australian businesses to ensure that they comply with 

regulations in a range of environmental areas. These reporting requirements have 

been influenced to some degree by guidelines for sustainability reporting that 

emanated from the Global Reporting Initiative (GRI), formed in the USA in 2000 

by the Ceres and the Tellus Institute with the support of the United Nations 

Environment Programme (UNEP). Businesses in Australia in 2008 are required 

by law to report annually on their greenhouse gas emissions through the National 

Greenhouse and Energy Reporting System (NGERS), and on the type and amount 

31 



of pollutants they emit through 'The National Pollutant Inventory' (NPI). Energy 

Efficiency Opportunities (EEO) requires Australian businesses that use more than 

0 .5 petajoules of energy per year to identify and evaluate their efforts to save 

energy. The National Industrial Chemicals Notification and Assessment Scheme 

(NICNAS) requires businesses that manufacture or import certain industrial 

chemicals to provide annual reports, and companies in certain circumstances are 

required to report their environmental compliance to the Australian Securities and 

Investment Commission (ASIC) (Australian Government website , viewed 10 

November 2008 , <business .gov.au>). 

In July 2005 , the National Environmental protection Council (NEPC) initiated the 

development of a National Environmental Protection Measure (NEPM) for 

product stewardship. Product stewardship recognises that manufacturers, 

governments and consumers have a shared responsibility for the environmental 

impacts of a product throughout its full life cycle. Following the release in 

December 2004 of a discussion paper titled Co-regulatory Frameworks for 

Product Stewardship, the NEPM sought to establish guidelines and principles to 

be applied by governments in developing product stewardship agreements for 

various sectors. ('Product Stewardship ', EPHC website, viewed 24 July 2009, < 

http://www.ephc.gov.au/taxonomy/term/45>). 

The National Packaging Covenant (NPC), a co-regulatory agreement between 

packaging industries and government , was introduced by the Environmental 

Protection and Heritage Council (EPHC) in 1999 and in 2005 was strengthened 

and extended until the end of 2010. The Covenant aims to reduce the 

environmental impacts of packaging in all sectors including the rapidly growing 

information and communication technology (ICT) sector. Signatories to the 

Covenant undertake to commit no new packaging to landfill and to help achieve a 

national recycling target for packaging of 65 per cent (up from the current 48 per 

cent) by the end of 2010 ('Human Settlements', Australian Government, Dept. of 

the Environment, Water, Heritage and the Arts , viewed 24 July 2009, 

<http://www.environment.gov .au/settl ements/waste/covenant/ index .html>). 

Figures issued by The Australian Bureau of Statistics (ABS) in 2008 demonstrate 

that Australians are becoming more environmentally aware, and at least 
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some of the credit for this can be attributed to leadership from various levels of 

government. The ABS statistics show that the use of insulation in homes 

increased from 52% of dwellings in 1994 to 61 % in 2008, though only a small 

proportion (4%) of households reported that they had installed insulation in order 

to save energy. The use of solar energy, used primarily for heating water, 

increased from 5% in 2002 to 8% in 2008. The use of off-peak electricity in hot 

water systems increased from 30% in 2002 to 35% in 2008. Water and energy 

efficiency were the main factors considered by Australian households when 

replacing or buying white good appliances. Energy star rating ranked first over 

cost when replacing/buying a refrigerator (50%), separate freezer (46%) and 

clothes dryer ( 45% ). The use of cold water rather than warm water in washing 

machines increased from 64% in 1994 to 74% in 2008. More than half of all 

households (52%) were aware of GreenPower in 2008, compared with 29% in 

2005 (Australian Bureau of Statistics, March 2008 p. 322). At the time of 

completing the thesis, the rising costs of electric power seem to have triggered in 

consumers a growing awareness that this 'problem' is not going away. I have 

listed the examples from State government policy across Australia to indicate that 

there is no consistent practice across the nation and that some states seem braver 

than others to initiate change in policies that relate to water, waste and refuse. All 

of these changing approaches have implications of which industrial designers 

need to be cognisant. 

Media influences on environmental awareness 

Lamay & Dennis (1991) argued that in the early 1990s the coverage of 

environmental issues by mass media 'has yet to break free from the traditional 

demands of "news" or existing paradigms of economic and social thinking'. They 

pointed out that much of the environmental media coverage of the time was about 

pollution rather than conservation and sustainability because stories about 

pollution fit more readily into the requirements of news. Coverage of global 

environmental issues in the USA is frequently limited by the imposition of 

provincial perspectives and implications (Lamay & Dennis 1991 p .171). The 

implications of consumption of products and the way in which they are 

manufactured has perhaps not gained the prominence it deserves. 'Resource wars' 
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such as the current concern about cobalt production in parts of Africa (necessary 

for components of mobile telephones etc.) will give more attention to the matter 

of scarce materials. 

It could be argued in defence of environmental journalists of the early 1990s that 

they had access to only limited statistics on environmental issues. Following the 

formation of the Global Reporting Initiative (GRI) in 2000 and the adoption of its 

guidelines in many western countries, businesses in 2008 are required by law to 

provide annual reports on a range of environmental areas, and the resulting 

statistical information should provide valuable resource material for interested 

environmental journalists and media organisations. There are now mandatory 

requirements for Australian businesses to report annually to specified government 

agencies on their greenhouse gas emissions, the type and amount of pollutants 

they emit, their efforts to save energy, use of industrial chemicals, and general 

environmental compliance. (Australian Government website, viewed 10 

November 2008, <business.gov.au>). 

Hunter (2007) has pointed out that environmental journalists face constraints that 

are similar to those faced by journalists working in most areas of science. Hunter 

argued that environmental issues do not have the immediacy of some other 

journalistic issues: environmental research takes a long time, results are 

conventionally presented as papers in scientific journals, and the 'big picture' 

emerges only after a synthesis of the results of these papers. All these factors 

provide a challenge for the environmental journalist, who is often pressuring 

scientists for preliminary results before the findings have been published (Hunter 

2007). 

The potential of environmental journalists to make a significant contribution to 

sustainability awareness and practice has been recognised in the USA, where a 

number of universities including Boston University and the University of 

California at Berkeley offer courses in environmental journalism. The University 

of Colorado at Boulder has established a Center for Environmental Journalism 

which offers fellowships and a graduate program with the aim of 'helping 

journalists to accomplish the critical task of (facilitating) informed decision by 

providing the public with timely, accurate and unbiased information on 
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issues such as climate change' (Center for Environmental Journalism website, 

viewed 12 November 2008, <~~~.cqlq_[~do-=-~du/joumalism/cajL>). These 

innovations point to a new paradigm emerging in which the environmental 

debates are mainstreamed. 

The Australian Liberal Government demonstrated its appreciation of the potential 

influence of environmental journalism in 2006 by establishing in association with 

the Australian Museum the $10,000 Australian Government Peter Hunt Eureka 

Prize for Environmental Journalism. The criteria for the award include 

newsworthiness of the story and its impact - positive effect or influence in the 

community, accuracy, creativity in communicating concepts and ideas, 

appropriateness of context, and adherence to ethical standards. The 2008 winners 

were journalists Mathew Murphy and Ruth Williams for their series in the Age 

(February 2008) depicting the confusion among both businesses and consumers 

about green credentials and the new language of the green economy. According to 

the presenter of the award, the journalists demonstrated that many Australian 

businesses are ill-prepared and uninfonned about climate change, and that the 

public is confused about the meanings of terms such as 'carbon offset' and 

wonders how the claims of a company to be ' carbon neutral ' are assessed. The 

journalists showed the urgent need for regulation of the green market (Australian 

Museum website, viewed 22 November 2008, <www. austmus .gov.au>). 

The environmental influences described in this first section of the chapter 

occurred predominantly in the period since the 1960s, and were provided by 

individual environmental activists, groups and, to some degree, government 

legislation. Most of the issues explored have been related to generic 

environmental issues such as climate change, depletion of natural resources, and 

harmful emissions. There were also a range of environmental influences with 

particular implications for the design and manufacturing sectors, and these are 

explored in the following section. 

Influences on the industrial design and manufacturing sector 

The focus in the early sections of this chapter has been on influences that have 

helped develop a generic sustainability consciousness, and the emphasis in this 
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section is on the influences that have had particular significance for industrial 

design and manufacturing industry. 

Dorothy Mackenzie ( 1991) in the book Green Design: Design for the 

Environment presented 24 case studies of designs from Germany, Scandinavia, 

the U .K. and the U.S.A. that demonstrated the approaches to sustainability taken 

by their designers and manufacturers. Ten of the case studies were examples of 

sustainable practice in product and packaging design, and explored design 

decisions on the choice and recyclability of materials; minimisation of resources; 

type of energy source; industrial treatments; life cycles of products; and 

minimisation and disposal of waste from design and manufacturing processes . 

The subjects for the case studies on product design were Dolphin-Wilding 

Furniture (UK), the Ifo Acqua toilet (Scandinavia), AEG white goods (Germany), 

the Volvo concept car (Sweden), and the General Motors electric car (U.S.A.). 

The packaging case studies were focused on Yellow Design (Germany) and the 

U .K. firms Procter and Gamble Plastics, The Body Shop, and Berol Karisma 

Pencils. Mackenzie in her book provided also some detailed information on a 

range of environmental challenges facing design stakeholders in the early 1990s, 

and advice on how they might be addressed. She included also sections on 

'further reading' and 'where to get information' (McKenzie 1991). 

While the design practices highlighted by Mackenzie were not indicative of 

approaches in all international design and manufacturing firms in 1991, the case 

studies demonstrated the increasing awareness of environmental issues since the 

1960s, and the impact of this on industrial design practice, design education and 

the manufacturing industry. Mackenzie's book was innovative in its approach and 

scope, though it should be noted that at the time of its publication a number of 

sustainability initiatives in design research, design practice and government 

regulation had been introduced in various parts of the globe, and some of these are 

discussed later in this chapter. It can be argued that these initiatives were the 

result of the influential activism of a number of individuals from the design sector 

over the previous thirty years. 

Among those who have helped focus attention on the importance of design for 
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sustainability have been Vance Packard, Buckminster Fuller, Charles and Ray 

Eames, Alvin Toffler, and Victor Papanek. Charles Eames and his wife Ray were 

American designers who during the 1950s pioneered the use of innovative 

technologies and materials to design chairs from fibreglass, plastic resin and wire 

mesh. They argued that these materials were more eco-friendly than wood and 

upholstery alternatives that included polyurethane foam, polypropylene and 

formaldehyde. They tackled only problems that interested them, assuming that the 

problems and their solutions would interest everyone else, and strove to get the 

best solution for each element (Caplan 2005). 

Charles and Ray Eames worked across a range of media, and in 1958 they began 

work on the film Powers of 10 as a teaching tool for the Commission of College 

Physics. Eventually launched ten years later, the film explored the universe by 

zooming from microscopic objects to objects magnified by I 0, and ten again, and 

so on. The film shows how everything is interconnected, and this has messages 

for designers in their efforts to practice sustainability. Charles and Ray Eames' 

visual portrayal of our physical realm, from the microscopic to the perplexity of 

the outer limits of the universe, offered a new way of looking at the magnitude 

and perhaps incomprehensibility of the universe . It suggested that though we 

humans have only a minute portion of the universe to look after, we are doing a 

terrible job. According to the designer Ezio Manzini, though the Commission did 

not get precisely the film it asked for, it got a great deal more (Manzini 1995). 

Although the Eames ' output of beautiful chairs and other objects are frequently 

aestheticised, that is, appreciated for their formal values, it is important to 

emphasise that other value systems were at work in the creation of these designs. 

Norman Bel Geddes, once a scene designer for the New York Metropolitan 

Opera, opened an industrial design studio in 1927 and designed a range of 

futuristic products including a teardrop-shaped automobile, an art deco 'house of 

tomorrow', and a 9 deck amphibian airliner with the facilities of a modem 

stadium. One of his books, Horizons, published in 1932, popularised streamlined 

design and had a significant influence on Western design of the period, and 

another titled Magic Motorways advocated advances in highway design and 

transportation. His significance for sustainable practice comes from his insistence 
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that while designers may be concerned with style, they must have an 

understanding of all the client's needs and problems, including those involved 

with cost cutting and elimination of waste. For example, when Bel Geddes was 

asked to design a stove and to produce drawings within a week, he replied that it 

would take him a year. He reduced hundreds of stove parts to sixteen, thus 

minimising costs and causing sales to soar. He met with resistance from the 

company at first, but he persisted and produced successful results (Caplan 2005). 

His meticulous approach can be used to reinforce the fact that designers need to 

be fully informed if they are to understand all the design problems involved. His 

practice is another example of how the life of a designer can be interpreted and 

presented in different ways. Thus whereas design literature often portrays him as 

one of the star designers who created the aura of the profession, I have here 

presented him as a thoughtful man attentive to the environment. To him it also 

made good economic sense. There are simple lessons here for the education of 

designers today. 

In The Waste-Makers, published in 1960, the journalist and social critic Vance 

Packard stimulated awareness of the problems of waste by criticising the 'planned 

obsolescence' of products that was driven by the attitudes and processes of 

designers and design and manufacturers (Packard 1960). Toffler and Papanek 

both appreciated and emphasised the moral and social responsibilities of designers 

regarding sustainability, and particularly in relation to the over-abundance of 

products being designed and manufactured (Sparke 1992). 

Buckminster Fuller was mentioned earlier in this chapter as a critic of Malthus ' 

fears concerning population explosion. He is remembered more widely, and 

deservedly, as one of the earliest architect/designers to pursue sustainable 

practices. Unlike Victor Papanek, who pointed out the environmental problems 

associated with technological advances, Fuller believed that technology can aid in 

solving environmental problems by providing all the basic human necessities and 

also assisting the health of the natural environment (Okala 2004). In the 1920s, 

Buckminster Fuller developed his concept for the low energy and low cost 

Dymaxion House that was equipped to recycle its own waste. The design was 

intended to provide mass-produced housing for large numbers of people, to be 
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lightweight, and adapted to the windy climate of Kansas. When the design of the 

house was eventually undertaken nearly two decades later in 1946, Fuller 

intended that its production phase would utilise factories, workers, and 

technologies that had been used to produce World War 2 aircraft. However, the 

house never went into production as Fuller had intended, and the only existing 

prototype is exhibited at the Henry Ford Museum in Dearborn, Michigan. His 

utopic views resonate with the optimism of the 1960s, and it is not surprising that 

the radicals of that period found his work interesting and important. 

Victor Papanek, in his 1971 landmark book Design for the Real World pointed out 

the extent and harmfulness of toxic waste from manufacturing processes. Papanek 

decried the use of wasteful and unnecessary packaging, arguing that this was the 

indirect result of technological advances. He claimed that technology can create 

obsolescence, and refuted claims by manufacturers that they must sell more and 

more products. In his view, manufacturers would do better to design products of 

high quality to stimulate the economy. He argued that society would benefit if 

designers and manufacturers combined to produce goods of higher quality and 

with longer life; the extra cost involved in their development could be passed on 

to the consumer. Papanek conceded that not everyone could afford the more 

expensive goods, but maintained that cheaper products with fewer negative effects 

on the environment could be designed and manufactured. It is important to 

emphasise the early date of this text - 1971- and in tum link it to the debates I set 

out earlier concerning the environmental agenda more generally. 

Papanek was critical of what he saw as excuses from designers relating to 

environmental issues. As an example, he cited the common excuse from designers 

that they have no real control and therefore little influence on sustainable 

production, calling this 'self indulgence'. Papanek saw that at each stage in the 

development of products, pollution was a by-product, starting with natural 

ecosystems being destroyed in accessing resources, through the manufacturing 

process, which creates worker alienation and anomie as well as pollution, waste in 

packaging, wasted resources in usage, e.g . electricity and fuel, and the waste and 

toxicity problems produced at the end of the product's life cycle (Papanek 1971) . 

A special issue of the Journal of Design History devoted to his influence is 
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currently under commission, an indication of how the agendas and aims of 

someone writing forty years ago continues to have pertinence today. Put simply, 

this thesis argues that we must look widely and outside our own times and debates 

in order to weigh up the complex issues around sustainability. 

In The Green Imperative, published a quarter of a century after Design for the 

Real World, Papanek argued that sustainability of life is paramount and can be 

helped or hindered by design. According to Papanek ( 1995), ethical design must 

be environmentally sound and ecologically benign, and embedded in social 

responsibility. Designers must understand that no design stands alone. All the 

consequences of a design need to be discussed in a common forum. Papanek 

advocated that products be designed with optimal functions to reduce waste, 

pointing out that a product with multiple functions can have enhanced market 

appeal. He stressed that overspecialisation or 'misdesigning' causes more 

products to be produced than is necessary. Designers must not be 'hired guns of 

greed-driven corporations'. Humans should use less or reduce. Strategies like 

recycling, re-use and responsible disposal will be ineffective unless a greater 

social process (understanding and conscience) can influence industrial design, and 

industrial policy. Papanek called for ' design for real needs, and not created 

wants' , and stressed that designers need the help of government, industry, 

entrepreneurs and laws as well as the support of ordinary people to achieve this 

goal (Papanek 1995). Papanek's work is highly influential and generally included 

in design education syllabi. 

Ezio Manzini , Professor of industrial design at the Polytechnic of Milan, has 

focused in his research on the relationship between product strategies and 

environmental policies in the perspective of sustainable development, and he has 

explored innovative processes in the system of production and consumption. 

Manzini argued in his 1990 book Artefacts, Towards a new ecology of the 

artificial environment that a new design culture was necessary, and that while it 

may all seem too hard, there was a move towards a demand for quality. He 

claimed that designers cannot effect change without a cultural transformation, 

pointing out that cultural transfer has occurred many times in relation to industrial 

design and that cultural shifts were occurring globally when industrial design 
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emerged and was embraced. He gave the example of Adriano Olivetti who, in 

1929, sought out varied micro cultures to maximise the potential of his business. 

According to Manzini, modern technology has been imposing on the old 

biological and cultural systems and could totally upset the balance of our bodies, 

of society and of the biological world. The cyclical structures of the past have 

been replaced by the linear and cannot continue (Manzini 1990). We have here a 

restatement of some of the ideas of Thoreau mentioned earlier. 

In a later publication, Manzini (1995) reinforced the view of Papanek and Caplan 

that designers have an ethical responsibility to consumers, and that designers 

should be able to make the world habitable. According to Manzini, the idea that 

increasing production automatically contributes to well-being was no longer true. 

He asked the question, 'Why and for whom are products designed and produced?' 

as tonnes of worthless or short-lived items were being produced and contributing 

to the attendant problems of global warming, pollution and waste. He argued that 

our design culture at present is not capable of using technology to address 

problems of habitability (Manzini 1995). These concepts have been highly 

influential in fields from fashion to industrial design, and have encouraged 

designers to propose recasting or recycling previously existing commodities rather 

than always searching for the new. 

Nigel Whiteley (1993) in Design for Society discussed the implications of 

'consumer-led' or 'market-led' design that had become predominant in the United 

States and Western European countries by the 1990s, and was spreading to 

countries of the Eastern European bloc. According to Whiteley, consumer-led 

design is characterised by the 'growing need for attention to sty le' and the need 

' to imbue the consumer with the idea of ownership' by catering for individual 

preferences in product development (Whiteley 1993, p. 45). Whiteley argued that 

this predominance of consumer-led design was in marked contrast to the ideology 

of 'Modernist' designers of the earlier Bauhaus period such as Anni Albers and 

Walter Gropius who believed in 'impartiality in design' , and Marcel Breuer who 

called for 'clear and logical forms, based on rational principles' (p. 9). That is, the 

modernists believed that good design would transcend the old, and Platonic 

models that were perfect and appropriate would prevail in the New Age. 
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Ironically, many of their designs were ultimately expensive, required hand 

finishing and remained the preserve of the rich, even more so today when they 

have become expensive 'icons'. Whiteley implied that market-led design was not 

usually consistent with design for the public good, and the view could be used to 

argue an incompatibility between market-led design and design for sustainability. 

Design education and sustainability 

There has been at least one period since the 1960s when design education in 

Australia has benefited from a refreshing focus on design and its potential benefits 

for the country. Senator John Button, the Minister for Industry and Commerce in 

the Australian Government from 1983 until 1993, introduced a range of policies 

aimed at the reinvigoration of manufacturing industry in Australia, and 

particularly the car manufacturing industry. The interest shown by Button helped 

also to invigorate thinking about design and design education. The Australian 

Academy of Design was established in 1988, and in 1989, the Federal 

Government funded the establishment of a Key Centre for Design at the Royal 

Melbourne Institute of Technology (RMIT), whose focus was on sustainable 

design. 

The evidence is that the energy devoted to improving Australian design and 

manufacturing industry during Button's term as Industry Minister dissipated to 

some degree when he was replaced. The Australian Academy of Design quickly 

became inactive and has since disappeared. The encouraging future for 

sustainability education in Australian design courses has been slow to eventuate , 

as Ramirez (2004) has pointed out. Neo-liberalism has discouraged government 

intervention for design, although there might be a swing away from this practice 

in the future. 

Ramirez (2006) has claimed that since the foundation of tertiary level industrial 

design courses in Australia in the 1970s, there has been only limited emphasis 

placed by educators upon sustainability issues, and few changes to the 

sustainability curriculum. Ramirez conducted a comparative study of the 

curricular structures of 14 Australian degree programs in industrial and product 

design, and found that only five of these offered courses related to sustainable 
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design strategies. Ramirez found that while a few programs offer generic electives 

that examine broad ecological issues, course content was not often linked to 

learning about sustainability schemes for products or services. 

Ramirez' study included a survey of Australian academics and graduates on the 

extent of the sustainability emphasis in industrial design courses, in which the 

following questions were posed: 

How has the design education community responded to the challenges posed by 

sustainability issues? Is ecological sustainability now sufficiently integrated 

within industrial design academic programs? Do studio projects engage students 

into long-term visioning into the environmental implications of their design 

outcomes? Does mainstream studio thinking include the minimisation of 

ecological impacts of the products and systems that are created? Are academics 

and students adequately informed of strategies for ecological development 

( ecodesign), and, if they are, do they apply those in their design endeavours? Are 

students provided with opportunities for imagining solutions that foster 

sustainable behaviours of production and consumption? Are environmental 

aspects considered along with traditional design criteria in assessing student 

work? Do graduates exit university with a sense of responsibility towards 

promoting sustainable design? (Ramirez 2006, p.191 ). 

Ramirez concluded that while there is a consensus among design educators that 

sustainability issues are important and relevant to design courses, 'the permeation 

of environmental sensitivity through most industrial design curricula, and indeed 

among design academics, is still rather slack' (Ramirez 2006, p.193). If this 

observation by Ramirez is accurate, the attitude of design educators may be 

influenced by the attitudes of design consultancies towards sustainability. In an 

earlier 1998 survey of leading Australian design consultancies, Ramirez had 

found that nine of the top ten skills considered important for the employment of 

industrial design graduates involved visual and verbal communication abilities, 

and that an understanding of sustainable design principles was not a consideration 

(Ramirez 2006). This is a rather depressing conclusion for those who believe the 

green imperative to be necessary. 
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Among those who have exerted some influence on sustainability education in 

Australian design courses is the designer and writer Tony Fry, who has been a 

strong critic of approaches taken by educators since the 1970s. Fry lectured and 

published in design history at the Power Institute (University of Sydney) in the 

1970s and 1980s. His books were important in demolishing a canon of' good 

taste' concerning design and he frequently studied the demotic and the everyday. 

After leaving an academic post, Fry became active as a polemicist and author in 

the field of sustainable design research. As well as promoting a new design 

philosophy through the concept he calls ' defuturing' Fry, has argued that 

approaches to the learning and teaching of design history have denied students the 

opportunity to think about and understand design in more appropriate ways (Fry 

1999). According to Fry (1988), the teaching of design history has been based on 

questionable perspectives including what he terms 'connoisseurship ' and 

'canonisation' . By connoisseurship, he means that design is considered' good' or 

' bad', with the judgement based upon aesthetics or style. Canonisation is the 

name given by Fry to the tendency to regard selected designers and design 

movements as heroes, and the primary agents of the evolution of design. Fry 

contends that these and other (in his view) false perspectives prevent a focus on 

more valid meanings and purposes of design. He proposed an approach to design 

history ' that shifts attention away from questions of good design and towards 

design as evaluated by standards lodged in the politics of ecology, environment, 

safety and pleasure' (Fry 1988 p.54). Here he counters many decades of writing, 

such as the 'good design' movement of post-war Britain and also certain l 970's 

and l 980's models ofreverential writing on 'great designers ' who were also 

generally men. 

Although Fry consults mainly in Australia, inadequacies in sustainability 

education are not confined to this country, as was revealed by a 2002 survey 

conducted by Metropolis Magazine ( <h!!12;//~_w~y_Jl1.~JJ.QP.Ql!:5-mng...:.rn1n/~Qf!{>) on 

the relevance of sustainability to design education in the U.S.A. Of the 350 Deans, 

Chairs and Professors surveyed, 67% of respondents agreed that sustainability is 

relevant to their design curricula, but only 14% said that their schools were 

developing programs to educate their teachers about sustainable design. When 
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asked how many graduate courses their department offers that include 

considerations of sustainability, 28% said none and 45% said they did not know 

(Gould 2002 <http_://~w_w .metrQQ_olismag .com/cda/> ). 

This, of course, has a profound impact on professional practice. A separate 

Metropolis Magazine survey of practicing design professionals found that though 

75% stated their clients are interested in sustainable design, 70% did not feel 

equipped to complete design tasks with full regard to sustainability issues. Sixty-

two per cent of the design professionals revealed that they learned about 

sustainability by whatever means they could find, and of these, 18% took 

continuing education courses. In a 2001 report from the Industrial Designers 

Society of America (IDSA), it was claimed that only 12% of industrial design 

educators in the U.S.A. were integrating ecodesign into their curricula 

(<http://www.metropolismag.com/cda/> ). In a survey of educators conducted for 

the report, 92% had expressed interest in sustainability, although many cited 

barriers such as their own education, or school administrators' attitudes to 

incorporation of sustainability issues into the design curriculum. Around 10% 

considered themselves to be 'self-taught' on aspects of sustainable design, citing 

books and magazines as their most widely used resource for self-education (Gould 

2002). 

Design education at UTS and RMIT: comparative perspectives 

The rather pessimistic views of Ramirez and Fry on sustainability education in 

Australia can be examined by exploring the emphasis placed on sustainability in 

the industrial design programs at the University of Technology, Sydney (UTS) 

and the Royal Melbourne Institute of Technology (RMIT). The UTS and RMIT 

programs were both established in the mid 1970s (the UTS program was 

transferred from Sydney College of the Arts in 1988) and are among the oldest 

and best known in Australia. 

UTS has a history of communicating sustainable principles within its Industrial 

Design course through a range of designated subjects, including Sustainability 

and Design, Industrial Design and Society, Design Ecology, Design and 

Sustainable Human Futures, and Ecodesign Practice. RMIT has chosen to 
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incorporate sustainability principles and issues into Design Studio and Design 

Studies rather than to offer specific sustainability subjects. Both institutions also 

have dedicated research units for sustainable design, namely the Institute for 

Sustainable Futures and the Institute for Water and Environmental Resource 

Management at UTS. The Centre for Design at RMIT that has a focus upon 

sustainable materials, life cycle assessment, sustainable products and packaging, 

and sustainable built environments. In 2005 RMIT won a Federal grant of 

$15,000 for embedding education for sustainability in university curricula, and 

also a $25,000 grant for a national design for environment curriculum for 

industrial design students. The Centre for Design at RMIT in collaboration with 

Universities and Institutes around Australia has just finished developing the 

National Eco-Design Curriculum that aims to develop knowledge of eco-design 

through practice-based learning. 

The approach to sustainability teaching and learning at UTS and RMIT is based 

upon a model that involves exploring the relationship between cause and effect on 

issues such as energy usage, materials selection, carbon emissions, and waste. The 

effectiveness of this model, as with others, is dependent upon the extent and 

breadth of the infonnation that is disseminated to students, and the resulting depth 

and mastery of their understanding of sustainability issues. It is held that 

educators need to provide both leadership and the appropriate context for a 

student to engage with sustainability issues and carry them forward into design 

practice. 

A perusal of the industrial design curriculum at UTS in recent years shows that it 

has covered adequately the more traditional sustainability issues, but has not yet 

fully engaged many of the emerging issues that are explored in this study. 

Approaches in the UTS course have aimed at a broad understanding of 

sustainability relationships. For example, in the subject Sustainability and Design, 

the emphasis is on helping students to realise sustainable relationships within the 

planet's biosphere. The objectives of the subject are for students 'to appreciate the 

impact of humans on the global environment; to recognise the need to minimise 

the environmental impact of products; to understand and apply the frameworks 

available to designers to identify, assess and respond to environmental concerns; 
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and to access and use information and convey this information regarding impacts 

to others' (UTS Industrial Design Student Handbook 2008 p.78). 

Recent adjustments have been made to the UTS curriculum so that it addresses the 

implications of some emerging issues including green marketing and eco-design 

reporting. Life cycle analysis is taught as well as the concept of the 'ecological 

footprint' made by humans and their lifestyle. In the subject Ecodesign Practice, 

the objectives are for students to learn and implement the practical steps and 

strategies available to industrial designers, and the complex tradeoffs they must 

make in considering the whole lifecycle of the product being designed. The 

'problem-based' approach to learning and teaching that has been used in the 

program since 1992 has helped to integrate theoretical and practical experiences, 

and to shift the approach from teacher dependence to learner independence 

(Wilson 1992). 

While it cannot be assumed that these examples of curricula and approaches at 

UTS and RMIT are indicative of those in all Australian industrial design courses, 

the examples show that sustainability issues are being taken seriously in teaching 

and learning. As noted, there is a need for sustainability curricula to be updated to 

address some emerging issues, and ideas for this will be developed in Chapter 2. 

Chapter summary 

The influences explored in this chapter, applicable mainly to the period between 

the 1960s and the end of the 20th century, have helped to create a global 

sustainability consciousness. Those influences discussed in the first section have 

contributed to generic awareness of environmental issues and there is evidence 

from ABS statistics on environmental issues and energy use that many Australians 

are environmentally conscious and are behaving accordingly. 

The increasing awareness of environmental issues has informed the development 

of a sustainability ethic among some members of the design and manufacturing 

sector. Efforts have been made by the sector to address waste production and 

disposal problems, to use recyclable materials, and to reduce energy and water 

consumption. Legislation has been introduced by federal and state governments to 

limit pollution and waste by industries and manufacturers, though it can be argued 
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that this legislation has been inadequate and has certainly not resolved the 

environmental problems facing the country. While subjects addressing 

sustainability issues have been included in some tertiary industrial design courses, 

there is evidence that these efforts have been largely inadequate, and that there 

may be insufficient motivation from educators to address the emerging 

sustainability issues that are to be explored in the following two chapters . The 

influences that have been identified during the period from the 1960s to the end of 

the 201
h century provide a useful base for an exploration of sustainability issues 

that are emerging in the early years of the 21 st century. 
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CHAPTER 3 

EMERGING SUSTAINABILITY ISSUES WITH 

IMPLICATIONS FOR DESIGN PRACTITIONERS, 

MANUFACTURERS AND EDUCATORS 
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While designers, manufacturers and educators have demonstrated some awareness 

of sustainability issues since approximately the 1960s as described at 2.1, a 

number of issues have emerged in the first decade of the 21st century, creating 

new circumstances and posed new challenges for the sector. There is a growing 

awareness among stakeholders in the sector that some of the traditional 

approaches to 'ecodesign' need to be re-thought. This chapter addresses some of 

the emerging issues, focusing particularly on the increasing importance of the 

following: Environmental Management Systems in design and manufacture; 

Increases in Off-shore Manufacturing; Sustainable Procurement; Developments in 

E-commerce; 'Green' Marketing; Developments in waste management and 

recycling; Challenges for Environmental Legislators; After-sales Product Support; 

Developments in Ecodesign Tools; The Opportunities and Challenges of Rapid 

Prototyping; and Emerging Sustainability Issues for Educators. These emerging 

issues present challenges for industrial design practitioners, manufacturers, design 

educators, and those with responsibility for introducing regulations to ensure or 

encourage sustainable practices. Such a range of issues cannot be examined in 

close detail in this thesis, but are signalled here to indicate the range and 

complexity of designing and practising in this area. 

New ways of working for a new era 

Lewis and Gertsakis (2001) in design+ environment discuss a number of 'new 

millennium' concepts and tools that 'will revolutionise how business creates new 

products and services and how consumers and government will compare, assess, 

regulate and purchase everyday goods' (Lewis and Gertsakis 2001, p.13). The 

concepts and tools to which Lewis and Gertsakis refer include design for 

environment (DfE), life-cycle assessment (LCA) and extended producer 

responsibility (EPR). The authors argue that DfE, in association with LCA, 

provides a powerful tool for the development of sustainable products, as it is 'at 

the planning and design stage that waste avoidance, source reduction, water 

conservation and energy efficiency can be locked into products, services and 

buildings' (p.14). The development and gradual implementation of EPR has been 

among the most influential areas of government environment policy, and a clear 

change can be noted in the response of industry to government action on 
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environmental controls in Europe and countries including the USA, Canada, and 

Japan (p.23). The market for consumer goods has become increasingly sensitive 

to environmental issues related to waste, pollution and environmental degradation, 

and since the early 1990s, manufacturers have been forced to focus on the 

environmental impact of goods and on the growing demand for 'greener' goods 

(p.25). 

The concepts of DfE, LCA, and EPR reoccur in this chapter as various emerging 

sustainability issues are identified and discussed. Charter and Tischner (2001), in 

Sustainable Solutions: Developing Products and Services for the Future, argued 

that ecodesign has had traditionally a technical rather than a business or 

organisational focus. This has tended to result in 'one-off' eco-redesigns within 

research and development departments, and few companies have implemented 

systems for implementing environmental considerations throughout the product 

development process. As a result, Environmental Management Systems have 

remained immature, and the reasons for this include a lack of corporate vision, 

perceived high costs, weak market awareness, the risks associated with being too 

far ahead of the market , and the lack of an adequate ecodesign toolbox for product 

developers. The authors point out that though designers are key role players in the 

product development process, they generally have little awareness and knowledge 

of environmental issues because of the lack of ecodesign modules in college or 

university curricula (Charter and Tischner 2001, p.17). 

Charter and Tischner identify a number of recent changes in industry thinking and 

approaches regarding sustainability. They state that many countries, led by the 

example set by Germany, the Netherlands, Austria, Sweden and Japan, have 

enacted legislation on producer responsibilities and development of 

environmental product policies, and the effects have been reinforced by the 

increasing global importance of standardisation. In addition, businesses are 

becoming accountable to a widening range of stakeholders on social and ethical 

issues, including the impact of products and services throughout life-cycle and 

supply chains. They claim that the next ecodesign paradigm will focus on three 

areas: the greater understanding and communication of business benefits for 

ecodesign; a more widespread implementation of organisational approaches to 
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eco-product development; and an extension of this thinking to the broader social 

and ethical implications of sustainability for product and service development. 

In addition, they contend that sustainable product design will need to move 

beyond ecodesign to a more integrated model that considers all aspects of the 

'triple bottom line'. New thinking on sustainable design and manufacture will 

move away from the model that is centred on ecological or 'closed-loop' issues 

towards the development of products and services that contribute to sustainable 

development throughout their life-cycle. They forecast that companies 

implementing such systematic approaches will experience a significant range of 

commercial benefits including cost reduction, revenue generation, and benefits to 

brand and corporate image (Charter and Tischner 2001 , p.18). 

Benn and Dunphy (2007) looked at the issue within an Australian context, arguing 

that corporations and governments now need to respond to the expectations of a 

society that is newly alerted to the environmental and social risks associated with 

economic development. Achievement of a sustainable country and world is 

dependent upon anticipating and reducing risks, and consequently on the capacity 

for enlightened policy-making by government and corporate leaders. According to 

Benn and Dunphy, the traditional closed decision-making of powerful 

bureaucracies and corporations is no longer appropriate or acceptable (Benn and 

Dunphy 2007, p. 9) . They call for a re-consideration of ideas for governance, 

incorporating decentralized networks including community-based network, and 

complemented by knowledge creation and innovative practices fostered by a 

governance system that encourages debate and challenges the established order 

(p.31). 

Peter James (2001) in his paper titled Towards Sustainable Business argued that 

emerging challenges for sustainable businesses include those posed by the 

emergence of the 'new economy ' of electronic networks and social fluidity. James 

linked sustainable development to 'sustainable business' and described the 

elements of a 'sustainable value chain'. He claimed that sustainability is a product 

of systems, and that a sustainable business needs to meet the established criteria 

of 'business fitness' if it is to survive. According to James, the increased ease and 

automation of procurement, and a related expansion of the supplier base, 
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can make it difficult to include a life-cycle perspective in supply chains. James 

used the model by Porter ( 1985) of a sustainability octagon to discuss the 

elements in a sustainable value chain that assist a business in achieving the 

objectives of ensuring profitability. This enhances the stock of natural capital 

through sustainable practices, and providing broader social benefits through social 

inclusion and by growing financial capital for future generations. Most of the 

elements included in the sustainable value chain have particular significance for 

this chapter as they involve emerging issues and new ways of thinking about 

sustainability. The elements are: 

• 

• 

• 

• 

• 

• 

• 

company infrastructure including systems and policies ; 

new technologies; 

the environmental and social impacts of company premises; 

product design that combines the elements of sustainability and good 

business; 

the environmental implications of inbound and outbound movement of 

products among companies, suppliers and customers; 

operational performance areas that include materials, energy, facilities and 

equipment , emissions and waste; 

marketing and sales; after-sales service; product disposal; and risk 

management (James 2001). 

In the paper Sustainability and Services, Walter Stahel (2001) discusses the 

implications of global shifts from manufacturing to service economies. According 

to Stahel, in this new service economy there is a shift from product purchase to 

product rental, and this produces a higher flexibility in the utilisation of goods; 

ownership makes economic sense only in cases where durable goods increase in 

value, and makes ecological sense only for individuals interested in asset 

management. Stahel argues that by selling performance and services instead of 

goods, a service economy can fulfil consumers' need for 'new toys' without 

creating an avalanche of waste (Stahel 2001). Such arguments provide new ways 

of reconsidering the approach taken by designers of all types, but have particular 

relevance for industrial design. 
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William McDonough and Michael Braungart (2001) in their book chapter titled 

The Next Industrial Revolution compared the system design of the Industrial 

Revolution of the late eighteenth and nineteenth centuries with a hypothetical 

system design for a contemporary industrial revolution based on the concept of 

eco-efficiency. They explain that the concept of 'eco-efficiency', meaning broadly 

'doing more with less', had been advocated by Henry Ford as early as the 1920s 

through his policies of recycling, adaptive re-use, reduced use of finite resources, 

minimised packaging, and the time-saving assembly line in his automobile 

factory. Such an approach created a cheaper product, the Model T Ford, which 

was still attractive to large numbers of consumers. However, it was not until the 

Earth Summit held in Rio de Janeiro in 1992 that 'eco-efficiency' was promoted 

by the World Business Council for Sustainable Development, and adopted as a 

policy for the next century by firms including Dow, Du Pont, Chevron, and 

Johnson and Johnson. 

McDonough and Braungart argued that although a hypothetical eco-efficient 

model would reverse many of the aspects of the original system design that put 

extraordinary amounts of toxic materials into the environment, it was not a 

strategy for success over the long term because it belongs to the same system that 

caused the initial problems, and advocates limiting human creativity and 

productivity. They prefer a concept they call ' eco-effectiveness' that leads to 

human industry that is 'regenerative rather than depletive' and ' from an industrial 

design perspective, means products that work within cradle-to-cradle life-cycles 

rather than cradle-to-grave life-cycles' (McDonough and Braungart 2001, p.144). 

The ideas of the writers discussed above provide a useful platform for this section 

that focuses on new sustainability issues for designers, manufacturers and 

educators, and on new thinking that needs to be applied to older and enduring 

sustainability issues. Because of many recent developments that are not yet 

recorded in books and journals, the section draws also upon information from 

websites, particularly those of environmental groups. Developments in systems 

thinking and policy structures in design and manufacturing companies are 

explored, as are the implications of the rapid development of e-commerce and off-

shore manufacturing. Other areas requiring new thinking and approaches include 
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approaches to procurement and product lifecycles; the labelling, marketing and 

after-sales support of sustainable products; legislation relating to responsible 

product disposal and recycling; ecodesign tools, and the opportunities and 

challenges in the increasingly rapid process of product development. The overall 

objective in this chapter is to develop a theoretical framework on emerging 

sustainability issues that underpins the investigation described in Chapter 4. 

Environmental management systems 

Though developments have been slow, there is some evidence of a growing 

awareness that the implementation of integrated sustainability within 

organisations by design and manufacturing companies and other environmental 

stakeholders can contribute to the creation of a more sustainable world. 

Management systems can be applied to a range of areas that have implications 

for sustainability including company structures and company policy development, 

usage of resources and equipment, and government regulation. 

Some design writers have been calling for systems of collaboration to develop 

sustainable practice for some time , and it is evident that systems are emerging that 

use collaboration to impart knowledge and advice. Janis Birkeland (2002) 

summarised the overall challenge for the design and manufacturing sector when 

she stated that there needs to be a shift from ' remedial approaches ' to 

'preventative systems design solutions that restore the ecology , foster human 

health and prioritise universal well being over private wealth accumulation' 

(Birkeland 2002). 

Janis Birkeland (2002) in Design for Sustainability discusses the application of 

integrated systems thinking to a range of areas including industrial design, 

architecture and environmental design, transport, agriculture, and energy and 

resource use. Birkeland argues that the intellectual frameworks of the fields of 

design, planning and construction, those that should be most concerned with 

environmental quality, have tended to remain 'linear and reductionist, more 

process-focused than outcome-oriented, and wedded to the methods, tools and 

strategies that developed within the dominant economic paradigm' (Birkeland 

2002, p.3). According to Birkeland, the fields of design and environmental 
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management, from a systems perspective, have been among the least progressive 

of fields concerning the environment. Many of the impediments to sustainable 

development are embedded in the paradigms and processes of these fields, 

because of their failure to understand the design process as 'a problem-preventing 

/solving method', and the marginalisation of both design and the built 

environment in environmental policy. (Birkeland 2002, p.4). 

Birkeland argued that design professionals need to: 

• 

• 

• 

• 

work across the boundaries of academic disciplines (social, ecological, 

psychological, economic, political); 

communicate in many languages (legal, numerical, conceptual, aesthetic) 

with clients, collaborators and decision makers from different perspectives 

and backgrounds; 

avoid or reduce negative impacts of projects on all levels - site specific, 

regional and global; 

understand how philosophical underpinnings of design influence their 

decisions; integrate different practical parameters - functional and ecological 

requirements, social needs, cultural values, and economic constraints 

(Birkeland 2002, p.l) . 

Appropriate environmental management systems need to be applied, not just 

within design and manufacturing companies, but also among members of the 

broader design community. Manzini (2007) uses the term 'enabling solutions' for 

systems that apply grass-roots social innovation to the promotion of sustainability. 

Manzini points to the ineffectiveness of small groups of designers trying to work 

towards sustainable practices but going in different directions and wasting their 

energy on projects that do not increase useful common knowledge. He uses as an 

example of an enabling solution the effective collaboration on sustainable practice 

among some groups of designers in the United States , and argues that to ensure 

continuing success other systems need to be established at higher levels - regional, 

national and international -giving people access to appropriate technologies to 

promote the diffusion of knowledge, skills and abilities. According to Manzini , 

these governance tools need to have horizontal links between peer groups, while 
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connecting different vertical levels of the public administration organisational 

structure (Manzini 2007). While Manzini' s concept of enabling solutions applies 

to generic design issues, it is particularly relevant for the practice of sustainable 

design. 

James (2001) argues that a company's sustainability performance is determined 

by the management systems it sets in place to ensure success, including a clear 

sustainable policy and structures of responsibility for sustainability matters. James 

claims that while many international companies have developed environmental 

policies, few have integrated them with policies for social sustainability such as 

protection of human rights and business ethics, and fewer still have appreciated 

the advantages of having sustainability shape their business portfolio. He 

identifies the systems that manufacturers need to reorganise in an effort to be 

more sustainable. These systems embrace the whole process of manufacturing, 

from the choice of site for the factory and its initial design to the systems put in 

place once it is built. They include the systematic development of company 

environmental policies that embrace new environmental protection legislation, 

and efficient systems for operations in the areas of e-commerce, outsourcing, after 

sales service, branding and marketing, and product and waste disposal. 

The choice of site itemised by James is of considerable significance, as factories 

alter the landscape , consume raw materials, use energy, water etc. and generate 

internal and external emissions. Companies need to ensure that all these factors 

have a minimum impact on the environment, and the initial selections of site , 

premises and products determine lifetime impacts . James points out that 

environmental disasters and contaminated products can result in great financial 

costs and loss of public trust for companies, and this is forcing them to adopt 

integrated sustainability within organisations that provides a more systematic 

approach to risk analysis and incJudes the phasing out of hazardous materials and 

practices and installation of safety control systems. He concedes that the over-

zealous introduction of systems design could result in companies becoming 

excessively bureaucratic in their approaches to sustainability and tending to focus 

on process rather than product. He suggests that a response to this concern could 

be the use of performance templates such as those linked to the European Quality 
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Award which allocates 6% of its overall performance points (inadequate in James' 

view) to environmental and social impacts (James 2001 p. 158). 

There are increasing examples of companies combining to create systems for 

regulation and reporting. Multinational companies including Dell , Hewlett-

Packard, L'Oreal, PepsiCo and Reckitt Benckiser have joined a Supply Chain 

Leadership collaboration in the Carbon Disclosure Project (CDP), a global 

initiative backed by 225 investors. Companies are combining within this project 

to create a single standardised system for addressing the carbon footprint of their 

supply chains. Each company has selected up to 50 suppliers to work with them 

and to respond to a CDP pilot information questionnaire. The results will help 

inform development of the scheme, which is expected to be rolled out in May 

2008 (WME Environment Business Magazine, February, 2008) . 

Companies will need reliable advice on how to reform their systems to work 

towards more sustainable business, and this information will come mostly from 

environmental practitioners . The Certified Environmental Practitioner (CEnvP) 

Scheme, established in 1994 by the Environment Institute of Australia and New 

Zealand (EIANZ), is aimed at facilitating information sharing and capacity 

building among environment professionals, promoting environmental knowledge 

and awareness, and advancing ethical and competent environmental practice. In 

Australia and New Zealand there are only 20,000 certified environmental 

practitioners and of these, only 2,000 have signed the formal EIANZ Code of 

Ethics and Professional Conduct (Haylock 2008). 

According to the EIANZ, during the 'first wave' in environmental practice from 

the mid 1970s to the mid 1980s practitioners focused on mitigating the 

environmental impacts of new projects, and new government agencies were 

established. The 'second wave', from the mid 1980s to the end of the 20th century, 

saw the gradual introduction of Environmental Management Systems, while 

environmental considerations remained generally in parallel with other aspects of 

company operations. The objective of the 'third wave' in environmental practice, 

or EP3, is to address emerging issues and needs in the first decade of the 21st 

century. It focuses on the systematic integration of environmental considerations 
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into all planning, developmental and operational processes. According to the 

rationale for EP3 published by the EIANZ: 

Practitioners will only be successful in the third wave if they develop new skills 

and better communication information about the environment to decision-makers 

and to the community, to build trust in their abilities, and become more central to 

decision-making. That requires a substantial change in how practitioners operate -

they need to move from being seen as part of the fit-out team to being an integral 

part of the designer's team on any project (Meeting the Challenges of the Future: 

A blueprint for environmental practitioners, viewed December 2008, 

<www.eianz.org> ). 

WME Media, an Australian environment business magazine which serves the 

waste, water, air and environment business industries, surveyed 40 international 

banks in February, 2008 and found that less than a quarter have elevated climate 

change as a governance priority. Of the 40 banks surveyed, only nine have 

assigned a board member to oversee climate change policies and initiatives, while 

22 conduct periodic board reviews of their broader environmental affairs. In 2006, 

the Risk.Metrics Group produced a report entitled Corporate Governance and 

Climate Change: The Banking Sector, in which more than half of the banks 

scored less than 50 out of a possible 100 on a range of environmental indicators. 

The Melbourne based Centre for Education and Research in Environmental 

Strategies (Ceres), which commissioned the report saw this as a problem as banks 

must lead the way for businesses in the transition to lower carbon economies. 

(WME Media, Vol 19, No.1, February 2008, p. 14). 

There is evidence of a growing realisation that the redesign of systems and 

retrofitting of factories will save companies large amounts of energy. According 

to Buffini (2006, p. 26), 94% of the largest 100 companies on the S&P/ ASX, the 

stock market index of Australian stocks, recognise that climate change will affect 

their profits through energy use or greenhouse emissions. For example, the 

beverage company Foster's has improved water energy efficiency and recycling at 

its breweries by 17% since 2000 and installed a water recycling system that has 

doubled its capacity at Yatala while increasing its water use only slightly. The 

Bayer Group, which produces plastics, chemicals and healthcare products, 
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has reported a 60% reduction in water use and an increase in production of 16% 

through introduction of a similar system. However, when these 100 ASX 

companies were requested to report their energy use through the global Carbon 

Disclosure Project, 43% of the companies failed to respond to the request, and 

fewer than 10% have set targets to reduce energy use or greenhouse emissions 

(Buffini 2006, p. 26). 

Another approach to environmental management is provided by the Zero 

Emissions Forum, which utilises the concept of integrated industrial systems in 

which waste products of one industry/sector become value-added inputs for 

another. The Forum is a United Nations initiative promoting university-based 

research to create a new paradigm of sustainable industry by targeting zero 

gaseous, liquid and solid emissions. This website contains resources pertaining to 

the research and development of this area (httg_JLwvyw .__!!!)..!!: edul?.efL accessed 12 

December, 2008). 

In their book Cradle to Cradle: Remaking the Way We Make Things McDonough 

and Braungart (2002) describe the use of a new paradigm by their design 

consultancy, McDonough Braungart Design Chemistry, to redesign industrial 

systems at Ford's Rouge River plant in Illinois where infrastructure had 

deteriorated, technology was outdated, and manufacturing processes had polluted 

the soil and water. To address the environmental challenges they designed a 

water-management system that included a habitat roof, porous parking lot and 

surrounding wetlands that retained storm-water run-off for three days, purifying 

the water of toxic compounds. They also introduced closed··loop systems for the 

manufacturing and re-utilization of auto parts. Their 'cradle-to-cradle' system, 

mentioned earlier in this chapter, is aimed at effective resource recovery and 

involves materials returning to either industry or the soil. The introduction of 

systems thinking at the Rouge River Plant has saved the Ford company an 

estimated $35 million. With its clean water and air and the beauty of the 

surroundings, the fac tory is a much more pleasant place and the workers benefit 

accordingly (McDonough and Braungart 2002). 

Another company to demonstrate the effectiveness of management systems in 
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addressing sustainability is Interface Inc., the global carpet manufacturer based in 

Atlanta, Georgia. The CEO of Interface, Ray Anderson, while claiming that 

business and industry are the only institutions powerful and persuasive enough to 

overcome environmental challenges, has acknowledged that these institutions are 

also the primary source of environmental problems (Dean 2007). Since the late 

1990s, Interface Inc. has revised its systems for all processes, from the planning 

and design of new patterns to the return of worn-out carpet for recycling and re-

use. Mechanical systems have been scrutinised to improve sustainable outcomes: 

for example, boilers were adapted to run on methane gas rather than natural gas. 

Since Anderson publicised his objective of transforming Interface to a 

'restorative' enterprise by 2020, the company has cut its use of water by 30% and 

fossil fuels by 45%. Greenhouse gas production by weight is down by 60% and 

landfill contribution is down by 80%. Meanwhile, sales have expanded by 49%. 

Anderson concedes that he has had the advantage of running his own company 

and controlling its voting stocks. He points to a number of constraints on 

sustainable manufacturing approaches including 'perverse tax codes ' that place 

heavy taxes on 'good things such as income and capital' while leaving bad things 

such as energy use untouched . He claims that economists typically underestimate 

the real costs of business by ignoring externalities such as environmental damage 

from pollution 

(Dean 2007), <h1-fil;LLFww .QY!jm~~-.cornl20Q7 /05j22/_~~j-~1~-~L~m1.bl22interf.htmJ). 

Such arguments are another indication that these debates have a longer history, 

one suggested by me at the beginning of this thesis when I discussed certain 

eighteenth and nineteenth-century critiques of the polluted city. 

Integral to the overall effectiveness of environmental management systems in 

manufacturing companies is the establishment of clear company structures of 

responsibility and policies regarding social and environmental issues. It is difficult 

for companies to address sustainability issues effectively if company structures 

are unclear and environmental responsibilities fragmented. James (2001) has 

advocated the integration of environmental issues into business financial 

structures such as management accounting systems. He points out that Human 

Resources departments in some companies have integrated responsibilities for 
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equal opportunities, involvement in community issues, enhancement of business 

and personal skills, and social and environmental matters, and that this integration 

promotes social equality and sustainability (James 2001). 

Increases in off-shore manufacturing 

The practice of first world countries outsourcing the manufacture of products to 

countries where the labour cost is low is becoming increasingly the norm, and this 

has implications for both the manufacturers and the industrial designers they 

employ. The major problem is the lack of control over the total process by the 

manufacturers and the designers, with the latter often having to design for a 

generic market so that a product can be sold in many countries with different 

cultures, attitudes, and economies. 

With the changing nature of design consulting, it is now becoming rare for an 

Australian industrial designer to design for a local factory with a select range of 

materials and known systems for manufacture. Increasingly, product manufacture 

is outsourced to several manufacturing centres, commonly in China, India, 

Vietnam, and Thailand. Dorst (2007) points out that while designers may have an 

unlimited array of materials at their disposal, as a consequence of offshore 

manufacturing, they have less control and interaction with the manufacturing 

centre/s , and the designers begin to operate as quality control intermediaries 

between client and manufacturer. In addition, the manufacturer's home-based 

staff can become the intermediaries when manufacturing offshore, so that 

designers are even more removed from the end product (Dorst 2007). Dorst was 

interviewed concerning the questionnaires undertaken for this thesis, providing 

me with a feed-back loop. Dorst stated that design practitioners tend not to work 

in an evidence-based manner, and are unlikely to incorporate research evidence in 

the design process. Designers do not like being told what to do by research 

consultants or authorities, but will respond to the wishes of their clients as they 

accept this as their professional obligation (Dorst 2009). 

Thus, it is difficult for industrial designers to ensure sustainability in products that 

are manufactured offshore for a number of reasons . Certain types of more 

sustainable materials are not available in overseas markets and must be exported 
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to the off-shore manufacturer. This is expensive and could influence the use of 

less sustainable materials. Designers have little control over production, and 

though an Australian company may have sound systems and structures to foster 

sustainability there is no guarantee that similar systems are in place off-shore. In 

addition, outsourcing reduces the incentive to produce the best possible design. 

When no defined brand or cultural market is prescribed , there is the risk that the 

resultant manufactured goods have no considered and purposeful end user or 

action in the marketplace. Cheaper manufacturing rates make it possible to 

produce designs of poorer quality that are still marketable, but are likely to be 

energy-inefficient, to have a short life, and be difficult to disassemble. When a 

product manufactured off-shore is returned for marketing in high-wage countries 

such as Australia, the designs are frequently reworked, and parts and materials 

changed to compensate for higher cost rates (National Association of 

Manufacturers' website, viewed 8 February 2009, <h!tg_i/w_~w.nam.o__rg>). 

Driven by customer demands for industrial machinery that is less expensive, 

manufacturers are increasingly moving their production to China in order to be 

more cost-effective, and Southeast Asian manufacturers are adding production 

experience to China's low cost. Multinational corporations are taking advantage 

of this production platform and shifting capital to China to optimise their global 

production distribution, giving China rapid market-share gains. Southern China is 

drawing workers from the more rural inland, and the country is currently building 

a solid infrastructure with airports and good communications and logistics 

support. However , labour and shipping costs are increasing, sending more 

manufacturing to northern China . With a population of 1.3 billion and people 

willing to work longer, the low cost labour is an attractive proposition for 

manufacturers (National Association of Manufacturers' website, viewed 8 

February 2009, <h ttQ://www.nam.org>). 

There are a number of claims that off-shore manufacturing is not cost-effective 

when its many drawbacks are considered. It is worthwhile exploring the evidence 

for these claims, as a reduction in the escalating levels of off-shore manufacture 

would arguably assist the ability of Australian designers and manufacturers to 

produce sustainable products. A U.S. based study titled Improved Process Design 
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Practices Would Make US Manufacturing More Cost Effective by Dewhurst and 

Meeker (2007) looked at the hidden costs of manufacturing in China. They 

described 'off-shoring' as the act of buying from a vendor in a low-cost-cost 

country instead of a vendor in the US or some other high-wage country, or 

establishing a manufacturing operation in a low-cost country to replace a facility 

in the US or another high-wage country. They concluded that there are more 

considerations with off-shoring than the cost of hourly labour in China and similar 

low-cost countries. One of the biggest costs beyond that of production is the cost 

of transporting to and from Asia by air or by sea. Transporting from many 

countries to China and other Southeast Asian countries can take 4-6 weeks, and 

unexpected delays can increase this time considerably. They estimate that the cost 

of off-shore manufacturing to China is approximately 24% of total product cost 

(Dewhurst and Meeker 2007) . 

Dewhurst and Meeker prepared a check-list of the types of products that are not 

suitable for off-shoring. The list included products manufactured in high-wage 

countries using a highly automated process that may not show significant cost 

savings when manufactured off-shore; products that require scheduling flexibility; 

newly developed products that undergo many engineering change orders and 

revisions; firms with products protected by patents who risk losing proprietary 

information; as well as firms that use expensive production equipment and find 

similar worldwide depreciation. 

The arguments of Dewhurst and Meeker against off-shore manufacturing are 

reinforced by the management and technology consultants BearingPoint (2004) 

who detailed the difficulties for U.S. companies engaged in off-shore 

manufacturing and citing long off-shore transit times and resulting higher 

inventory costs; inability to establish a network of reliable and high quality 

suppliers for raw materials and subassemblies; poor logistics infrastructures 

including limited storage facilities, unpaved roads and limited railways; poor 

traceability of goods in storage or in transit; lack of computerised inventory 

management systems in warehouses causing difficulty in managing assets; and 

with sales, inability to collect on time and to access accurate data. All of these 

factors add to costs (National Association of Manufacturers' website, viewed 8 
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February 2009, <http://www.n_9-fl1.org>). 

A number of these factors can inhibit sustainable design and manufacture, 

particularly the difficulties involved in ensuring a reliable supply of sustainable 

materials and in reducing wasteful practices. There is a need for new thinking that 

overcomes the current drawbacks of off-shore manufacturing including the 

difficulties of producing sustainable products. One possible option for Australian 

companies is to acknowledge the arguments of Dewhurst & Meeker and 

BearingPoint that off-shore manufacture is not as cost-effective as sometimes 

supposed, and to abandon or minimise the practice, thereby making a commitment 

to produce sustainable and high quality Australian products. Consumer attitudes 

might also have to be changed, that 'Made in China' is necessarily cheaper in the 

long run and within complex social paradigms. 

Sustainable procurement 

Industrial designers and manufacturers face new challenges because of the 

emerging emphasis on sustainable procurement, which is the buying of goods and 

services with consideration for environmental aspects; the entire life cycle of 

products; value for money including quality, fitness for purpose and whole-of-life 

costs; social aspects including sustainable supply chains, labour conditions, 

occupational health and safety issues; and compliance with industrial and 

environmental regulations. 

According to the Sustainable Procurement Guide produced by the UK 

Environment Agency: 

Procurement can make a significant contribution to the policy goals of 
sustainable development and efficient resource use by ensuring that the 
suppliers, contractors and the goods and services purchased achieve 
optimum environmental performance. In addition, procurement plays a role 
in minimising any reputation risk of social exploitation within the supply 
chain (Sustainable Procurement Guide, Environment Agency, U .K. 2002, 
p.3). 

Federal and State governments in Australia have produced procurement policies 

that apply to their agencies and all of these policies address environmental issues 

with varying degrees of emphasis. Although these procurement policies are 

published mainly on government websites and in departmental handbooks, there 
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is significant potential for them to influence societal attitudes and purchasing 

habits. 

The Queensland State Government in its State Procurement Policy has placed 

considerable emphasis on environmental or 'green' procurement, which it defines 

as 'the purchase of products and services which have less impact on the 

environment and human health than competing products or services in relation to 

the source of raw materials , production, manufacturing, packaging, distribution, 

potential for reuse and recycling, maintenance, and disposal of product'. The 

policy includes as "green' products and services the following: 

• 

• 

• 

• 

• 

• 

energy-efficient and greenhouse friendly products; 

products that are water efficient and reduce water use; 

less toxic products to reduce health effects; 

products using less packaging or with provision for packaging take-back; 

products that use fewer resources or in other ways create reduced 

environmental impacts throughout their life cycle; 

recycled green organics and recycled plastic products 

( <-x1ww ._ggm. g_ld. gov. auLR.2.LifY2_007L§J2R_.adr.ni~_htrD.1>). 

A report titled The State of Green Procurement in Australia (2004) published by 

Australian Green Procurement confirmed that the Australian Government and all 

State governments had established sustainable procurement programs and 

published green procurement guidelines. This report provides a comprehensive 

picture of green procurement activities in Australia ' s institutions and the 

consumer environmental preferences of everyday Australians. It is stated in the 

report that business and industry groups are responding to new market 

expectations and readily utilising recycled and renewable resources in their 

product mix. Industry has established a number of forums such as the Buy 

Recycled Business Alliance (BREA) and the Barton Group with specific 

mandates to promote the procurement of environmentally sensitive products, and 

these groups have facilitated individual company commitment to greener product 

delivery. 

However, the report acknowledged that green procurement initiatives are 
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challenged because of two primary reasons. One is a lack of internal 

understanding of the different environmental factors of a product's life cycle, and 

this restricts the capacity of green procurement programs to ask the right 

questions and make credible decisions on overall environmental impact. The 

other, according to the report, is a lack of credible product information made 

available by manufacturers and the subsequent plethora of misleading and 

unquantified environmental information entering the markets. The report 

recommends that manufacturers should be required to measure the di verse 

environmental impacts of a product from 'cradle to gate ' , to declare these 

environmental loads to potential markets, and to generate further innovation 

towards sustainable product development. The manufacturer should also make 

this information available in a credible fashion as outlined in the ISO 14 020 

series of standards (The State of Green Procurement in Australia, Australian 

Green Procurement, 2004). Tim Edwards (2007) of Australian Green Procurement 

points out that industry is more likely to support green procurement if there are 

economic benefits, and businesses need to be sure that their competitors are also 

adhering to regulations. 

One of the key components of sustainable procurement is the life-cycle 

perspective for products . A product' s life-cycle normally involves several stages 

including assessment and selection of raw materials, manufacture , distribution , 

use , and disposal. Russell (1998) argued that both the suppliers of inputs and the 

consumers of outputs must take some responsibility for the environmental impacts 

of materials and products throughout their life. Environmental responsibility for 

suppliers begins with the selection of raw materials, and Russell notes that the fast 

food corporation McDonald's is among the organizations that have faced 

consumer boycotts for allegedly failing to conserve tropical rainforests. The 

example indicates that consumers have both the responsibility and the power to 

influence the attitudes and actions of suppliers and manufacturers. According to 

James (2001), there is evidence that initiatives by consumers can influence 

considerable environmental and social improvement among suppliers. 

Manufacturers have the responsibility to produce goods whose life-cycles 

complement sustainability, and while this does not mean necessarily that every 
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product should have a long life, it does mean that the life of a product should be 

planned with regard to materials and energy consumption as well as waste issues. 

James (2001) cites the example of B&Q, the UK-based retailer of do-it-yourself 

(DIY) products. Throughout the 1990s, the company introduced systems to raise 

the environmental awareness of its suppliers, first by awarding them an 

environmental rating, and later by insisting that all its suppliers develop action 

plans that reflected an appreciation of the life-cycles of their products. Efforts 

were made also to inform customers about the environmental properties of the 

company's products, and the company's activism. 

Developments in e-commerce 

Plepys (2002) points out that information and communication technologies (ICTs) 

have a profound impact on the environment and economy. Performance 

improvements in ICT have led to increased consumption of ICT products and 

services, and this has numerous environmental implications. Plepys identified two 

levels of environmental impacts from ICT; one related to the life cycle of ICT 

hardware, and the other related to the way the ICT applications are being used. 

The falling costs per performance unit in computers has increased the cost-utility 

ratio and made computers more valuable to substitute for other commodities as 

well as increased their use in new applications. The effect is increased energy and 

material consumption in ICT hardware . 

According to Plepys, electronic commerce (e-commerce) is dramatically changing 

the way we buy goods and services. 'One-click-shopping ' makes it extremely 

easy to find, compare, and buy products and services. He drew on research by 

Cohen (2001) to show that global e-commerce sales were expected to grow 

between 2001 and 2005 from $1 tiillion and just 6% of total retail to $8 .5 trillion 

and 75-85% of the world's total e-commerce revenue. He pointed out that 

although e-commerce has a great environmental potential to optimise transport 

logistics and to reduce overproduction, manufacturing waste, and warehousing 

space, it has some environmental disadvantages. For example, on-line orders tend 

to accelerate the delivery of goods, leading to increases in courier, express, and 

parcel services. E-purchases also change the structure of shipped freight towards 

smaller and highly customized units, thus leading to increased and non-standard 
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size packaging. 

Plepys claims that the environmental effect of e-commerce will depend on how 

well it is optimised for specific conditions. He cites a Swedish study of household 

shopping that showed environmental savings if one e-commerce delivery replaces 

3 .5 traditional shopping trips, if more that 25 orders are delivered at a time, and if 

travel distance is longer than 50 km. He cites also a study from Japan by Williams 

and Tagami (2001) that concluded that traditional retail has less environmental 

impacts in dense urban areas. As the population density decreases, e-commerce 

(especially with large order sizes) saves energy because courier services become 

more energy efficient under such conditions, and as population density increases 

the opposite applies. According to Plepys, these and other studies show that some 

key parameters such as shipping distances, return rates, population density, and 

shopping allocations have a decisive role in the environmental impacts of e-

commerce. Human behaviour also has a very important role in determining these 

parameters, since it is the consumer who decides on order sizes, supplier 

locations, product returns, and delivery time. Unfortunately, concludes Plepys, the 

two most dominant criteria for purchasing decisions are price and delivery time 

and only a few consumers consider environmental implications. Impulsive e-

shoppers often choose overnight door-to-door deliveries, which have large fuel 

intensities (Plepys 200 l ). 

Sui and Rejeski (2002) referred to the 'three Ds' - dematerialization, 

decarbonization, and demobilization - which are often used to summarise the 

environmental advantages of the emerging digital economy. According to Sui and 

Rejeski, conventional wisdom asserts that dematerialization results from 

businesses moving to 'pixels instead of packages, MP3s instead of compact discs, 

JPEGs instead of snapshots, clicks instead of cheque books, and bytes instead of 

books', and that this results in 'a putative reduction of material consumption'. 

They refer to a widespread impression that e-commerce encourages mass 

customization via the modes of 'just-in-time', 'just-enough' and 'just-for-you' 

manufacturing and marketing technologies, that teleshopping will result in 'de-

malling' or the decline of shopping centres, that e-commerce reduces waste and 

energy consumption, and that it produces demobilization as it eliminates the need 
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for trips to offices and shops (Sui & Rejeski 2002, p.156). 

However, as Sui and Rejeski point out, this confidence in the positive 

environmental impacts of e-commerce may be misplaced. E-commerce has 

resulted in sales of personal computers increasing by 40 million per year in the 

U.S. alone since the late 1990s, and the semiconductor industry surpassing the 

auto parts industry as the largest manufacturing sector in the U.S. The rapid 

growth of computer hardware and software has created the massive problem of e-

waste that will be discussed later in this chapter. According to Sui and Rejeski, 

there is evidence that web-based marketing has increased global mass production, 

and that it increases ' profligate rather than savvy' consumption. The vast 

increases in transport energy consumption can be attributed at least partly to e-

commerce that stimulates a demand for faster and energy-consumptive delivery. 

The rapid increases in e-commerce since the 1990s have presented new 

sustainability challenges for industrial designers, particularly those challenges that 

relate to the life cycle of ICT hardware and the way that ICT applications are 

being used. James (2002) pointed out that one of the unfortunate results of e-

commerce is that it can lead to a weakening of the bond between buyer and seller, 

and that it is becoming more difficult for the buyer to apply pressure for improved 

sustainability performance . 

While it is difficult for designers and manufacturers to assess precisely the 

sustainability impact of inputs (including materials and energy used in 

production) and outputs (including e-products, emissions and waste) , they should 

be aware of the problems detailed above. This will assist them to acknowledge the 

significant role of the consumer in influencing e-commerce developments, and 

will help them to counteract any influences that may lead to unsustainable 

outcomes. An understanding of these issues is necessary for a thoughtful 

industrial design practice. 

'Green' marketing 

Sustainability is being used increasingly as a marketing tool. James (2001) argued 

that brands associated with sustainability have 'sales pull', especially if 

consumers do not have to pay extra for the company's compliance with 
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environmental regulations. Schrage (2000) advocated the use of design as a 

positive and powerful arbiter in influencing sustainable design and manufacturing 

in the future. While the success of 'green' marketing would appear to provide an 

encouragement to industrial designers and manufacturers to produce sustainable 

products, this success can also encourage opportunistic marketing where there are 

no legitimate sustainability indicators associated with the product/s or services. 

Whiteley (2003) quoted the former Director of the British Design Museum, 

Stephen Bayley, who wrote in 1991 that 'Green design is a foolish idea, 

something created for and by journalists'. Whiteley disagreed with Bayley' s view 

that Green design has always been a part of 'sensible design', though he agreed 

that Bayley was correct to point out the dangers of the overuse and inappropriate 

use of the term (Whiteley 2003, p.47). Green design had ceased to be the preserve 

of a particular group of consumers, and had come to attract marketing target 

groups ranging from 'reformers' to 'traditionalists' and even 'aspirers ', and 

consequently the 'Green aesthetics' used to attract these market groups tended to 

reflect the styles and aesthetics associated with each of the groups (p.90). 

Yet, many companies with a sustainability ethos legitimately use their 

environmental values and approaches as a marketing tool. The U .S based global 

company Proctor and Gamble , by making environmentally-responsible household 

cleaning products and linking their 'green' message to a design-conscious, 

modem aesthetic, have achieved a 303.8% gain in year on year sales for 2006, and 

have entered the Top 10 vendors in liquid detergent (Goliath Business News, 

viewed 12 March 2009, <hn£.:l lgoliath.ecnext.com/coms2> ). 

According to the global innovation firm 'frog design', sales of Toyota's fuel-

efficient hybrid electric car, the Prius, have nearly tripled each year since it was 

launched worldwide in 2001. In 2008 the Toyota company, in announcing that it 

had sold one million Prius cars in the U.S. and half a million elsewhere, attributed 

much of this success to its green marketing campaign . The organic food sector 

represents the greatest growth sector in the global food industry with a 22% 

increase in sales in 2007, and total sales worth $17 billion dollars. The profits of 

American Apparel's sweatshop-free, sometimes-organic clothing rose by 61 % in 

2006/2007, demonstrating also the power of green marketing combined 
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with sustainable design and manufacture (frog design website, viewed 10 

February 2008, <http: //www.frogdesign.com/design-mind/articles/summer> ). 

There are also many examples of marketers using sustainability in a manner that 

is not legitimate. 'Greenwashing' is the term used to describe the practice of 

marketing a product as environmentally-friendly when there is no environmental 

benefit or when the benefit is exaggerated. According to the Concise Oxford 

Dictionary, 'green wash' is 'disinformation disseminated by an organization so as 

to present an environmentally responsible public image' (Concise Oxford 

Dictionary, 10th edition, 2000). 

There are a number of examples of organisations exposing greenwashing 

activities. In 2008 Greenpeace launched its 'Stop Greenwash' website to 'confront 

deceptive green washing campaigns', and targeted three campaigns that, in its 

view, represent misleading environment claims. One is America's Power Clean 

Coal campaign that portrays coal-fired electricity as a clean source of power, 

another is General Motors' 'gas-friendly to gas-free' advertising campaign that 

promotes the company as an environmentally responsible company, and the third 

is the 'greenwashing' Nuclear Power public relations campaign. Greenpeace has 

identified four approaches to greenwashing, one of which relates to the practice of 

marketing a product with claims about sustainability that are already mandated by 

law, and another it calls 'Ad Bluster' that involves the marketing of a product by 

exaggerating an environmental achievement to divert attention from 

environmental problems (Greenpeace website, Greenwashing, viewed 12 

December 2008, <http://ww\~:.~.tQJ?.g[~-~n~a~_LQ.[.g>). 

Source Watch, a project of the Center for Media and Democracy based in 

Michigan, U.S.A., provides on its website a number of greenwashing case studies 

from Europe, the U.S., Canada, Australia and New Zealand. Among the 

Australian case studies are two advertising campaigns by the NSW Minerals 

Council, one claiming that the mining industry 'employs more environmentalists 

than the entire environment movement', and the other called the 'Life: Brought to 

you by mining' campaign. Another Australian advertising campaign targeted by 

Source Watch was the 2007 'Grrrrrreen' campaign by Saab that included one ad 
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proclaiming that 'every Saab is green', and another claiming with reference to a 

particular Saab model that 'it is fuelled by nature: enjoy more power with a 

cleaner conscience'. According to Source Watch, the Green NSW parliamentarian 

Lee Rhiannon challenged the claims, arguing that Saab cars have relatively poor 

environmental performance and that their best performing car was ranked only 

33rd in an international evaluation. In 2008 the Australian Competition and 

Consumer Commission launched legal proceedings against Saab Australia and 

GM Holden Ltd, alleging 'misleading and deceptive conduct and false 

representation concerning 'green' claims made in the advertising of Saab vehicles 

(Source Watch, Center for Media and Democracy, viewed 19 December 2008, 

<http: //www.sourcewatch.org> ). 

Corp Watch, an affiliate of Friends of the Earth sub-titled 'Holding Corporations 

Accountable', has nominated four forms of green wash and dubbed them 

' bluewash ' , 'sweatwash', 'deep greenwash' and 'classic greenwash'. 'Blue 

washing' involves the deceptive aligning of companies with the United Nations 

and its Global Compact objectives of sustainable practices, human rights and 

labour rights. As there are no regulatory procedures to ensure that companies 

adhere to the principles of the UN Global Compact, it is alleged that these 

'bluewash ' partnerships are used by corporations as marketing ploys . According 

to Corp Watch, ' sweatwash' is the attempt by some manufacturing companies to 

divert attention from the child labour and sweatshop abuses in their factories . 

Examples provided include Nike's 're-use a shoe' campaign about downcycling 

of old sneakers, and Reebok's Human Rights Awards (Corp Watch website, 

viewed 9 February 2008, <www .corpwatch.org/article.php?id=l 348> ). 

According to Corp Watch, 'deep greenwashing' is the term for a corporate 

political strategy to allow corporations to regulate themselves through voluntary 

codes of conduct, rather than through binding government legislation and 

regulation. 'Classic greenwash' involves the use of environmental images such as 

pristine natural scenery and 'respect for the earth' clicbes in advertising 

campaigns, particularly those used by mining, nuclear and chemical corporations 

(Corpwatch website, viewed 9 February 2008, 

<b_!_!P: //wwvv . co~atch.or/article.php?1d=943> ). The campaigns adopted by 
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Greenpeace, Source Watch and Corp Watch have the potential to influence 

consumers in different ways. People are likely to relate to the case study approach 

of Greenpeace and Source Watch, and to become more informed and wary through 

the exposure by Corp Watch of the subtle varieties of greenwashing. 

While many 'green' marketing campaigns can be categorised as either legitimate 

or deceptive, there are also many campaigns whose environmental credentials are 

debatable. Some goods that are marketed as 'green' products invoke cynicism as 

well as positive reactions about their sustainable properties. These include the 

Swiffer range of household cleaning goods produced by Proctor and Gamble. The 

company claims that the range provides 'profitable sustainability'. One of the 

products is the Swiffer, a cleaning mop designed by Gianfranco Zaccai that uses 

sheets of paper to electrostatically remove dust from floors and from wooden and 

vinyl living areas without the need for hot water and detergents. Another is the 

Swiffer WetJet, a spray-on chemical spot cleaner that is used in conjunction with 

the Swiffer to remove particularly resistant dirt. While some environmentalists 

praise the products that eliminate the need for detergents and reduce waste, others 

claim that the sheets of paper contain toxic chemicals that leach out into the soil 

and water table, and question how the sheets are made electrostatic (van der Meer 

2007). 

The Australian Competition and Consumer Commission (ACCC) has published a 

guide to educate businesses about their obligations under the Trade Practices Act. 

The guide aims 'to assist manufacturers, suppliers, advertisers and others to assess 

the strength of any environmental claims they make and to improve the accuracy 

and usefulness to consumers of their labelling, packaging and advertising' (Green 

Marketing and the Trade Practices Act, 2008, p.1). The guide addresses the legal 

implications of the Trade Practices Act in relation to environmental claims, the 

broad principles to be considered by those making environmental claims, and 

regulatory schemes including energy ratings and water efficiency labeling . It 

includes also a checklist for marketers to assist in the identification of misleading 

material (Green Marketing and the Trade Practices Act 2008, p.2) 

The guide provides examples of a range of broad or unqualified claims by 

marketers that may be ambiguous or do not explain any specific 
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environmental benefit. According to the guide, the term 'green' invites consumers 

to give a wide range of meanings to the claim, and risks misleading them. The 

claim that a product is 'green' is very vague and conveys little information to the 

consumer-other than the message that the product is in some way less damaging 

to the environment than others. The terms 'environmentally friendly' and 

'environmentally safe' are also vague and could mislead consumers into thinking 

that the product causes no harm to the environment. The guide points out the few, 

if any, products could make this claim, and that almost all products have some 

adverse impact on the environment in their manufacture, packaging, use or 

disposal (p 12). 

According to the guide, other potentially misleading terms are 'energy efficient ' , 

' recyclable' , 'carbon neutral', and 'renewable energy'. Energy efficiency claims 

should be quantified by comparison to existing benchmarks or rating systems. 

Consumers are likely to assume that the term 'recyclable' means that the product 

is likely to end up in a recycling facility, but there may be very few or no such 

facilities available. If the material has been recovered from waste during 

manufacture and reused, this should be made clear by using words such as 

' materials reclaimed from manufacturing '. When claims are made about carbon 

neutrality, the entire life cycle of a product should be considered. The claim that a 

product is carbon neutral is misleading if it applies only to the carbon produced in 

the manufacture of the product, and not its actual use and operation - it can 

mislead consumers to believe that the product is carbon neutral for its entire life 

cycle. A company advertising their energy as ' renewable' should disclose the 

percentage of energy which is obtained from renewable sources if it is less than 

100 per cent. The guide provides examples of misleading claims relating to the 

use of these terms (Green Marketing and the Trade Practices Act 2008, p.13). 

According to de Remer (2007) it is possible to link nearly all products and 

services with pollution. The clothes we wear are dyed with damaging chemicals. 

Cars and airplanes consume huge quantities of oil. Electricity originates mostly 

from coal. It is estimated that plastic may sit for centuries in landfills. Even the 

cows we milk and eat are polluters; cows produce 50 million metric tons of 

methane per year, and the contribution of methane to global warming is 
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approximately twenty times that of C02. Unfortunately, many of the things that 

modem society cannot seem to live without come with an environmental trade-

off. The negative impact of all this on the natural environment can be attributed to 

a preoccupation with immediate needs rather than long-term considerations. 

Yet, within those same forces that drive society to inadvertently harm the 

environment is the power to correct the problem. If every consumer decided that 

being more environmentally friendly is a critical feature of the products and 

services they want to buy, then companies would adapt to meet that need. 

According to DeRemer (2007), 'green' marketing can be a positive agent for 

sustainable practice; thanks to legitimate forms of 'green' marketing and more 

prominent media coverage. More people are factoring environmental impact into 

their purchasing decisions. Manufacturers need to understand that 'green' 

practices can be profitable for businesses if their 'green' marketing fosters 

demand in areas where they can deliver. Only significant investment of time and 

resources into the development of innovative eco-friendly products will result in 

the price reductions necessary to move the green movement forward (DeRemer 

2007). 

Government policy also has tremendous sway in shifting the economics of being 

green. In 2007 the Australian Government introduced legislation to phase out all 

incandescent bulbs by 2010 in favour of compact fluorescent lamps (CFLs), and 

Canada has aimed to achieve the same goal by 2012. Unfortunately this has a 

negative side as CFLs contain mercury , and this presents a problem for disposal. 

Once again this can be perceived as either a weak attempt at sustainability or a 

weak trade-off. As well as legitimate 'green' marketing, tax credits, incentives, 

grants, and other monetary instruments must be used to help bring down the 

relative price of 'green' products to make them more cost effective and encourage 

widespread adoption. 

DeRemer (2007) argues that while reducing costs falls within the domain of 

industry and government, consumers too must begin to generate stronger demand 

for green products. Those who can afford the luxury of green products should be 

participating in the market to kick-start eco-friendly products that are on the verge 

of going mainstream. Meanwhile, as many people as possible need to 
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educate themselves and others around them about the fiscal benefits of purchasing 

and using green products. It is consumers who must change the demand equation 

so that businesses reap the benefits of their environmental investments, and thus 

continue to fund them. In the interests of sustainable design, and in the context of 

this study, it is important that industrial designers have an understanding of 

emerging forms of 'green' marketing, both legitimate and illegitimate as 

discussed above. It is also useful, perhaps even essential, for designers to have a 

broader appreciation of marketing theories and strategies as they relate to the 

needs and desires of consumers (DeRemer 2007). 

The term 'affective sustainability' (Borjesson 2006) can be applied to the state of 

sustainability that is achieved when designers appeal not only to the emotions, but 

also to the experiences of users. According to Borjesson, it is useful for designers 

to have a holistic view of the affective domain. A designed product must have 

cognitive appeal to the user as well as practical qualities, and experience and 

tradition play a part in the recognition of objects. Borjesson argues that consumers 

are excited by the new and the unknown , and that purchasing decisions are based 

not only on need, but also on a desire 'to belong' by owning the latest product. 

Although as demonstrated in this section sustainability can be used to sell 

products, this may be a fashion and could easily pall over time . If, however , 

products are designed to appeal to the affective domain as well as to pragmatic 

instincts, the result could be long-lasting , well designed, timeless design with 

aesthetic appeal. 

Hartmut Esslinger (2006), industrial designer and founder of the global 

innovations film 'frog design inc', claims that with good communication over 

time and convincing ethics, people will recognise the symbol (brand) and connect 

it with its stated qualities. He says that good design creates 'social belonging' or a 

feeling of ownership, because it is a 'continuation of human-historic, 

metaphysical symbolism'. According to Esslinger, good design aided by good 

marketing results in good sales, and this phenomenon can be used to assist in the 

production and acceptability of sustainable products. 

In conclusion, at this point, I note that the considerable public misunderstanding 

about green standards and basic terminology, and the deliberate attempts to 
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mislead by certain interest groups, are all complex factors that require 

'unpacking' by industrial designers who wish to engage in an ethical practice. The 

debate is lengthy and ongoing and education needs to be continually updated to 

assess the situation. 

Developments in waste management and recycling 

An inquiry into waste management by the Australian Productivity Commission in 

2006 produced statistics and information on the scale of waste generation in 

Australia, comparisons of recycling rates in Australia with those in other 

countries, and the effectiveness and cost implications of various approaches to 

waste management. This inquiry and later government initiatives have provided 

knowledge and guidelines that industrial designers and manufacturers can use to 

reappraise their attitudes and approaches to waste management. 

The report of the Productivity Commission Inquiry revealed that Australia 

generated approximately 32.4 million tonnes of solid waste in 2002-2003, and that 

approximately 29 % of this came from the ' commercial and industrial ' sector, 

which includes design and manufacturing activities (Productivity Commission 

2006, p.41 ). 

According to the report, some Australian industries and sectors had adopted 

unrealistic and potentially very costly waste minimisation targets, and these were 

resulting in unsound interventions including subsidising costly and questionable 

waste recovery options such as alternative waste technologies. It proposed directly 

addressing of relevant market failures and distortions occurring throughout 

product life cycles to assist markets to achieve the right balance between waste 

avoidance, resource recovery and disposal (p.61). 

The report reinforced the importance of recycling in waste management, and 

showed that the Australian recycling performance is encouraging, if not 

outstanding. The Australian recycling rate of 35% was above the OECD average 

of 27% for 2003, but was much lower than the recycling rates of Austria (61 %) 

and Belgium (60%) and another seven countries including the Netherlands and 

Germany (both 56%). However, it was explained that many countries in the 

European Union (EU) report only the total amount of waste collected for 
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recycling, rather then the amount that was actually reprocessed, and thus recycling 

estimates from some EU countries may be overstated (p.41 ). 

The report discussed the financial and other costs to the community of waste 

management practices, including recycling. Infrastructure introduced for the 

recovery of waste has included the provision by councils of separate recycling 

bins at kerbsides, the construction of Material Recovery Facilities (MRFs) for 

sorting materials for recycling, the development of automatic balers for 

transporting sorted materials to manufacturers, and the introduction of separate 

systems for commercial, industrial, and e-waste. The collection and transportation 

of waste to facilities where it is sorted, reused, recycled or disposed of is costly. 

The costs depend on the type of waste, its mass, the number of bins that must be 

provided, the distance it must be transported, and the costs of sorting the waste 

into recyclable and non-recyclable materials. There are also environmental and 

other external costs associated with waste collection and recycling, many of these 

arising from the impact of traffic. Waste collection requires large trucks, which 

are noisy, stop frequently and increase congestion and the risks of accidents. They 

also generate pollution and greenhouse gases (p.86). 

It is claimed in the report that consumers tend to deal with waste in a way that 

imposes the lowest net costs on them, whether this be through recycling, disposal 

or energy recovery, and they will consider the financial costs of waste disposal 

and recycling; the value of time and effort taken to manage waste; and any 

preferences they may have for recycling or reuse that arise from environmental 

concerns (p. 82) . 

The report shows that while there are significant costs involved with waste 

collection and recycling in Australia, the export of recyclable materials can be 

profitable, and because of this there has been significant growth in the value of 

recyclable materials exported from Australia. Between 1995 and 2005 the value 

of waste and scrap exports of steel and iron tripled to $335 million; aluminium 

almost tripled to $267 million; and paper doubled to $95 million. Driven by 

growing demands in Asia and rising world prices, exports of waste plastics grew 

from 33 kilotonnes in 2001 to 62 kilotonnes in 2004. Nearly all of Australia's 

recyclable-material exports were sent to Asia, and Australia's most 
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significant export market was China. Substantial quantities of steel and iron were 

sent to Malaysia, India and Taiwan (p. 28). 

In July 2009 the Australian Department of the Environment, Water, Heritage 

circulated for discussion a Draft National Waste Policy Framework, explaining 

that the paper had been prompted by 'the diverse and fragmented approach to 

waste management that has evolved across Australia. The lack of clear pricing 

signals along the supply chain of goods and services, and the absence of 

fundamental data and analytical tools on many aspects of waste management that 

enable governments and business to track progress and inform policy have 

contributed to this trend'. (Australian Department of the Environment, Water, 

Heritage, p.4). 

The policy reported that waste generation in Australia increased by 28 % in the 

period 2002-03 to 2006-07, and targeted as priority areas for waste reduction the 

sectors of automotive waste, oil recycling, the plastics industry, the electrical 

industry, and all industries within the packaging chain. It stated the intention of 

the Australian Government to build on Australia's achievements in waste 

management and resource recovery by ensuring that all sections of the community 

reduce the amount of waste for disposal; manage waste as a resource for better 

environmental, economic and community outcomes; apply stewardship 

approaches to enhance resource recovery; drive innovation in waste minimisation; 

dispose of necessary waste in a safe and environmentally sound manner; and be 

aware of the environmental consequences of their consumption choices (p.2). 

Lewis (2006) provided a summary of international policies for the packaging 

industry in Packaging and Product Stewardship, and classified policies according 

to the degree and type of regulation. A large component of the segment in 

Australasia is devoted to the National Packaging Covenant (NPC), a self-

regulatory voluntary agreement between Federal, State and Local governments in 

Australia and the packaging supply chain which includes manufacturers, retailers 

and fillers . The objective of the NPC in relation to consumer packaging and 

household paper is to reduce environmental degradation arising from the disposal 

of used packaging and conserve resources through: 
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• 

• 

• 

• 

• 

better product design; 

increased reduction , reuse and recycling of used packaging materials; 

Reduced use of non-recyclable materials; 

Reduced amount of used packaging materials going to landfill; and 

Reduced incidence of packaging being littered (Lewis 2006, p.3) 

A target of the NPC is to increase the amount of currently recycled post-consumer 

packaging from 48% in 2003 to 65% by 2010, with the recycling of paper and 

cardboard increasing from 64% to 70-80%, plastics from 20% to 30-35%, and 

aluminium from 64% to 70-75%. Another NPC target is to increase the recycling 

of materials that are not currently recycled to any significant degree because of 

design and poor collection and reprocessing infrastructure (Lewis 2006, p.4) . 

Other Australian regulatory practices included in Lewis' document are: 

• 

• 

the Container Deposit Legislation (South Australia) ; 

the Environmental Code of Practice for Packaging ; 

• the Australian Retailers Association Code of Practice for the Management of 

Plastic Bags; 

• 

• 

• 

• 

the New South Wales Waste Avoidance and Resource Recovery Act 2001 ; 

the Used Packaging Materials Industry Waste Reduction Plan (NSW); 

Towards Zero Waste: A Materials Efficiency Strategy for Victoria , and 

DrurnMuster - the voluntary industry Waste Reduction Scheme for the 

agricultural chemicals industry (Lewis 2006 , pp .6-7) . 

There is evidence that recycling in Australia has increased significantly since the 

1990s, and it is likely that the introduction of regulatory practices have 

contributed to this increase. The National Plastics Recycling Survey conducted in 

2008 on behalf of the Plastics and Chemical Industries Association (PA CIA), 

showed that Australian industry and consumers recycled a record 30.5% of 

plastics packaging for the third consecutive year . The overall plastics recycling 

rate (for plastics used in all applications) was 15 .9%. The recovery of plastics 

packaging coded 4-7 increased to 24%, thanks to an increase in kerbside 

collections (PACIA 2008, p.13). By comparison, the European Union recycling 

target for plastic packaging was 22.5% by the end of 2008. Australia passed this 
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target as early as 2005 by recycling 30.5% of plastic packaging in 2005 and again 

in 2006. The stated policy of the P ACIA is to eliminate plastic waste to landfill 

(PACIA website, viewed 22 December 2008, 

There are indications that there has been considerable improvement in the 

kerbside collection of municipal plastic waste. Lamb (2008) claims that more than 

99% of the Australian population in 2008 have access to polyethylene 

terephthalate (PET) and high-density polyethylene (HDPE) plastics recycling 

services. He estimates that by 2010 most Australians will have access to kerbside 

recycling for nearly all categories of plastic, and that the increasing export of 

plastics will increase the availability of mixed polymer recycling services (Lamb 

2008). 

As noted in the example of the PACIA survey on plastics recycling, there is a 

potential credibility problem when industries survey their own performances, 

even if the surveys are partly funded by government agencies. According to the 

" Total Environment Centre (No\t~mber 2008), a 2008 audit on package recycling 

conducted for the National Packaging Covenant Council (NPCC) makes 

Australia's recycling performance 'appear better than it really is'. Signatories to 

the National Packaging Covenant (NPC) include large retail packaging companies 

including Coles , Woolworths, Coca-Cola and Fosters, and following the survey 

the NPCC claimed that its target of recycling 65% of all packaging by 2010 was 

'within reach ' (PACIA website, viewed 22 December 2008, 

<_www.environmentalmanagementnews.net>). 

The Total Environment Centre (TEC), however, claimed that half a million tonnes 

of waste packaging, including all cardboard milk cartons and fruit juice cartons, 

had been excluded from the survey. The TEC claims that Australia's overall 

record in relation to recycling and waste disposal is not as impressive as is 

sometimes claimed. The Centre points out that while packaging recycling has 

improved since 2000, this is more due to export demand and action by local 

councils at 'kerbside', than the NPC. It says that Australia produces over 3.3 

million tonnes of packaging each year, and recovery of this waste from 'kerbside' 

collection is a poor 20.1 %. This is because around 50% of major food items 
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are consumed away from home. TEC contends that Australia's poor performance 

on packaging waste is primarily the result of industry inaction, and that industry 

should take responsibility for the waste (Total Environment Centre, viewed 23 

December 2008), <www.tec.org.au>). While the views of the TEC should be 

noted, they should not overshadow the considerable increases in recycling in 

Australia since the introduction of the NPC. This increase, particularly in the 

recycling rates of metals, paper and cardboard, was noted by The Productivity 

Commission Inquiry Report into Waste Management in 2006 discussed earlier in 

this section. 

McDonough & Braungart (2002) pointed out that traditional approaches to the 

three R's - Recycling, Reuse and Reduction of waste - have helped to address 

some of the problems but have exposed others. According to McDonough & 

Braungart, recycling creates lower grade materials (e.g. toilet paper made from 

recycled higher grade paper), which are then not usable again. Also, recycling 

processes are expensive and produce toxic substances that enter the biosphere. 

Reuse is often only transferring the problem elsewhere, unless it is a high quality 

item that will be nurtured as Manzini has advocated. Although reducing quantities 

is a worthwhile exercise , it ultimately succeeds only in slowing down the 

problems (McDonough and Braungart 2002). 

The report of the Productivity Commission's inquiry into waste management in 

2006 showed that the financial costs of alternative waste technologies (A WTs) 

and most dedicated energy-from-waste facilities are much higher than the 

financial costs of landfills. A WTs are technologies that are applied to mixed 

waste, other than traditional methods such as disposal to landfill. In 2006 there 

were six A WT facilities operating in Australia, and contracts had been signed for 

at least three more. According to the report, the environmental and other external 

benefits of using an A WT or energy-from-waste facility, rather than sending 

waste directly to a properly-located, engineered and managed landfill, appear to 

be small. On balance, modem landfills have lower overall costs for the 

community than A WT or energy-from-waste facilities, and are likely to be 

preferred from a net community benefits perspective. (Productivity Commission 

2006, p.41 ). 
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The report acknowledges that A WT facilities can have negative impacts on the 

amenity of nearby residents and firms, though they can also have external 

benefits. For example, the waste sent to landfill is more chemically stable, which 

reduces the volume of landfill gases and leachate that are generated; some A WT 

facilities incorporate renewable energy generation, which reduces greenhouse gas 

emissions; and some additional recyclables are recovered from the municipal 

waste stream (Productivity Commission 2006, p.84). 

There is some evidence that recycling is a better sustainability option than landfill 

provided that recycling approaches can be improved. Grant, James, Lundis and 

Sonneveld (2001) compared the savings and impacts of recycling and landfill in a 

research study on the kerbside paper and packaging waste management system in 

Victoria. The scope of the study covered all commonly recycled materials in the 

kerbside waste stream including paper and board packaging , liquid paperboard, 

high density polyethylene, polyvinyl chloride (PVC) bottles and other mixed 

packaging plastics, glass bottles, and steel and aluminium cans. The 

environmental categories used in the study were greenhouse gases, embodies 

energy , smog precursors , water use, and solid waste. Grant et al concluded that 

recycling provides substantial environmental savings originating from avoided 

virgin material production and avoided landfill impacts (Grant ct al 2001 , p. 20) . 

While Australian governments and businesses are making progress in some areas 

of waste management, Australia's policies and progress on electronic waste ( e-

waste) are currently lagging behind other countries. This poor performance in 

managing waste from electrical and electronic products (EEPs) has been evident 

for many years. Gertsakis and Ryan (1996) pointed out that Australians purchased 

more than l 7million EEPs in 1995, and that in 1996 'Australian governments and 

industry are languishing at the bottom of the (international) waste minimization 

hierarchy when it comes to reducing waste from EEPs' (Gertsakis and Ryan 1996, 

p.2). 

More than a decade later, there are finally signs that awareness of the problems 

withe-waste is increasing, and that some steps are being taken to address the 

issue. The Waste and Recycling in Australia Final Report (November 2008), 

conducted for the Department of Environment, Water, Heritage and the 
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Arts by Hyder Consulting, stated that Australians purchased over 3 .5 million 

computers in 2005 , including approximately 1.2 million laptops and units that 

were assembled locally from imported parts. Computer sales in Australia nearly 

tripled between 1995 and 2005, and market growth is averaging 17% per year. 

The report explained that computers are made from a combination of plastics, 

steel, non-ferrous metals, heavy metals and glass. The average life of a computer 

is eight years, comprising five years of originals ownership and three years of 

reuse or storage (Hyder 2008). 

The growing e-waste problem, according to the report, arises because of two main 

barriers to increasing the lifespan, reuse and recycling of computers. The value of 

the materials is not equivalent to the cost of collecting and dismantling them, and 

there is a lack of a market for plastics with flame retardant additives. 

Approximately 600 ,000 computers are disposed of each year in Australia , and 

only about one quarter of these are sent for recycling. The Sims e-waste recycling 

facility in Villawood , Sydney is Australia's first recycling plant fore-waste, and 

expects to divert up to 20 ,000 tonnes of material from landfill each year and 

recycle 98% of the material (Australian Government , website of the Minister for 

the Environment , Heritage and the Arts, viewed 9 July , 2009 , 

<www .environment.gQ_~~u/minister/garrett>). 

Many of the problems associated with the recycling of computers relate to the 

difficulty of separating plastics from other materials in electronic products. 

Grossman (2006) in the book High Tech Trash explains that many plastics in 

discarded electronic products cannot be separated because they are a mixture of 

plastics types . Grossman states that technological 'throwaways', e.g. mobile 

phones, computers and television sets, produce tonnes of waste, and that much of 

this is shipped to China even though China has signed the communique from the 

1992 Basel Convention on Control of Trans-boundary Movements of Hazardous 

Waste . She explains how the plastic components of these electronic products are 

removed by hand in China , toners are brushed out, and plastic components are 

burnt to identify the type and eventually used in low-grade plastic products such 

as plastic flowers. Circuit boards are melted down, and the solder and chips are 

taken from the resulting liquid. Television screens are broken and the copper 
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yokes extracted by hand. According to Grossman, the leaded glass goes into 

irrigation canals and riverside dumps, and the nitric and hydrochloric acids used 

to extract gold from the microchips end up in the waterways. China uses the 

metals thus obtained, particularly copper, in its burgeoning industries. The locals 

dare not eat produce grown in the area , nor drink the water (Grossman 2006). 

Grossman found, while researching point source pollution in the Willamette River 

in Oregon, U.S .A. that over half that pollution came from electronics industries. 

Computer chip manufacturers , silicone wafer manufacturers , and companies that 

make metals electronics products were responsible for millions of gallons of 

solvents , nitrates and metals flowing down the river. She claimed that in 2006 

there were 500 million obsolete computers in the United States in comprising 6 

million tons of plastics, lead , cadmium, chromium and mercury, and pointed out 

that thee-waste in American garbage dumps is leaching chemicals and metals out 

into the ground and would cause massive health problems (Grossman 2006) . 

Boliden , the U.S. company that mines copper, zinc , silver and lead has estimated 

that there is more of these metals in discarded circuit boards than in the raw ore , 

and the next step is for them to enter the recycling side of electronics 

(WorldChanging, High Tech Trash: An Interview with Elizabeth Grossman, 

viewed 23 December 2008, 

<http://www.worldchanging.com/archives/004610.html>). 

Hassan (2006) uses the example of Hetzel Elektronik Recycling (HER) in 

Nuremburg, Germany, which is one of around twenty German companies 

recycling electronic appliances, compact disks, printed circuit boards and office 

machinery. HER has an annual turnover of $A8 million and its most profitable 

process is in the precious metals obtained from circuit boards. The e-waste 

recycling business in Germany has generated over a million jobs, and this 

provides a useful model for Australia. Another useful model is the Waste 

Electrical and Electronic Equipment (WEEE) regulation developed by European 

governments to deal with waste electronic products. WEEE requires companies to 

recycle their own products, and enables processes to be divided into 4 categories 

with their own recyclability scores and costs/yield profits so that design priorities 

can be established for different product categories. 
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The challenge for industrial designers in relation to recycling and waste disposal 

is to have an impact on attitudes and behaviour even though they do not have a 

direct involvement in waste management processes such as the separating and 

recycling of plastics. Industrial designers can help by researching and using and 

recommending materials that are recyclable or biodegradable. McDonough and 

Braungart (2002) pointed out that most products were not being designed and 

manufactured to be recycled. They suggested that every product and its packaging 

should have a complete 'closed-loop' cycle mapped out for each component, so 

that every component will either return to the natural ecosystem through 

biodegradation or be recycled indefinitely. Designers can play a part in ensuring 

that products and materials can be totally recycled, and they need assistance from 

technological innovations so that the processes of re-use and recycling may be 

more efficient and beneficial (McDonough and Braungart 2002, p. 140). 

Scanlon (2007) points out that one solution has been found by British designer 

Richard Liddle who, after noting that 234,900 metric tons of HPDE plastic 

entered the British waste stream in 2001, designed a proprietary process that 

melds plastic recycling and manufacturing into a single, seamless process. 

Liddle's studio is equipped with the modified industrial machines that can recycle 

bottles made of HDPE - a plastic used in the construction, housewares, 

automotive and packaging industries. These machines grind the plastic into flakes, 

melt them and form the molten plastic into chairs, lamps and other products using 

a process Liddle calls 'uncooled recycled extrude' or URE. These recycled 

products can then be melted down to form new products, so the new products are 

100% recyclable and the process uses less electricity than that used in 

manufacturing from virgin plastic. The first chair produced by Liddle's company 

Cohda Design was a chair called the RD4 that was formed of woven strips of 

plastic. It has made an impact in the furniture industry because it is seen as not 

only a 'green design', but as something beautiful and iconic, and is selling well in 

the U.S. (Scanlon 2007). 

Replas Plastics Australia also makes products from mixed plastics, and these 

include plastic boardwalks, park furniture, speed humps, bollards and signs. 

Reduced maintenance is the reason why these items, which were previously made 
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from timber, concrete or metal, have been replaced by plastic. Where boardwalks 

are used in the natural environment, the longer lasting plastic means less 

disturbance; speed humps made of plastic are easier to install; plastic signs are 

durable and, importantly in an increasingly litigious world, are harder to destroy 

(Lamb 2008). This is a new area of opportunity for industrial designers as 

recycling practice becomes more widespread and more companies opt to use 

recycled plastics. 

Boks and Stevels (2000) in their paper titled Lessons Learned from 10 Years 

Take-Back and Recycling looked at a number of factors from a design perspective 

including recycling, remanufacturing, reuse and end of life, the technical 

perspective regarding disassembly, the support tool perspective, environmental 

gains versus cost, the mechanical treatment of incoming Waste Electrical and 

Electronic Equipment (WEEE) streams, and the handling of these streams at end 

of life. The paper sets out a list of priorities that designers should consider 

regarding treatment for end of life. These are: preventing discarding; reuse of the 

product as a whole; reuse of subassemblies and components; material recycling; 

incineration (with energy recovery), and controlled disposal. 

Boks and Stevels advocated the use of life-cycle assessment (LCA) to quantify 

approaches to design and end of life. Life cycle assessment is a material 

accounting technique that has been used by researchers to quantify some of the 

physical impacts of waste management practices, including landfill, recycling, 

energy-from-waste and composting. Boks and Stevels pointed out that the 

environmental impact of electronic products at end-of-life is only 2.5% of the 

impact of the whole life-cycle; the usage stage accounts for 50-80%, production 

for 10-35% and packaging and transport for 5-15%. They argue that the benefit of 

a life-cycle perspective is that it guards against an over-emphasis on end of life 

environmental priorities, and allows tailor-made interpretations for individual 

products (Boks and Stevels 2000, p.8). 

In conclusion at this point, I have listed and assessed a range of attitudes and 

approaches towards the complexity of 'recycling'. In order to exert influence on 

clients and manufacturers to comply with sustainable practices, the designer will 

preferably have a thorough and up-to-date knowledge of the life cycles of 

88 



materials and products, as well as an appreciation of the advantages and 

disadvantages of current approaches to waste management. The designer needs to 

know how and where to access up-to-date information, and to be able to educate 

all stakeholders by explaining effectively their choices and options. 

Challenges for environmental legislators 

According to a 2008 report by IDS research firm Manufacturing Insights Asia 

Pacific, legislation provides currently the main incentive for manufacturing 

companies in the region to embrace sustainable manufacturing. China, India, 

Singapore and Taiwan are the countries where legislation is expected to have the 

greatest impact on sustainable practices in the 2008-2010 period (Loo 2008). 

The increased willingness of governments in Australia to improve sustainability 

practices has been demonstrated by initiatives including the Productivity 

Commission's inquiry into waste management and the establishment of the 

National Packaging Covenant (see 3.6). The Global Competitiveness Report 

2007-2008 from the World Economic Forum ranked Australia 16th out of 125 

nations for the overall stringency of its environmental regulations. Also, the IMD 

World Competitiveness Yearbook 2007 ranked Australia in the world's top 10 

countries for the extent to which its local envjronment laws do not hinder the 

competitiveness of business (NSW Department of State and Regional 

Development website, viewed 22 December 2008, <www.business.nsw.gov.au>). 

Developments in sustainability legislation in Australia have been discussed in 

Chapter 1 (1.2.1 ), and legislation now exists at Federal and State levels to regulate 

activities in areas including procurement, recycling, waste management, water 

and energy conservation, product stewardship and possibly in future, carbon 

emissions. However, there is evidence that pressure from some industries 

continues to inhibit the development of sustainability regulation in key areas. It is 

not unusual for industry groups to oppose environmental legislation because of 

concerns about the impact on profits. As early as 1993 the Australian 

Manufacturing Council, in a report titled The Environmental Challenge: Best 

Practice Environmental Regulation (BPER), was advocating relaxation of 

environmental regulations that allegedly inhibited the ability of Australian 

89 



manufacturers to compete in international markets, and calling for self-evaluation 

on environmental performance by the Australian business and manufacturing 

sectors (Australian Manufacturing Council 1993). 

White (2001) from the UTS Institute for Sustainable Futures concluded in a report 

commissioned by the NSW government that a deposit system for bottles and other 

containers, combined with kerbside recycling, would double the recovery rate of 

containers. White calculated that the costs of introducing a deposit system would 

be outweighed by the environmental cost-related benefits. According to a 2003 

ABC Four Comers program, although the NSW government had commissioned 

the report it refused to act on its findings (Four Corners website, viewed 8 January 

2008, <www.abc.net.au/4comers/content/2003/20030908>). 

South Australia is the only Australian state that has retained a deposit scheme for 

the recycling of bottles after the packaging industry, in the 1970s, dropped 

voluntary schemes. To justify this opposition, the packaging industry agreed to 

fund the 'Do the right thing' advertising campaign over a set period of years. 

When other Australian states and territories have tried to re-implement the deposit 

system they have been countered by intense lobbying from industry. According to 

the 2003 ABC Four Comers program mentioned above the deposit scheme was 

opposed successfully by industry and some state governments . The ABC program 

claimed that the NSW government had earlier refused to join the Covenant, 

arguing that while the cost to NSW councils of kerbside collection and recycling 

was $100 million per year, the contribution from the Beverage Industry 

Environment Council (BIEC) was to be only $17 million (ABC Four Comers 

website, viewed 8 January 2008, 

<_v~~Y~J!_pc.n~t~!!L1~_om~rs/f.9ntent/20QJflQ_03Q_9_Q_R> ). 

There are similar examples of industry opposition to recycling in other countries. 

Bottle recycling regulations in the USA vary from state to state, but all allow for 

deposits on beer and carbonated beverages only, ignoring the 30 billion single-

serving bottles of water, iced teas and sports drinks that are bought in the USA 

each year and the 170 million empty ones that become waste. Opposing changes 

such as the Bigger Better Bottle Bill are some of the bottlers, distributors and 
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grocers (New York Public Interest Research Group website, viewed 23 December 

2008, <www.nypirg.org/enviro/bottlebill> ). 

The renewable energy industry is one that would seem to lend itself to Australia's 

climate and natural resources, and to offer great opportunities for Australian 

designers and manufacturers. As well as opportunities from solar and wind 

technologies, there appear to be opportunities offered by hot rock technology in 

the South Australian desert. A visiting geothermal expert from the Massachusetts 

Institute of Technology (MIT) told a 2007 parliamentary inquiry into renewable 

energy that Australia's hot rocks could help produce as much clean, green energy 

as would be generated by 15 Snowy Hydro schemes. (WME Environmental 

Business Magazine 2008, p.18). 

The Federal Government set a Mandatory Renewable Energy Target (MRET) in 

2001 and had it reviewed in 2003. In 2008, the newly elected Federal Government 

committed to ensuring that 20% of Australia's energy electricity supply comes 

from renewable sources by 2020. The Government intended that the 20% target, 

considered by some to be optimistic, would encourage investment on renewable 

energy technologies that had been declining. Within a week in 2007 AGL 

abandoned plans for a controversial $140 million wind farm in Gippsland, 

Victoria, and the Danish wind turbine maker Vestas announced it would shut 

down its Victorian factory, the latter citing low renewable energy targets and poor 

profit margins . However, other companies have been encouraged enough to invest 

in Australian renewable energy industry, with Wind Hydrogen raising $12 million 

through its initial public share offer, and Babcock & Brown Wind Partners 

followed an initial loss of $16.2 million with a net profit of $13 .8 million for 

2006-07 (WME Environmental Business Magazine 2008, p.18). 

The global tendency to prioritise economic interests over sustainability has been 

demonstrated by the Australian Labor Government in its response to Garnaut' s 

2008 Climate Change Review Final Report that proposed urgent and radical 

action to reduce Australia's carbon emissions (see 1.1.3). Though some 

environmental groups had been arguing for a reduction of 20-25% in Australia's 

carbon emissions by 2020, the Government proposed a reduction of between 5-

15%, with legislation to be reconsidered in 2013. By prioritising 
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environmental action during the 2007 election campaign, the Government had 

created expectations among many of its supporters that it would introduce stricter 

measures to reduce carbon emissions, but apparently shifted its emphasis 

following the global economic downturn during 2008 and subsequent pressure 

from industry groups. 

One possible outcome of the Government's compromise, however pragmatic, is 

that sectors including that of design and manufacturing may be less likely to take 

sustainability seriously when governments are seen to be diminishing its 

importance and failing to provide reinforcement through stringent regulation. In a 

paper titled Corporate Change for Sustainability: The Way Ahead, Benn and 

Dunphy (2004) had pointed out that while a report analysing environmental 

attitudes in Australia between 1991 and 2001 had shown a continued and widely 

based increase in environmental consciousness, the Australian Conservation 

Foundation's Corporate reputation Index for 2001 showed a downward trend in 

corporate environmental performance in Australia's top 100 companies. They 

attributed this partly to Australia's complex federal structure and multiplicity of 

decision points that inhibited the translation of attitudes into more responsible 

organisational behaviour (Benn , Dunphy and Griffiths 2004 , p.29). 

In conclusion at this point, the overall point to note is that complex layers of 

policy, lobbying and political ' courage ' or 'cowardice' complicate a11 decision 

making; designers and design students cannot assume that a 'rational' decision 

will prevail. Nonetheless, they need to be informed about the complexities that 

vary from state to state. 

After-sales product support 

The degree of after-sales support for a product influences greatly its life span, and 

consequently its environmental impact. Kostecki (1998) discussed the perception 

by consumers that many products are designed and marketed with a reduced life 

span to encourage 'sub-optimal use' and induce consumers to buy new products. 

Kostecki pointed to the growing concern among consumers and environmentalists 

about sub-optimal use of products because of the volume of waste as well as the 

growing conviction that over-consumption is encouraged by marketing techniques 
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that favour lesser durability. 

Kostecki suggested that the situation would change because of two factors. 

Firstly, consumers have become better informed and 'intelligent consumption' is 

increasing. Buyers are becoming hostile towards marketing manipulation that 

induces them to consume faster and more at higher prices, and are critical of 

consumer goods that are too complex to be repaired or incompatible with systems 

based on newer technologies. Secondly, according to Kostecki, innovative 

managers are seeing the 'optimal use' of products as a realistic profit-making 

proposition. There is a realisation that greater emphasis needs to be placed on the 

durability of products if marketing concepts such as client orientation, product 

stewardship and sustainable consumption are to be effectively applied in business. 

Rank Xerox, Kodak, Daimler-Benz and Digital are examples of companies that 

have illustrated how longer life spans of consumer products can bring about 

reduction in waste, greater market share, increased customer loyalty and higher 

profits (Kostecki 1998) . 

The term 'meta-product' is commonly used for one that is supported by durability 

services (e.g. repair, retake or re-marketing services), and whose life-span and 

value is consequently enhanced. Although many products are designed and 

marketed for optimal rather than sub-optimal use, many are incompatible vvith 

systems incorporating newer technologies. Kostecki' s work indicates that 

consumers are becoming increasingly aware of the importance of after-sales 

service in prolonging the life and effective maintenance of goods, and 

consequently of the environmental and social performance of products. This is an 

area where the industrial designer has enormous possible influence and traction, 

and where deeper knowledge can only be of benefit. 

Developments in ecodesign tools 

Since the late 1990s, a number of ecodesign tools that have become available to 

industrial designers have facilitated greatly their approaches to sustainable design. 

These tools can be used in product development and purchasing to assist with the 

identification of design alternatives, to assess environmental impacts, or to 

compare sustainability options. Tischner (2001) identified four categories of 
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ecodesign tools as those concerned with: 1) analysis of environmental strengths 

and weaknesses of products, product systems, concepts and services; 2) priority-

setting and selection of the most important potential improvements; 3) provision 

of assistance for brainstorming, design and draft specification (Implementation 

tools); and 4) coordination of other important criteria including cost-benefit 

analysis, economic and feasibility studies (Tischner 200 I). 

Tischner further summarised the ecodesign tools that became available between 

1991 and 2001. These included: 

• 

• 

• 

• 

detailed life cycle assessment (LCA) tools that use flowcharts to determine 

product related inputs and outputs , classify weight in relation to 

environmental impact, and compare the environmental impacts of different 

products; 

numerous software tools that facilitate LCA and other analyses; 

CED analysis (cumulative energy demand) to determine energy demand; 

MIP analysis (material input per service unit) to enable quantitative 

determination of the material and energy input for a product during its life-

cycle; 

• matrices including the MET (materials and energy inputs/toxic emissions), 

• 

the ABC analysis for listing environmental evaluation criteria, the Eco 

estimator; spider and portfolio diagrams such as the Life-cycle Design 

Strategy Wheel (Brezet and van Hemel 1997), the eco-compass (Fussler & 

James 1996); 

multi dimensional matrices such as the House of Environmental Quality 

(HoEQ) tool to assess product properties; and 

• checklists including the Waste from Electrical and Electronic Equipment 

(WEEE) checklist, the Philips Fast Five Checklist, and the European Council 

Recycling Checklist (Tischner 200 I). 

In the years following Tischner's article, a major advance in ecodesign tools has 

been provided by the growing sophistication of websites . Some design 

associations now provide, on their websites and in printed brochures, advice and 

information for stakeholders on sustainable practices. For example, the 'IDSA 
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Ecodesign' website includes a 'Selected Links' page that provides links to a wide 

range of electronic and print information on sustainable practice 

(http://www.idsa.org/whatsnew/sections/ecosectionD. The website facilitates 

access to advice and information in areas including eco-labelling, energy, 

emissions, environmental regulations, appropriate technologies, design for 

disassembly, life cycle assessment, eco-friendly and eco-unfriendly materials, 

recycling, and waste management. The Centre for Design at RMIT, in 

collaboration with the Victorian Chapter of the Design Institute of Australia 

(DIA), produced a range of EcoDesign guidelines and checklists for sustainable 

product development. According to the Centre for Design website, the intention of 

the guidelines is to cover the core issues to be considered when 'designing out' 

negative environmental factors and minimise product-related impacts, and thus to 

make EcoDesign a catalyst for responsible innovation. (Sustainable Products and 

Packaging, Centre for Design, viewed 7 July 2009, 

<http://www.cfd.rmit.edu .au/programs/sustainable products and packaging/ecod 

~filgn_gµideline~_gia>). 

As of July, 2009 there were no references to sustainability in either the Vision 

Statement or the Mission Statement on the website of the Industrial Design 

Association of America (IDSA), and only one reference - ' topics such as the 

environment, universal design etc.' - among 25 listed objectives of the 

Association. Also, there was no link provided to the 'IDSA Ecodesign' site, 

though the existence of this comprehensive website indicates that at least some 

IDSA members see sustainability as a priority (IDSA website, accessed 7 July 

2009, <http: //~~~i_ds<!_:_9_rg>). Similarly, as of the same date there was no 

reference to sustainability nor ecodesign on the website of the Design Institute of 

Australia (DIA). The substantial section 'What is a Designer?' on the DIA 

website covers the designer's commercial, creative, technological, aesthetic and 

cultural roles and responsibilities, but makes no mention of environmental 

responsibilities (DIA website, viewed 2 January, 2009, <www. Dia.org.au> ). The 

gaps in both websites may of course be due to oversights and may not reflect 

attitudes in either association, but there is also the possibility that they indicate an 

inadequate focus on sustainable design in both professional organisations. In 
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conclusion at this point, it may well be that the sustainable agenda is still 

controversial and not seen as core business by some leading the design 

professions. 

The opportunities and challenges of rapid prototyping 

Rapid prototyping, or the process of constructing models and prototype parts from 

virtual design-forms such as computer-aided design (CAD), has been available 

since the late 1980s, but now has a wide range of applications that present 

opportunities and challenges for designers and manufacturers. It can be argued 

that rapid prototyping technologies facilitate sustainable practices by streamlining 

manufacturing processes, ensuring efficient methods of testing component design, 

minimising waste, and extending product life by adding necessary features and 

eliminating redundant features. On the other hand, rapid product development can 

be problematic as it reduces time for reflection and for assessing the sustainability 

impact of inputs and outputs. Like many of the issues signalled in the thesis, there 

are no simple answers or solutions, but a range of factors examined below come 

into play and need consideration by and through designing. 

Earlier rapid prototyping processes involved injection moulding that was suitable 

for the manufacture of polymer products in large quantities, but the processes 

have become more complex as a large number of competing technologies have 

become available. The newer technologies involve mainly additive fabrication 

that can be faster and less expensive for production of small quantities. Newer 

processes include selective laser sintering (SLS) and fused deposition modelling 

(FDM) for thermoplastics and metals, laminated object manufacturing (LOM) for 

paper, and electron beam melting (EBM) for titanium alloys (Wright 2001). 

Grimm (2004) claimed that a lack of awareness and education about rapid 

prototyping technologies is impeding the growth and expansion of the 

manufacturing industry. He argued that large percentages of employees in 

manufacturing companies in the U.S.A. are unaware of the rapid prototyping 

technologies available to them including fused deposition modelling (FDM) and 

laminated object manufacturing (LOM). While Grimm's concerns were mainly 

for the welfare of the rapid prototyping industry, they apply also to sectors such as 
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design and manufacturing that benefit from the process in terms of reduced 

development time, reduced risk of making costly mistakes, minimised 

manufacturing costs, and enhanced information transfer between consultants, 

contractors, manufacturers and suppliers. Australian design schools take the issue 

seriously and most or all engage with this technology; certainly UTS. 

Emerging sustainability Issues for educators 

The views of Ramirez (2004) and others on traditional approaches to 

sustainability education have been discussed in Chapter I (l.2.2). According to 

Ramirez, since industrial design courses were established in Australian tertiary 

institutions in the mid-l 970s , educators have placed only limited emphasis upon 

sustainability issues, and have made few changes to sustainability curricula. 

However, the author's observations of the industrial design programs at the 

University of Technology, Sydney (UTS) and Royal Melbourne Institute of 

Technology (RMIT) have indicated that educators have made considerable efforts 

to incorporate sustainability issues into the curriculum. At UTS, the issues are 

embedded into history and theory subjects; the aim is not to suggest that this issue 

'stands alone'. It is likely that similar efforts have been made in some other 

Australian design schools, though it is not an objective of this study to conduct a 

comparison of this aspect of industrial design programs . 

In an article titled The Importance of Design Methods to Student Industrial 

Designers, Green and Bonollo (2004) claim that Australian industrial design 

students have no database of experience, little knowledge of marketing, 

engineering, manufacturing, the process of drawing, nor even an understanding of 

the design or product development process. They state that all this knowledge is 

gained whilst working on the job for a number of years. In order to make sense of 

the issues and considerations that designers must consider, such as cost, assembly, 

appearance, usability, manufacture, sustainability, export, competitiveness, 

standards and patents, Green and Bonollo suggest that students be taught more 

methodologies to be used during the product development process (PDP) 

including design for the environment, benchmarking, brainstorming, concept 

selection, concurrent engineering, cost analysis, assembly and disassembly, 

design of experiments, features analysis, function analysis, and quality-function 
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deployment. They argue that experienced practitioners have knowledge gained 

over the years and do not need these formal methodologies, but students need 

them to make connections during the product planning stage, so that they can then 

develop design strategies, screen alternative concepts and decipher data. Not all 

methods may be relevant, but knowledge of them and how to employ them could 

aid students greatly. 

Potter (1969) stated that the creative freedom permitted to students in design 

schools did not always complement the more pragmatic realities of commercial 

practice. Potter's observation can be applied equally to the situation in the early 

21 st century. A rounded design program ideally balances the explorative with the 

pragmatic, because in design practice the economic considerations are of major 

importance and may interfere with a sustainability ethic. 

McDonough (2004) proposed that educators, rather than teaching student 

designers how to lessen the environmental impact of their work or meet already 

defined environmental standards, might inspire them with a whole new design 

paradigm. This involves raising the environmental emphasis even higher, thinking 

of new ways to tackle the problems, and designing accordingly. He recalls the 

difficulties encountered in the early 1970s in the U.S.A. by students with 'green' 

design enthusiasm whose lecturers did not understand, nor want to understand, the 

principles of ecologically intelligent design. According to McDonough, the ability 

of these students to practice sustainable design upon graduation was compromised 

by a lack of a suitable aesthetic foundation (McDonough 2004). 

Brown (in Gould 2002) cites three key target areas in the education process for 

sustainable design. She suggests teaching accountability including the concept of 

cause and effect and the awareness of all the elements that go into producing a 

product. She suggests also that the emotive element of a product should be 

appreciated and, finally, she notes that design is a collaborative process and that 

the shift towards this way of designing is a very healthy sign (Gould 2002). 

Burdick (2007) has observed that designers are shifting from the design of 

artefacts in isolation to the design of interconnected nodes in elaborate systems, 

whether YouTube videos or 'breathing' buildings. According to Burdick, in a 
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technological context the 'how' and the 'what' change daily. To prepare for a 

future in flux, students must learn to be adaptable, agile and strategic, and this 

calls for a new kind of pedagogy. Designers are assuming leadership roles in 

which they are called upon to imagine systems, services, ecologies, experiences 

and networks, and they must be flexible enough to shuttle between the macro and 

the micro, for they need to design not only an object or a communication, but also 

its context. Designers need the tools and skills to conceptualise people 's lives, to 

visualise and understand the circulation of capital, people and culture at a global 

scale and to intelligently envision the future (Burdick 2007). 

While on a visit in August 2008 to the U.S.A., the author observed that some 

design schools have adopted innovative measures to address emerging challenges. 

The Hasso Plattner Institute of Design at Stanford University has joined with 

corporate partners in its efforts to develop value-producing sustainability solutions 

through design. The institute aims to teach students to collaborate, to make 

prototypes and to think creatively while appreciating that pragmatism ought to be 

their highest aspiration (Hasso Plattner Institute of Design, viewed 12 December 

2008, <hitQ: //www .stanford.edu/group/dschool> ). 

The author has observed also that even in Australian design schools where 

significant efforts have been made to incorporate sustainability issues into the 

design curriculum, a number of emerging issues have so far been overlooked. 

New issues identified in this chapter, particularly those related to systems design, 

e-commerce, off-shore manufacture, and e-waste, need to be emphasised in 

curriculum development and teaching and learning approaches. A problem facing 

industrial designers with a sustainability ethos has been traditionally related to 

economics, and it continues to be so. How does the designer persuade the client to 

invest in a sustainable approach to a product that may have long-term rather than 

short-term economic benefits? If designers are to try to influence clients to 

support sustainable approaches that may be relatively expensive, they are more 

likely to have success if they have a thorough knowledge and understanding of 

emerging issues and trends, and of how sustainability issues are integrated. As the 

information becomes increasingly complex, designers need also the 

communication skills to convey the appropriate information to the client. It is 
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important that industrial designers begin to develop the required base of attitudes, 

knowledge and skills needed for sustainable practice in the design school. 

Chapter summary 

Since the late 1990s a number of emerging issues related to sustainability have 

presented a range of opportunities and challenges for the design and 

manufacturing sectors, and these issues have implications for other stakeholders 

in the sector including educators and regulators. There has been a growing 

recognition that sustainability is tied to systems, and that systems thinking and 

systems design can be applied to a range of areas that have implications for 

sustainability including company structures and policy development , usage of 

resources and equipment, and government regulation. 

Increases in off-shore manufacturing have resulted in diminished control over the 

total production process by the manufacturers and the designers, with the latter 

often having to design for a generic market so that a product can be sold in many 

countries with different cultures, attitudes, and economies. The emerging 

emphasis on sustainable procurement has implications for product life-cycles, and 

has produced new challenges not only for industrial designers and manufacturers, 

but also for government regulators whose legislation influences societal attitudes 

and purchasing habits . 

Electronic commerce (e-commerce) is changing significantly the way we buy 

goods and services, and among the environmental impacts are those related to the 

life-cycle of hardware and to the way that applications are being used. While the 

growing popularity of 'green' marketing appears to provide an encouragement to 

industrial designers and manufacturers to produce sustainable products, it can also 

encourage opportunistic marketing where there are no legitimate sustainability 

indicators associated with the product/s or services. 

Some of the traditional approaches to recycling have been found in recent years to 

be problematic, and there are new challenges for designers and manufacturers in 

recycling materials and products from dynamic technology-based industries. 

Though government regulations have increased in recent years in carbon 

emissions, recycling, procurement, waste management and water and energy 

100 



conservation, there is still evidence of pressure from some industry groups to limit 

sustainability regulation because of the impact on profits. It has become apparent 

that the level of after-sales support for a product influences greatly its life span 

and, consequently, its environmental impact. Many corporations have 

demonstrated that longer life spans of consumer products can bring about 

reduction in waste, greater market share, increased customer loyalty and higher 

profits. 

Eco-design tools that have become available to industrial designers since the mid 

1990s have facilitated greatly their capacity to design sustainably, and have left 

them with fewer excuses to avoid it. Rapid prototyping technologies have 

facilitated sustainable practices in many ways including streamlining of 

manufacturing processes, ensuring efficient methods of testing component design, 

and extending product life, but rapid product development can reduce time for 

reflection and assessing sustainability impacts. Despite some encouraging 

developments in Australian industrial design courses, it appears that many of the 

emerging issues discussed in this chapter are not yet given adequate emphasis in 

the curriculum. The emerging issues discussed in this chapter, and the challenges 

they pose to industrial designers, contribute to the theoretical framework that is 

used for the investigation in the next chapter. The issues are used to frame the 

questions for the survey by the conduct of a questionnaire of ten industrial 

designers, and the findings of this survey are then explored in depth during the 

following series of interviews. 
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CHAPTER 4 

INVESTIGATIONS OF THE ATTITUDES AND NEEDS 

OF INDUSTRIAL DESIGNERS IN RELATION TO 

SUSTAINABLE DESIGN 
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Introduction 

The themes and issues around sustainable design that were identified through the 

literature review provided a starting point for qualitative research into the attitudes 

of industrial designers in practice (Appendix p. 143). These identified issues 

included environmental management systems, increases in offshore 

manufacturing, sustainable procurement, developments in e-commerce (logistics), 

green marketing, developments in waste management, challenges for 

environmental legislators, after sales product support, developments in ecodesign 

tools and the opportunities and challenges of rapid prototyping. 

The qualitative research was carried out in two stages. The first stage was 

conducted through a questionnaire that explored the attitudes and needs of 

industrial designers in relation to sustainable practice. The second stage developed 

themes that emerged as significant in the responses to the questionnaire. These 

themes were explored further through semi-structured interviews with eleven 

respondents from industrial design practice. In particular, the interviews provided 

an opportunity to explore barriers to the implementation of sustainable design in 

practice, where the need for sustainability had been recognised. 

The combination of questionnaire and interview meant that the data collected was 

as representat1ve as possible and also targeted those who could speak with 

particular authority. The material gathered through the questionnaires was 

indicative of industrial designers in Sydney because questionnaires went to very 

diverse practices. The interviews targeted particular practitioners who are 

prominent and experienced in the field of industrial design. All research 

participants worked in Sydney-based design practices, some with international 

branches. Some have both domestic and international clients, and some design 

only for offshore production. The industrial design community in Sydney was 

considered an appropriate focus for the study, as it is typical of industrial design 

cultures in global cities. In Sydney, as in other global cities, design operates at a 

high level of currency and innovation, and has an international reach serving 

offshore manufacturing. 

Methods used to interpret the data were drawn from Ryan and Bernard's paper 
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'Techniques to Identify Themes' (2003). The techniques they present consolidate 

a range of different approaches currently in use in the social sciences. Their 

approach was adopted for this project for its clarity and simplicity as well as its 

comprehensive and inclusive nature. They outline eight strategies for recognizing 

patterns of significance within texts. These strategies include noting repetitions, 

local terms or jargons, metaphors, commonalities and oddities, silences and 

omissions, and so on. Significant patterns, once noted, are processed. Ryan and 

Bernard outline five techniques for processing data - cutting and sorting, listing, 

finding key words, word co-occurrence, and commonalities. The versatility of this 

method allowed clear and rapid extraction of themes, and revealed similarities and 

differences within the data. 

The survey by questionnaire 

The focus of the questionnaire was on the understanding that industrial design 

practitioners have of sustainability issues and innovative sustainable practice. 

Practitioners were asked how they acquired their knowledge, and to what extent 

they were able to implement this knowledge into their practice. The questionnaire 

also sought to identify barriers to the implementation of sustainable practice. An 

addendum to the questionnaire asked practitioners to comment on the 

significance, for them, of the particular sustainability issues that had been 

identified from the literature review (listed at the beginning of this chapter). 

A qualitative approach was taken, using open ended questions to allow 

respondents a range and depth in their answers. A pilot version was given to 

several colleagues in industrial design practice for their comment. Minor changes 

were made as a result of this process before finalising the document. 

Questionnaire forms were sent to industrial designers from a range of practices 

including small industrial design studios and larger general design firms. The 

design firms were chosen randomly, without prior knowledge of the likely 

understanding of, or engagement with, sustainability issues in each practice. 

Potential subjects for the questionnaire survey were approached initially by 

telephone, and those willing to participate were forwarded a letter of introduction 

by email as well as the questionnaire (see Appendix). Forty-six questionnaires 
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were sent by post or email. The documents were either returned by email or post 

depending on individual preference. 

The response rate was relatively small at 24% (eleven of forty-six questionnaires 

were completed). However, the returned questionnaires contained quite rich and 

detailed responses indicative of the commitment of respondents to the topic. The 

fact that all respondents completed all questions suggests the importance of the 

topic to them. The information collated from the survey questionnaire was used to 

inform the design of and themes for the semi-structured interviews that followed. 

Semi-structured interviews 

The aim of the interviews was to explore, in greater depth than allowed by the 

questionnaire format, the attitudes and needs of industrial design practitioners in 

relation to sustainable practice and the degree to which the identified emerging 

issues carry through to practice. 

The semi-structured form of interview was selected because of its qualitative 

nature and relevance for a research study on a small scale (Drever 200 I ; Anderson 

& Ferguson 2007). The flexibility of this approach allowed the interviewer to 

decide on the general areas to be covered and the questions to be asked. Both the 

interviewer and interviewees had scope for expanding the discussion on the topic. 

A schedule of questions, informed by the responses to the survey by questionnaire 

and particularly those related to the emerging issues, was developed. The 

interview questions were developed to ascertain what designers are actually 

thinking about and doing in relation to sustainability. Designers were asked to 

consider the emerging issues and then explain how they respond to, and possibly 

implement them. The questions explored issues such as obstacles to sustainable 

implementation, benefits from sustainable outcomes, ideas for updating 

knowledge, desirable starting points for sustainable practice, and the effects of 

offshore and local manufacturing production. Selected subjects were contacted by 

telephone requesting an opportunity for interview. Eleven interviews were 

conducted, 10 of which were face to face, while one was via a 'Skype' video link. 

The targeted potential subjects for the interviews were particular practitioners 
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who were prominent and experienced in the field of industrial design. All 

interviewees were principals of design consulting businesses whose consultancies 

range from multi-team design firms to single person operations. The interview 

questions can be seen in the Appendix. 

Issues that emerged from the questionnaire and interviews 

Although the interviews allowed for more depth of investigation, the 

questionnaire and the interviews focussed on the same issues, and the themes that 

emerged can therefore be treated together. In general, responses clearly showed 

that there was a consciousness among the designers that they should be making 

more of an effort with sustainability. They were aware of the serious implications 

of little or no change in attitude and practice, however they found it difficult or 

impossible to make significant changes. It emerged that the altruism of designers 

provided most of the current motivation for sustainable practice. The most 

common themes on which respondents expressed views were the economic 

implications of implementing sustainable design, the need for legislation to 

require sustainable practice and a need for sustainability information that will 

assist sustainable design. 

Figure 1: Effective external change drivers 

Most effective external drivers of change 
According o Respondents 

As the figure above shows, a clear majority of respondents believed that 
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legislative intervention would be the most effective external driver of change 

toward a more sustainable industrial design practice. Seventy-three per cent of 

respondents believe that legislative and regulatory action at a government level 

will be the most effective driver of change. Only 9% believed that regulation 

internal to the industrial design industry would prove sufficient. By contrast, 18% 

of respondents believe that economic and market forces alone would be effective 

drivers of change. No Respondent felt that consumers would be effective external 

drivers of change. 

The issues that had been identified as significant from the literature review, and 

which were a focus within the interviews and questionnaires, can be divided into 

three groups: 

1 . Larger scale and long term issues that need to be responded to at a government 

or global level such as: the need for appropriate legislation and regulation of the 

competitive environment. Other larger scale issues include the impact of 

globalisation and the move to offshore manufacturing. 

2. Issues that need to be addressed by client companies. 

These include: 

• 

• 

• 

decisions to orient the brand to green marketing; 

decisions to dematerialise product offerings by taking advantage of e-

commerce and developing after sales product support; 

implementation of a clearly articulated internal environmental management 

system. 

3. Issues that can be directly addressed within industrial design practice. 

These include: 

• 

• 

• 

• 

• 

developments in ecodesign tools; 

orienting practice to sustainable procurement; 

negotiating the opportunities and challenges of rapid prototyping; and 

designing to take advantage of developments in waste management. 

Industrial designers felt that changes initiated within their own practice were 

largely ineffective or carried too great an economic penalty without changes 
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at government and client level. 

• Issues that need to be responded to at a government or global level 

Legislation 

All respondents agreed that legislation has the potential to force change and 

remove the financial/profit advantage of inaction on sustainability initiatives. 

Most felt that there was currently not significant legislative pressure on clients 

and designers. System interconnectivity where there are a great many entities in 

the process of product manufacture means that change is slow and ineffectual on a 

global scale. Many expressed the view that appropriate enforcement and or 

encouragement will be essential if change is to occur. 

The knowledge that respondents had of mandated legislature and regulatory 

measures was confined to European examples. It was felt that other governments 

are showing little commitment and vision towards sustainable practices, with 

loose aims and promises rather than set targets; and that there is a lack of both 

national legislation and reporting structures. 

Even the measures taken by European governments, such as WEEE (Waste 

Electronic and Electrical Equipment) and ROHS (Restriction on Certain 

Hazardous Materials) Directive , were seen as only partially realising the goals 

they had been intended to achieve. One respondent commented: 

'These [European] legislative measures took decades to come to fruition and there 

are still many chemically based problems with electronic waste, and operative 

problems with electronics due to the use of compliant materials that are not 

appropriate for the task.' (interview Subject E, Appendix) 

Social and economic systems currently in place were believed by 63% of 

respondents to prevent sustainable alternatives from being viable. Interviewees 

stated unanimously that there is an imperative need for legislation with depth, 

rigour and organisational attributes that suit the complexities of product design. 

Legislation, regulation and policy change were acknowledged as being 

'inevitable' and the most realistic instigators of change toward effective 

integration of sustainable outcomes in the design process. 54% of respondents 

proposed using tariffs and taxes as a vehicle to prompt systemic change. 
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Government cash-back schemes to promote sustainable practices were mooted as 

a motivational tool by 27% of respondents. There was a relative optimism that 

such government initiatives could effectively shift market forces. Respondents 

agreed that appropriate legislation would have a positive motivating effect. 

Waste management 

73% expressed the view that the current systems in place for recycling are 

ineffective. 

There was a strongly held view that e-waste is one of the largest recycling 

problems needing to be addressed. Several respondents expressed incredulity that 

governments had not made greater efforts to change consumer behaviour in 

relation to the recycling of e-waste , and that this reflected overall neglect from 

government authorities in dealing with consumption trends and consequential end 

of life disposal. 

Design industry regulation 

Respondents advocated the creation by government, at a Federal level, of 

authoritative bodies for consultation by stakeholders . Such bodies could facilitate 

communication from manufacturers and suppliers to designers about the 

sustainable materials and products that are available. Those respondents who were 

aware of the Designers Accord (a coalition of international design and innovation 

firms working together to have a positive environmental and social impact) felt 

that such an accord would work well in Australia. They identified opportunities 

for the ongoing education of designers through initiatives such as the Practice 

Notes reference manual issued by the Design Institute of Australia. Some 

respondents recommended independent development of 'green' grading systems 

whereby companies submit their products through an independent vetting process. 

One thought that 'green' grading for products should be 'very defined' and 

overseen by a government body. Consumers need to be informed and feel part of 

the journey toward sustainable change. It was felt that consumers should feel 

assured that all products are developed as sustainably as possible so they do not 

have to evaluate products on this basis. 

There was a general cynicism that 'green' identification is currently perceived as a 
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'marketing stunt'. 'Greenwashing', as outlined in an earlier part of this thesis, 

should be monitored in the marketplace and controlled to limit dissolution of 

committed and tangible design solutions. 

Issues that need to be addressed by client companies 

Motivations 

46% of respondents reported that discussions on sustainability had been initiated 

by the clients. In most cases, the motivation for these client initiatives arose from 

a perception that sustainability delivers marketing advantages that include sales 

advantage. Clients discussed the advantage of entering the carbon trading 

marketplace and, in the case of a local council, the contribution that sustainable 

initiatives made to civic duty. One respondent used the expression 'this is said to 

be a vote winning standpoint.' 

Of the 54% who had not experienced clients approaching them about 

sustainability, many surmised that clients were more interested in keeping costs 

down, or lacked knowledge and understanding. It was felt that clients are not 

doing enough for sustainability and they have little or no understanding of the 

issues. Many indicated that as stakeholders the clients need to be brought into the 

ethical dimension of the challenges faced. Many indicated that the clients they 

have worked with have shown no interest in moving toward sustainable outcomes. 

Aesthetics were identified by many as an issue. One referred to a general 

perception that recycled materials are of inferior quality. 

Economic implications 

Respondents reported that clients were wary of the potential economic penalties 

that might follow from a commitment to sustainability. Production costs can be 

destabilised by changes in the supply chain making shifting to a new material, 

even if more sustainable, risky. A number of factors contributed to their 

reluctance to increase production costs in order to arrive at a more sustainable 

product or manufacturing process. It was stated that manufacturing and material 

costs were usually cheaper far less non-sustainable materials and methods. 

Consumer behaviour plays an important role in client decision-making about the 

viability of a move to more sustainable products. Respondents expressed that once 
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products are at the purchase point consumers are more fickle than ever. They do 

not buy for the long term and there is no thought of 'selling on' products that they 

may have tired of. Respondents put this down to the fact that products are often 

'ridiculously cheap', which affects how people respect, use and dispose of these 

product items. Consumption patterns are changing the economies of scale. 

Technologies such as E-commerce transactions and rapid product design 

development cycles are contributing to the recent and increasing phenomenon 

where products are so cheap they are effectively valueless beyond relatively short-

term gratification. This is particularly true of rapid development cycles of 

technology-related products: a product can be outdated within six months. It was 

remarked that people do not want out of date products, creating consumer 

dissatisfaction as products become outdated faster and faster. Businesses that are 

moving from providing a product to a service (or both product and service) can be 

more sustainable and economically sound. The social changes of ownership and 

materiality have also meant that people now own more and update their products 

more often. 

The industrial designers interviewed were committed to sustainable change in 

theory but in practice are answerable to clients who in tum are dependant upon 

market demand. Design could implement change towards more sustainable 

products and services but the embedded-ness of design in larger economic 

systems within a consumer and market driven society makes action by one 

designer difficult to effect. The case was put that with market pressures, 

sustainability issues are unlikely to be addressed with the first iteration of the 

product. Clients and manufacturers are focussed on the need to get the product in 

the market place as quickly as possible. 

Education and information 

There was a general awareness of the growing focus on the internal environmental 

management systems of companies. Many felt that a well-run organization will 

also incorporate a well-considered sustainability policy. Without clear guidelines 

organisational problems for employees result when it is unclear who is doing 

what, and there is no clear company method or vision on environmental issues. 

Moving toward closed loop life cycles and systems within well -run organizations 
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could mean they are more likely to implement considered sustainability policy. 

Sustainable procurement 

Supply stakeholders need to be informed to understand the effects and advantages 

of new materials and be aware that demand will flow from the adoption and 

implementation of newer more sustainable materials. Sourcing issues around local 

sustainable materials and recycled materials produced difficulties but was 

considered a desirable goal. 

A common response was, 

'There is a strong desire to use better recyclable materials, but often 
products can only be made with ABS (acrylonitrile butadiene styrene) or PC 
(Polycarbonate) because they have associated toughness or because of 
engineering constraints.' (interview Subject C , Appendix). 

When differing materials are proposed, 

' clients have an understandable fear of change with beliefs such as there 
could be faults with new 'green ' materials and their reputation could be 
affected . This fear generally is fostered through a lack of knowledge and 
diminished innovative engagement. '(interview Subject A, Appendix) 

Client education was held to be very important in helping to fight the inertia of the 

behemoth scale of global production. The inertia is on a continual increase with 

the speed of tooling and production occurring at a rate to which clients are less 

able to comprehend, let alone respond to in an informed way. It was thought that 

this could occur through designers passing on knowledge , and by increased 

government efforts to educate the general population on sustainability issues. It 

was also expressed that, 

'There is a definite need for green consultants to deal with specific 
manufacturing issues.' (interview Subject D, Appendix) 

One of the younger designers started their consultancy with the intention of using 

local production as far as possible, and found that, 

'Clients can be persuaded of the quality advantages of local production and 
of the truth of the adage 'you do get what you pay for.' (interview Subject F, 
Appendix) 

Globalisation and offshore manufacturing 

The shift of manufacturing to emerging economies in the context of minimising 
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production costs has focussed competition. Some respondents felt that offshore 

manufacturing resulted in short-life, ill-defined, cheap products. There was a 

general feeling that offshore manufacturing is motivated by profit seeking with 

little care for resultant waste and other negative effects. For example, one 

respondent noted that: 

"In China no drop testing is conducted on packaging which can lead to 
product damage and probable disposal ." (interview Subject L, Appendix) 

There was a feeling that manufacturers need to be drawn into stewardship and be 

partly responsible for more than just production. It was also argued that the 

economic benefits of offshore manufacture were sometimes illusory. One 

respondent said: 

"Offshore manufacture may present cheap tooling compared with local 
manufacture, but offshore manufacturers will contract clients to use a 
certain amount of material tonnage which is costly and probably produces 
quantities of products that exceed requirements." (interview Subject H, 
Appendix) 

Respondents commented on other effects of increased offshore manufacture, such 

as loss of a local knowledge and skills base , the relinquishment of investment in 

ongoing research and development, and the sharp decline in the growth and 

support of local industries. Most interviewees felt local manufacture is more 

likely to result in sustainable production than offshore manufacture, citing the 

reduction in transportation of goods as a major benefit of local production. 

However, it was also argued that: 

"Producers are often more tightly regulated in overseas countries. Many 
similar processes would be far more polluting in Australia than offshore 
because of our lax regulatory constraints." (interview Subject E, Appendix) 

With offshore production , more design work and consultation is internet-based 

through CAD, rapid prototyping, correspondence and video conferencing. With 

this major shift to offshore manufacture away from local production, assessment 

of designs before production was important. 

As one designer put it; 

"Integrating more sustainable outcomes offshore requires greater use of 
prototyping before undertaking tooling for production. There are numerous 
anecdotes of incredible wastage of tooling investment and production 
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wastage in China through the failure to trial prototypes." (interview Subject 
L, Appendix) 

There was general agreement that offshore manufacture had improved some 

aspects of industrial design practice, though not necessarily sustainable outcomes. 

Several mentioned that good partner relationships with manufacturers need to be 

established to ensure sustainable outcomes. Realistic provision needs to be made 

for use of materials and processes consistent with sustainable principles, and 

commitment given to investment for the provision of these. Cultural sensitivity 

was also mentioned as a factor to achieving change. Comments included: 

"It is essential to appreciate cultural issues when engaging in offshore 
ventures . The input of westerners is frequently rejected by business and 
factory owners in offshore manufacturing bases who feel they are being 
'told what to do'." (interview Subject L, Appendix) 

"If clients want to be offshore it can be recommended that they investigate 
conditions, processes and quality control but there is no guarantee they will 
do this nor that they will have the wherewithal to understand implications ." 
(interview Subject C, Appendix) 

Marketing - 'green' marketing 

There is general agreement that sustainably focussed products enjoy increased 

sales and brand advantage or market advantage. Some scepticism was expressed 

about the credentials of 'green' products, as even designers have no definite way 

to ascertain the credentials of a 'sustainable' product. However respondents 

agreed that 'green' products need consumer support even though some may have 

dubious sustainability attributes. They believe that the more public demand there 

is for more sustainable products the easier it is to justify the added cost involved 

in creating sustainable products. Respondents expressed a positive inclination that 

'green' marketing can be a way to educate the general consumer, but a pessimism 

about whether consumers bother to stop and read the information. One respondent 

made the comment, 

"Emotional impact is significant - Toyota has applied Hybrid technology to 
the Lexus brand and people aspire to premium brands . Not many large 
corporations are making adaptive change like Toyota." (interview Subject F, 
Appendix) 

After-sales product support 

All respondents agreed on the importance of product support following purchase, 
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and extended warranties on electronic goods was cited as the most prominent 

example. 

73% of respondents referred to increasing public perception of the need for the 

manufacturer to take responsibility for their products until the end of the lifecycle. 

Asked if sustainable product outcomes could provide the same value adding 

benefits of sustainable design, respondents felt combining sustainable elements 

has an impact at least equal to that of good design. Sustainability in and of itself 

will not work without being tied in with product branding and marketing. Once 

sustainability becomes part of the brand, it can then have great effect, but on its 

own without an informative aspect , the effect is greatly diminished. 

Issues that can be directly addressed within industrial design 

practice 

Education and information 

Know ledge of how to access and use information about sustainable options for 

design emerged as a major issue for practitioners. There was a desire for the 

streamlining and standardisation of information delivery and the provision of an 

authoritative information source. 82% of respondents indicated an awareness of 

models of procedure and practice that could allow more sustainable outcomes in 

design. These models ranged from specific systems and organizations established 

to facilitate sustainable methods, mandated legislative and regulatory measures 

(European), a specific book which they had heard about (Cradle to Cradle), and a 

web based site (EcoSpecifier). The organization Centre for Sustainable Design, 

Victoria Australia, was mentioned, as were European directives such as WEEE 

and ROHS. There was an awareness of implemented sustainable initiatives in the 

professions of architecture, interior design and building and construction such as 

Greenstar ratings. These were mentioned as having impact on interior and 

construction products and were felt to be trustworthy and readily accessible as 

project demand dictated. 18% did not name any sources. 

Respondents' consistent general responses were that sustainable thinking and 

investigation are not part of the everyday practice of industrial designers. 

Designers have a lot of questions but get few answers. There are many 
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designers with altruistic intent wanting to make tangible efforts toward 

sustainable implementation in product design, but they do not know what they can 

do. An interesting observation was made by one practitioner that while there are a 

lot of student design projects focussed on sustainable design, this focus does not 

carry through to industry. 

Not all respondents were able to provide examples of sustainable product case 

studies, but 54% of respondents could cite examples of goods they felt were 

sustainable. These were items produced from recycled materials such as Freitag 

luggage bags. Sustainable product design related examples were provided by only 

27% of survey responses; these included the Toyota Prius hybrid vehicle and the 

Fuji Xerox printer leasing system. 64% of respondents provided examples of 

packaging, furniture, and commercial architectural projects and interiors - mostly 

from overseas. 36% of people indicated they had not recently seen a project with 

an emphasis on sustainability. 18% of respondents could not recall any examples 

of sustainable design. Obstacles to sustainable practice included the lack of 

education amongst public and consumers. Sustainable design talks and forums 

were thought to be a good initiative to assist gradual education. Though most 

regarded materials selection and recyclability as major components of 

sustainability implementation, it was apparent that there was a lack of knowledge 

and accessible information to facilitate lifecycle analysis. 

The majority of respondents accepted that the current nature of rapid design 

cycles was likely to continue and with this access to reliable and easily accessible 

information to facilitate sustainable design outcomes would be desirable. It was 

felt that more realistic timeframes for design projects needed to be acknowledged 

and that stakeholders should have this awareness. This could allow more 

integrated and systemic sustainable outcomes to come to fruition. 

An older practitioner had the view that; 

"Sharing knowledge of' green' practices and adaptive change without 
interference from large egos would be most beneficial. As I have grown 
older, I am more willing to share, despite the competitive and secretive 
nature of the profession. If this sharing ideal could permeate the profession 
at large it should be welcomed by Australians." (interview Subject C, 
Appendix) 
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It was expressed that most information comes from 'word of mouth ' rather than 

websites or other sources. Though printed and electronic information on 

sustainability is available, locating it requires a high degree of self-motivation, 

and it is difficult to pull together disparate information sources and to understand 

and verify the efficacy of such information. Designers need the available 

information to be filtered, simplified and centralised because of their time 

constraints. Even when designers do have such knowledge and can furnish 

sustainable specifications, it is still difficult to find manufacturers that have the 

capabilities or supply to bring the specified products to fruition. Knowledge and 

implementation of sustainable practice is dependent on design objectives that vary 

from project to project, and on a myriad of other variables including materials, 

functionality, safety, and client satisfaction. Interviewees expressed that student 

education is very important but generally, once in the professional realm, it does 

not happen the way it is taught. However, there has to be an awareness and 

progressive education for change to be an option. Opportunities for designers in 

everyday practice situations to update their knowledge of sustainable practice are 

predicated on clients seeking a sustainable solution and are heavily dependent on 

clients' willingness to pay for investigations. It was expressed there are added 

pressures trying to ensure tangible outcomes. 

The majority of interviewees discounted the premise that the complexity of 

sustainability issues would inhibit future actions to a significant degree. No 

interviewee appeared troubled by the question of 'where to start?' and many 

indicated that they actually relish exploring new territory, as this is the creative 

domain of industrial designers. They expressed pride in their innate curiosity and 

saw this as a key distinctive element of their vocation. 

It was suggested by interviewees that designers and stakeholders would be 

abdicating their responsibility if they did not attempt any initiatives. However, the 

complex nature of sustainability issues requires considered and chronological 

actioning with the need to ascertain the benefits of new practices and methods and 

to change thinking on ' lots ' of products. It was considered incremental, metered 

change would reduce panic and permit sage assessment methods for change, with 

parameters for designers to follow needing to be determined and defined. 
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Categorical checklists were thought to be beneficial. A small number expressed 

that more time for reflection during the design process was desired. If they did try 

to learn more about sustainable design, time constraints meant that the 

information gained whenever they tried to update their knowledge was relatively 

superficial. Designers expressed the notion that clients and manufacturers can 

have a lack of appreciation for the depth and breadth of knowledge of industrial 

designers. 

Sources of information 

Asked what are some of the specific ways in which they update their knowledge 

of sustainable design issues, respondents reported consistently that they updated 

their knowledge of sustainability through books, magazines, documentaries and 

the internet. The most common internet sources were design blogs, sustainable 

design sites, other general design sites and online lectures. Interestingly, only one 

respondent nominated newspapers. A few nominated contact with material and 

product suppliers through the exploration of materials options. 

The research revealed the extent to which designers were wary of making a shift 

to sustainable practices that might carry an economic penalty, or result in a less 

efficient delivery of the product. While the need to achieve more sustainable 

design practices was universally acknowledged among those who participated in 

the research, industrial designers generally felt unable to act in the absence of 

regulatory or wider systemic change. In particular , the rapid design cycle and 

absence of time for reflection or assessment emerged as important barriers to 

change. 

Figure 2: The graph below shows practitioners indications of information sources 

on sustainability. 
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Figure 2: Information sources 
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82% of respondents referred to the importance of software tools to aid and assist 

sustainable design development. However, most respondents were unaware of any 

reputable software tools which could effectively assist more sustainable 

outcomes. Several felt that appropriate software could complement the self 

education approach that many practitioners were seeking, and that regular updates 

will help to make a change to industrial designers' material and process choices. 

Some of the older respondents indicated their reliance on younger practitioners for 

the development and promotion of sustainable practices. 

Figure 3: The graph below shows practitioners thoughts of indication of priorities 

for effective change compared to their attempts in practice to implement change. 
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Figure 3: Priorities for change 
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Economic implications 

Practitioners were asked what obstacles prevent more sustainable outcomes 

reaching the consumer and most considered that development costs are an 

inhibiting factor to progress on sustainable practices. Of those surveyed, 91 % 

cited economic cost as the major deterrent for clients. Unless a sustainable 

outcome is included in the brief, economic issues are always prioritised. 

Economic penalties are attached to individuals taking action without systemic 

change. The' green' option is nearly always much more expensive as breaking 

new ground adds cost, as does using rarer materials which are harder to source. 

For example, bio plastics are much more expensive, and starch based products 

though interesting from an environmental viewpoint have a shorter shelf life 

which is an issue for ongoing evaluation. 

These penalties are attached to non-mainstream behaviour: for example using 

materials that have not yet established dominance in the market so there can be a 
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price premium on materials not available in volume, and supply fixing problems. 

It is possible to influence clients to 'do the right thing' if they have clear cost 

parameters and a breakdown of unit costs, production costs, etc. Cost comparative 

tools would be very useful and through these clients could be introduced to the 

cost advantages and multiple flow-on benefits of fewer components and easy 

assembly/disassembly. There was pessimism from some interviewees that 

attempts to move toward a greater critical mass of sustainable output and 

innovation are going to be of no significance. 

As one put it; 

'To innovate you need to experiment, yet increasingly no one is allowed to 
get it wrong, or fail. Creativity has been stymied and there is an extremely 
risk-averse culture. As one put it, ' failure is a part of success' (interview 
Subject B, Appendix). 

The major hurdles in practitioners' minds were the lack of time to gain key 

knowledge on sustainability issues, and the lack of clear and competent guidance. 

One interviewee expressed disillusionment with the design profession, stating 

there was the perception that design has adopted a fashion mentality that espouses 

quick profit and absolved responsibility , and has moved away from its core values 

of long lasting quality and a strong aesthetic. It was felt there is generally a lack of 

'vision' from all parties to the process of sustainable implementation. 

Motivations 

Respondents stated (in order of priority) that legislation, cost and marketing were 

the key motivating factors influencing engagement with sustainable practice by 

industrial designers. Some noted that it is the designers' altruism that is the 

general determinate of sustainability investigation or implementation . Some stated 

that they were motivated by their conscience in relation to the environmental 

effects of manufacture. The freedom to innovate was put forward as a strong 

motivational factor. 

Implementation of sustainability initiatives 

On implementation of any sustainable initiatives into their practice, interviewees' 

responses expressed posi tive optimism that designers could control the 

implementation of sustainable change. However, they stated that over-packaging 
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is an issue that needs addressing. 

"There is huge generation of packaging waste with little consideration for 
what packaging should offer. (interview Subject L, Appendix) 

"It is difficult for people to comprehend the 'recyclability' of multi 
component objects for disposal. They simply do not know what to do with 
items. Parts are so small people don't bother recycling." (interview Subject 
K, Appendix) 

There was a resigned lethargy amongst interviewees, suggesting they had decided 

nothing would change until societal shifts took place. 

The opportunities and challenges of rapid prototyping 

46% of respondents stated that rapid product development can be problematic for 

sustainability, mainly because of its goal of expediting products to the market 

place. One respondent reported feeling that working for clients has shown that the 

acceleration and economic factors that currently bring a product to market do not 

allow adequate time for assessment in both the long and short term. Conversely, 

another disagreed that rapid product development was problematic, arguing that if 

used effectively it could assist in making products more sustainable. In the context 

of offshore manufacturing, assessment of designs before production has become 

impo11ant. As one designer put it: 

"Integrating more sustainable outcomes offshore requires greater use of 
prototyping before undertaking tooling for production. There are numerous 
anecdotes of incredible wastage of tooling investment and production 
wastage in China through the failure to trial prototypes ." (interview Subject 
L, Appendix) 

Identified issues 

In response to the request to add further emerging issues to the list, two 

suggestions were made: 'changes to business structures and social behaviours' 

and 'future adaptive material goods'. The respondent who raised the second issue 

(future adaptive material goods) argued that adaptive material goods will continue 

to be a big problem for sustainability with the rapid rate of technological 

development. Two more issues emerged from the interviews. It was expressed 

that difficult clients were a relevant issue to attempts to implement sustainable 

initiatives by 88% of interviewees. That there was the need for easily sourced 

material references was expressed by 44% of interviewees. Interviewees provided 

122 



suggestions that were systemic in nature and applicable to a wide spectrum of 

stakeholders, and on ways to address these emerging issues. Proposals included 

the need for one trusted source of information, quick reference guides, clear 

standards, consumer education and the need for companies with proven track 

records of sustainable development to be used as models for the industry. Other 

ideas put forward were: a 'lite' version of the ISO 14000 standards; a need for a 

trusted central source of information and organisational direction ('Sustainability 

Victoria ' should become ' Sustainability Australia ' ); Quick start guides could be 

developed showing carbon footprint; a need to design for easy product 

disassembly, and a need for a matrix for materials identification; as well as 

adoption of Japanese standards for plastics identification and composition, 

consumer education should be fast tracked and corporate structures such as 

Phillips electronics should be used as models for policy enactment on materials, 

packaging, and long term planning. 

Figure 4 shows responses given to the list of emerging issues by all interview 

respondents and illustrates the key issues that they felt were important. 

Figure 4: Key issues identified 
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The suggestions for addressing the identified issues included: 

• 

• 

• 

• 

• 

• 

• 

• 

encouraging design firms to engage with learning about sustainability 

potential; 

thinking carefully about system tradeoffs and choosing the most appropriate 

strategy; 

integrating life cycle impact into the design process; 

calculating economic investment required through government or clients; 

reduction of logistics movements with a return to intensified local 

productions; 

mandatory sustainability education in schools; 

broadening university education in sustainability to include business, 

economics, marketing etc.; 

Setting a good example for others and educating them about the issues from 

a designer's perspective. 

Conclusion 

Legislation arose as a dominant theme from the research and would be a key 

element in overcoming barriers to change. Enacted legislation would force things 

such as materials, production and supply of products to become more mainstream. 

This would ensure that individual stakeholders would not be economically 

penalised for lone actions toward sustainable production as is currently the case. 

Education also arose as an important theme. To effect change accessibility of 

information is going to be of critical importance. While ease of access is crucial, 

so too will be the knowledge of how to access, use and evaluate the merits of such 

information. Current practitioners indicated that they are generally 

underinformed, despite having a desire to know more. Strategies need to be 

determined so that practitioners and other stakeholders are able to receive desired 

education opportunities through the transition to more sustainable practices. 

The multi-layered nature of education means that as well as technical education of 

professional stakeholders about the merits and adoption of sustainable practice; 

education of the public is also crucial. Education, particularly on the aspect of 

124 



demand and use of goods, will be important in attempting to address consumption 

patterns and thinking of resource usage through to end of life issues of appropriate 

disposal of product items. 

In both domains of technical and general education, the standardisation and 

streamlining of information delivery is going to be crucial to effective and 

continual dissemination of information. Provision of an authoritative source or 

sources for this information is also going to be a key element to ongoing serious 

engagement and respect by stakeholders. 
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CHAPTER 5 

CONCLUSIONS: THE IMPLICATIONS OF THE 

INVESTIGATIONS FOR INDUSTRIAL DESIGN 

STAKEHOLDERS 
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This concluding chapter reflects upon the outcomes of the study in the context of 

the research questions that were posed at the beginning of the study. The chapter 

also includes a number of recommendations for stakeholders and identifies some 

areas for further relevant research. 

Answers to research questions 

The key research question for the study was What are the implications of 

emerging sustainability issues for industrial design practitioners and other 

stakeholders? This was addressed and answered through the literature review in 

Chapter 2 and Chapter 3, and the investigation described in Chapter 4. The 

secondary research described in Chapter 2 showed how an increasing awareness 

of environmental issues has informed the development of a sustainability ethic 

among some members of the design and manufacturing sector. Results indicated 

some efforts by the sector to address waste production and disposal problems, to 

use recyclable materials, and to reduce energy and water consumption. The 

available information was used to argue that though some legislation has been 

introduced by federal and state governments to limit pollution and waste by 

industries and manufacturers, this legislation has often been ineffective. Likewise, 

efforts made by educators in tertiary institutions to address issues of sustainability 

have been inadequate. The literature reviewed from the period of the 1960s to the 

end of the 201
h century provided a useful base for the exploration of emerging 

sustainability issues in the later stages of the study. 

The review of available literature and information that was continued in Chapter 3 

provided evidence of the emergence of new circumstances and issues related to 

sustainability, and indicated that some of the traditional approaches to ecodesign 

have required re-thinking. Chapter 3 explored available information and thinking 

on issues including systems design, off-shore manufacturing, sustainable 

procurement, product life cycles and recycling. The literature review formed an 

important base for exploration of the central question What are the implications of 

emerging sustainability issues for industrial design practitioners and other 

stakeholders? The literature review was used to frame the questions for the survey 

by questionnaire of eleven industrial designers, and the findings of this survey 

were then used to explore the issues in more depth in a series of semi-structured 
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interviews. 

While the literature review provided the platform to address some of the research 

questions posed in the study, others emerged from the survey by questionnaire 

and the semi-structured interviews. These 'secondary' research questions 

included: 

• 

• 

• 

• 

• 

Are industrial design practitioners aware of, and responding to, the new 

challenges? 

Are the roles and responsibilities of manufacturers affected by the emerging 

issues? 

What strategies can be adopted by designers and other stakeholders to deal 

with the new challenges? 

Has the curriculum for design education been adjusted in recent years to 

cope adequately with the implications of the emerging issues? 

Is environmental legislation in Australia adequate to address the emerging 

issues? 

Findings on the major research question 

What are the implications of emerging sustainability issues for industrial design 

p ractitioners and other stakeholders? 

The main themes which emerged from the research were related to the economic 

implications of implementing sustainable design; a need for legislation to require 

sustainable practice; and a need for sustainability information and effective 

delivery of such that will assist sustainable design. Designers were conscious that 

they should be making more effort with sustainability initiatives. They were 

aware of the serious implications of little or no change in attitude and practice, 

though most admitted they found it difficult or impossible to make significant 

changes. There was evidence that the altruism of designers is providing most of 

the current motivation for sustainable practice, and therefore there is a need for a 

methodical shift in placing onus on all parties connected with consumer 

manufacture. 

The conclusions from the research are based largely on the views of the 
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respondents, and it is accepted that these views need to be tested further in 

following research studies. Among the views expressed, and requiring further 

exploration, are that legislation has the potential to force change and remove the 

financial/profit advantage of inaction on sustainability initiatives, and that 

appropriate enforcement and or encouragement will be essential if change is to 

occur. Another view to be tested further is that that there is currently inadequate 

legislative pressure being placed by legislators on clients and designers, and that 

inefficiencies in the way that the chain of production systems are not integrated 

with any sustainable aspiration results in change being slow and ineffectual on a 

global scale. Respondents' knowledge of regulation was confined to European 

examples. Another conclusion based on their views is that non-European 

governments are showing, in general, little commitment and vision towards 

sustainable practices, with loose aims and promises rather than set targets. In non-

European countries, there is a lack of both national legislation and reporting 

structures. 

Because of unanimity of opinion on one issue, it may be concluded that there is an 

imperative need for legislation with depth, rigour and organisational attributes that 

suit the complexities of product design. Regulation and policy change were 

acknowledged as being ' inevitable' and the most realistic instigators of change 

toward effective integration of sustainable outcomes in the design process. Tariffs 

and taxes are possible vehicles for the prompting of systemic change, as are 

government cash-back schemes to promote sustainable practices. There is relative 

optimism that appropriate legislation will have a positive motivating effect, and 

that such government initiatives can effectively shift market forces. 

It can be concluded from the research that there are some larger scale and long 

term issues that need to be responded to at a government or global level . Other 

larger scale issues include the impact of globalisation and the move to offshore 

manufacturing. The research indicated that industrial designers feel that changes 

initiated within their own practice have been largely ineffective, or carry an 

economic penalty without provoking changes at government and client level . 

Implications for client companies include the need for the active and progressive 

implementation of clearly articulated internal environmental management 
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systems, decisions to dematerialise product offerings by taking advantage of e-

commerce, and the development of after-sales product support and purposeful 

steps to orient the brand to green marketing. The implications of emerging 

sustainability issues within industrial design practice are many, and most can be 

directly addressed through developments in ecodesign tools, orienting practice to 

sustainable procurement and manufacturing processes, negotiating the 

opportunities and challenges of rapid prototyping, and designing to take 

advantage of developments in waste management. 

Findings on 'secondary' research questions 

Are industrial design practitioners aware of, and responding to, the new 

challenges? 

As in the previous section, conclusions can be drawn from the opinions of the 

respondents, though many of these opinions require testing in further research. It 

can be concluded from the views expressed and the examples provided in the 

investigations that, in general, industrial designers are aware of the challenges 

posed by emerging issues, and there is a consciousness among the designers that 

they should be making greater efforts to respond to these cha11enges. There is a 

general awareness of the growing focus on the internal environmental 

management systems of companies, and that a well-run organization will also 

incorporate a well considered sustainability policy . 

Are the roles and responsibilities of manufacturers affected by the emerging 

issues? 

As major stakeholders, manufacturers need to be brought into the ethical 

dimension of the challenges faced, though many have shown no interest in 

moving toward sustainable outcomes. The shift of manufacturing to emerging 

economies by manufacturers in the context of minimising production costs has 

resulted , in many instances, in the manufacture of short-life ~ ill-defined, cheap 

products. It can be concluded also that much offshore manufacturing is motivated 

by profit-seeking with little care for resultant waste and other negative effects. 

Other negative effects of increased offshore manufacture include the loss of a 

local knowledge and skills base, the relinquishment of investment in ongoing 
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research and development, and the sharp decline in the growth and support of 

local industries. 

What strategies can be adopted by designers and other stakeholders to deal with 

the new challenges? 

There is a desire for the streamlining and standardisation of information delivery 

and the provision of an authoritative information source on sustainable methods. 

It is accepted by designers and other stakeholders that the current nature of rapid 

design cycles is likely to continue , and access to reliable and easily accessible 

information to facilitate sustainable design outcomes is desirable. More realistic 

timeframes for design projects are desirable, and all stakeholders need to 

appreciate this. This could enable more integrated and systemic sustainable 

outcomes to come to fruition. 

Though printed and electronic information on sustainability is available, locating 

it requires a high degree of self-motivation, and it is difficult to pull together 

disparate information sources and to understand and verify the efficacy of such 

information. It is agreed that most information on sustainability comes from 

'word of mouth' rather than websites or other sources. Most designers consider 

that development costs are an infobiting factor to progress on sustainable 

practices. 

Has the curriculum for design education been adjusted in recent years to cope · 

adequately with the implications of the emerging issues? 

Conclusions on this issue were based partly on information from the secondary 

research and partly from views expressed during the investigations. Many 

respondents made comments about gaps in sustainability knowledge and the 

absence of effective educational strategies for sustainability. Within design 

practice there is a desire for the streamlining and standardisation of information 

delivery and the provision of an authoritative information source. A view that was 

expressed consistently was that while there are many student design projects 

foc ussed on sustainable design , this focus does not always carry through to 

industry. This insight correlates through my own experience teaching 

sustainability with the focus on industrial design it has often been observed that 
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students through their learning seem to be very sustainably aware during their 

studies. Following their transition to commercial practice however, the 

professional work that I have observed does not reflect either their awareness or 

knowledge of sustainable practice. Through a number of discussions with these 

past students about this disconnection the answer has been that constraints in 

industry (cost, time pressures etc.) do not allow for the approach that they would 

prefer. 

Sustainable thinking and investigation are not part of the everyday practice of 

industrial designers, however it is an integrated part of industrial design 

education. A common recommendation from the consultants surveyed and 

interviewed was for more intensive and more effective education on sustainability 

issues. These recommendations were often non-specific and difficult to articulate, 

leaving the impression that by 'education' they were referring to traditional forms 

of teaching and learning in tertiary design courses. 

One conclusion that can be reached from the study is that, until recently, many 

industrial design graduates have lacked the formal methodologies to develop 

appropriate trategies to cope with emerging sustainability issues and challenges. 

While in recent years Australian design courses have made adjustments to address 

the ramifications of issues including life cycle analysis and 'green' marketing, 

most of the emerging issues identified in this study have not yet been included in 

the curriculum . 

Is environmental legislation in Australia adequate to address the emerging 
. ? zssues. 

It can be concluded from the views of respondents that most believe there is 

currently not significant legislative pressure on clients and designers to adopt 

sustainable approaches. Governments outside Europe are showing, in general, 

little commitment and vision towards sustainable practices, with loose aims and 

promises rather than set targets, and in non-European countries including 

Australia there is a lack of both national legislation and reporting structures. There 

is relative optimism that appropriate government initiatives could effectively shift 

market forces and have a positive motivating effect. 
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As part of the process of reflection and critical analysis following the surveys, the 

author discussed some of the research findings in an interview with Professor 

Kees Dorst, editor of the design journal ITEMS and the book Understanding 

Design. According to Dorst: 

'the efforts of industrial design consultants on sustainability are stalled and have 

been for some time. The evidence of sustainable implementation in the recent past 

has been focused in general on the "low hanging fruit" that is easy to grab and 

present as being new and worthy, such as the use of recycled material. Though 

companies can present products as being 'recyclable' they usually have zero 

interest in the recycling future once the product is consumed. They are not even 

interested in the reality that the essence of the product may be flawed and should 

be addressed. All they are interested in is the marketing advantage of being able to 

promote the product as more ecological. Yet implementation from here on is not 

so easy and will require greater engagement and intelligent design engagement' 

(Dorst 2009). 

The findings from the survey and the interviews have provided evidence of 

attitudinal constraints among designers and stakeholders that need to be 

overcome. These attitudinal constraints could be summarised as: 

• 

• 

• 
• 

A preoccupation with 'maintaining the business'; 

A tendency to over-indulge clients; 

An inability to link innovation and sustainability; 

A dependence upon 'other' agents (e.g. legislation) as sustainability drivers . 

A recurring theme in the survey responses was a concern with the imperative of 

'maintaining the business'. Respondents reinforced that, for the business to 

continue operating, employees need to be paid and client projects need to be on-

going. Though many of the practitioners stated that they would like to feel 

financially secure enough to limit their work to projects that were sustainable, 

thereby providing desirable leadership, they conceded that they were not in this 

position. 

Many of the interviewees had tried to provide clients with altemati ve project 

scenarios that involved sustainable design solutions, but these were 
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frequently rejected for differing reasons including cost and uncertainty, and 

sometimes because the client lacked a 'sense of adventure'. Though the majority 

of consultants in this position had capitulated to the wishes of clients in these 

situations, one design principal commented that the consultancy had been 

relatively successful in ensuring sustainable design solutions because of its 

carefully developed and articulated sustainability ethos. Though it has the normal 

economic and client issues of any industrial design consultancy, it marked its 

difference by reinforcing at its establishment its intent regarding sustainable 

practice. Potential clients are aware that the consultancy sources local materials 

and uses local manufacturers. This ensures greater understanding and control of 

sustainable material choices and production processes through personal 

interaction with suppliers and manufacturers. 

Recommendation for stakeholders 

Some of the recommendations for stakeholders that emerged during the study can 

be summarised as follows: 

All stakeholders including designers, client companies and manufacturers need to 

be thoroughly educated in the possible applications, advantages and possible 

shortcomings of rapid prototyping technologies . Most of these rapid prototype 

advantages have spin-offs for sustainability. 

To help students remain abreast of contemporary and emerging issues, educators 

should be ensuring that their students gain some experience of the workplace so 

they can identify the problems manufacturers face in trying to produce more 

sustainable products, including the economic realities. Students need to have not 

only the knowledge of materials and processes to design more sustainably, but 

also a realisation that it will always be a juggling act to find the best solutions to 

this many facetted challenge. There is the need to excite students and encourage 

their creativity in the area of sustainable design. 

It is important that design education keeps pace with developments in rapid 

prototyping technologies and applications with consideration to sustainability, and 

that this education applies not only at the tertiary level, but also to practitioners 

through self-education and life-long learning. Educational campaigns are 
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generally more effective if they can be incorporated formally into learning 

programmes in school-based and adult education. Integration into increasingly 

diverse media streams could also prove very effective. 

There is a need for a global directory of sustainability information that can be 

accessed by all industrial designers, along the lines of the global databases now 

available to members of the medical and legal professions. As industrial designers 

fail to research environmental information on products and materials, and are 

disadvantaged if information is withheld by manufacturers, there is the need for 

designers to have access to self-education material in sustainability matters as a 

form of life-long learning, and easy access to all available information on product 

impacts and life-cycles from surveys and reports. 

Companies must work towards the integration of disciplines such as product 

design, industrial and manufacturing engineering, procurement, operations 

management, product costing, and corporate finance and accounting to ensure the 

development of more sustainable products. 'Consumer power' can be harnessed to 

inform and influence the design and manufacture of sustainable products, and 

awareness campaigns can be conducted to educate consumers about the many 

advantages of purchasing such products. As with awareness campaigns on other 

issues, success is more likely if pragmatic advantages such as 'value for money ' 

are apparent. 

A national government regulation on product stewardship - a product-centred 

approach to environmental protection that calls on all stakeholders in a product's 

life-cycle, including designers, manufacturers, retailers, users, and disposers to 

share responsibility for reducing the environmental impact of products - would 

help to produce environmental solutions. A related area in which regulation from 

Australian governments would be welcomed is Extended Producer Responsibility 

(EPR), or the responsibility of producers for managing their products at the end of 

their useful life. While regulations on EPR exist in Europe and Japan, and there 

are impressive examples of implementation such as the Green Dot system for 

package recovery by Duales System Deutschland, Australian governments have 

so far shown little interest in EPR regulation. 
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Future research 

As stated earlier in this chapter, the conclusions from the study are based largely 

on the views expressed by respondents during the investigations and on some of 

the findings from the literature review. While these opinions of respondents have 

been used to reflect on the levels of awareness of emerging sustainability issues 

among design practitioners and other stakeholders, many of the views have not 

been tested, and an obvious area for future research would be the methodical 

testing of a number of observations and opinions related to the identified 

emergmg issues. 

The study showed that the argument linking sustainability with profitability is 

perceived by many stakeholders as merely rhetoric, and educators, design 

consultants and manufacturers have a major challenge to overcome the existing 

apprehension. A research study that establishes the potential commercial 

advantages of sustainable approaches to design and manufacture would greatly 

assist these stakeholders to overcome this challenge. 

The study highlighted the general difficulty for stakeholders to link sustainability 

with innovation , and further research that hopefully validates that this link would 

reinforce the value of sustainable approaches to design and manufacture. The 

inability to link innovation and sustainability was evident in the study, more from 

the absence of any ideas in this area rather than from any specific comments. 

Efforts in this direction would be enhanced by future research that established the 

inherent synergies. Future research could investigate ways to engage client 

companies with directed information to which they would positively respond. The 

focus of this research could be on exploring intelligent and effective methods of 

strategic development of sustainability in businesses, and on innovative ways of 

developing briefs and engaging with design companies. 

This thesis has been written from my perspective as an educator interacting on a 

daily basis with tertiary students. I am passionate about the matter of complex 

sustainable interventions. Writing this thesis has enabled me to test my 

observations and ideas, put them to design professionals and further analyse them. 

Among the stakeholders who are well placed to influence a change in attitude and 
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strategy are all design educators , who can encourage through assignments and 

teaching the concept of 'innovation through sustainability ' . 
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Questionnaire 

This questionnaire is being conducted by John Dennison for a Masters by 

Research in design on the topic 'Emerging factors/issues in sustainable industrial 

design practice and associated implications for educators, practitioners, and 

regulators.' 

UTS HREC REF NO 2007-108 

Focus Emerging issues for practitioners 

Challenges for practitioners as result of emerging needs 

Attitudes & needs of practitioners 

January 2008 

Preamble 

All responses given during this questionnaire shall remain anonymous. 

It will be used only for the purpose of gaining further insight into emerging 

factors/issues in sustainable industrial design practice and associated implications 

for educators, practitioners, and regulators . 

This topic is the basis of John Dennison 's Masters by Research in design , all 

responses are valued and will add to the depth of the research findings. 

Your participation is most valued. In recognition of this, I will send you the 

cumulative results of this questionnaire when they are complete at the end of 

March 2008. Along with this, I shall also include a list of journals, which may be 

of interest relating to industrial design and sustainability. 

Thankyou for participating, please find attached prepaid I pre-addressed envelope 

for simple return. 

Of the following external drivers of change, which could you see as being the 

most effective to bring about systemic change? (Please tick one only) 
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Regulatory 

Economic 

Legislative 

Industry Standards (ISO norms. Etc.) 

Marketplace 

Are you aware of design procedures, processes or systems integration, which 

would allow the achievement of more sustainable design outcomes? (e.g. Books 

read recently , conferences, authors, podcasts, etc.) Please name 3. 

Are you aware of examples of existing products which are said to be sustainable 

product case studies? 

Please select which mediums from which you tend to gain knowledge of 

sustainable practices. (Please number 2-3 by order of importance where 1 is most 

important) 

140 



Lectures 

Peers 

Media - Internet/Podcasts 

Radio 

TV 

News 

Industry Conferences 

Which areas would you prioritise to move toward sustainable implementation? 

Material Selection 

Lifecycle Analysis 

Recyclability 

Disassembly 

Manufacturing Processes 

Electricity Usage 

Water Usage 

Transportation Impacts 

What areas of sustainable concern do you try to implement in your design 

service? 

·-
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Material Selection 

Lifecycle Analysis 

Recyclability 

Disassembly 

Manufacturing Processes 

Electricity Usage 

Water Usage 

Transportation Impacts 

Can you give any examples (current or past) of successful sustainable design? 

Can you identify any difficulties encountered when working with clients toward 

sustainable outcomes? 

What do you think should be the motivation for designers and manufacturers and 

retailers to be involved in sustainable practice? 
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In your view, what obstacles prevent more sustainable design outcomes reaching 

the consumer? 

Have you recently seen a project having an emphasis on sustainability? If so, is 

this a source of inspiration? 

Have clients initiated discussion about sustainability potential to do with their 

work? If so, what do you think motivated the client to do so? 

What are some of the specific ways in which you update your knowledge of 

sustainable design issues? 

Can you think of ways this may be assisted? 
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Thankyou for completing this survey, your time is most appreciated. 
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Emerging issues questionnaire 

Looking at the emerging issues list below, would you be willing to briefly answer 

the following questions please? As this is a Word doc just write after each 

question. If o.k. save as your name so I can put with the earlier responses. 

1) Do you agree that these are important emerging issues? 

2) Why (or why not) they have significance for you? 

3) Would you add any more emerging issues? 

4) How might you address the emerging issues? 

Emerging issues 

I . Systems Dispersion 

Sustainability is a product of systems and this can lead to I result in weak trade-

offs that reduce effectiveness 

2. Policy Structure 

Unclear and ineffective company structures for responsibility and policy 

development on environmental issues 

3. Offshore Manufacturing 

Designing for offshore manufacture with no defined brand or cultural market 

prescribed . 

4. Lifecycle Impact 

Implications of the initial planning of processes and products for lifetime impact. 

5. Logistics 

Inbound and outbound logistics. 

6. Market Advantage 

Evidence that brands associated with sustainability have 'sales pull' and can be 

used to greater advantage in marketing and sales. 
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7. Product Support 

Growing awareness that after-sales service is important for prolonging the life and 

effective maintenance of goods. 

8. Legislation 

New/pending? mandatory legislation relating to responsible product disposal and 

recycling. 

9. Identification 

"Green" labelling of consumer products - from a design perspective 

10. Recycling Problems 

Consumer product recycling in Australia - why it is not working and what needs 

to be done (design and system implications). 

11. Soft Tools 

Ecodesign software - what tools do designers need 

12. Time for Assessment 

Rapid product development is problematic as it could present difficulties in 

assessing the sustainability impact of inputs and outputs. 

Emerging issues list 

1. Systems 

Sustainability is a product of systems and this can result in weak trade-offs that 

reduce effectiveness 

2. Policy Structure 

Unclear and ineffective company structures for responsibility and policy 

development on environmental issues 

3. Offshore Manufacturing 

Designing for offshore manufacture with no defined brand or cultural market 
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prescribed. 

4. Lifecycle Impact 

Implications of the initial planning of processes and products for lifetime impact. 

5. Logistics 

Inbound and outbound logistics. 

6. Market Advantage 

Evidence that brands associated with sustainability have 'sales pull' and can be 

used to greater advantage in marketing and sales. 

7. Product Support 

Growing awareness that after-sales service is important for prolonging the life and 

effective maintenance of goods. 

8. Legislation 

New/pending? mandatory legislation relating to responsible product disposal and 

recycling. 

9. Identification 

"Green" labelling of consumer products - from a design perspective 

I 0. Recycling Problems 

Consumer product recycling in Australia - why it is not working and what needs 

to be done (design and system implications). 

11. Soft Tools 

Ecodesign software - what tools do designers need 

12. Time for Assessment 

Rapid product development is problematic as it could present difficulties in 

assessing the sustainability impact of inputs and outputs. 
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Emerging issues 

Interview Question schedule 

Show participant the list of emerging issues . 

Ask if they agree these are emerging issues. 

Why do they have significance? 

Are there any other emergent issues which they would add? 

Ways to address these issues? 

If you have been becoming aware of sustainability issues, do you consciously 

implement any sustainable initiatives into your practice? 

In your view what obstacles prevent more sustainable outcomes reaching the 

consumer? 

Do you see one or more elements in the process as a major hurdle? 

Do you see that sustainable product outcomes can provide the same benefits 

(Sales, usability, system integration) as design itself? 

Is it difficult to update your knowledge of sustainable practice relative to 

industrial design? 

Do you think the complexity of the issues and 'Where to start' factor is quite 

problematic when looking to future change? 

What means can you identify which would allow you more effective integration 

of sustainable outcomes in your design process? These could be tools, 

manufacturing change, client education, etc. 

Has the major shift to offshore manufacture away from local production affected 

your practice of product design? 

Could you identify whether either offshore manufacture or local manufacture 

would be more conducive to sustainable product outcomes? 

On occasion , given the nature of semi-structured interviews the order of questions 

may have been adjusted due to the respondent and flow of the interview as it 

progressed. All questions were addressed with each interviewee and none were 
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omitted. 
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