Introduction
This paper is written for managers and designers who wish to examine new ways to create environmentally friendly products. It focuses on hands‐on descriptive material that illustrates innovation and different ways of thinking. It attempts to go beyond design for recycling, repair, reusability and reduction and helps design teams to cultivate their eco‐design confidence and to overcome the notion that “the development of environmentally responsible new products [is] regarded as a very difficult and complicated task which went beyond the expertise and experience of most personnel…[except]…the scientists and experts” (Dermody, 1996)
Positive thought patterns are required to generate innovation: optimism and hope rather than despair and pessimism (see Figure 1). A recent Harvard Business Review article comments that “Businesses spend too many of their environmental dollars on fighting regulation and not enough on finding real solutions” (Porter, 1995).
Scientists think differently from artists but how do they each contribute to the development of eco‐design? A new Journal of Sustainable Product Design was launched in April 1997 and is located at the Surrey Institute of Art and Design. The journal tries to integrate scientific, technological and artistic approaches to eco‐design. People also appear to use different creative thinking patterns according to the operating circumstances. In times of hardship these patterns of thinking differ from creative thinking when resources are plentiful. This article considers the use of creative thinking patterns for the effective use of natural assets and promotes provocative thinking that sometimes appears to defy logic (de Bono, 1996).
Innovative thinking? From urine to gold
“Innovation is experiencing a renaissance”, said a recent article in People Management. It also tells us that the UK Department of Trade and Industry actually has an Innovation Unit and there are now MBAs in Innovation, and two thirds of secondary schools in Singapore teach “constructive thinking” and in New Zealand children as young as two are being taught to think creatively. The article also asks how much potential invention is locked up inside “ordinary employees” (Pickard, 1996). This is an important question; finding real innovative solutions to environmental concerns is going to be increasingly difficult and it needs to involve more creative people. However what are real solutions and to what extent could new thinking benefit business product design and the environment?
Consider the following:
· • 
“Saving paper doesn’t save trees”. That will be the case in the future. If paper isn’t made solely from trees then the old well‐known saying doesn’t hold true. Body Shop for example supported a community initiative in India to make paper out of the water hyacinth, an abundant river weed.
· • 
“Parties are a time to drink and create fertilizer”, as was the case with the organic gardener who asked the men to urinate in a swing bin to the rear of the house. Strange behaviour maybe but the opportunity to collect free fertilizer was one the gardener could not afford to miss. Now translate the idea to motorway stations and urine could be seen as an opportunity, to sell it rather than pay to dispose of it. A Swedish company (Servator AB) jumped into this market and offers composting toilets on the Internet.
· • 
A new breed of scrap merchants is also emerging, opportunist recycling in the wake of the telecommunications growth. Deutsche Telekom for example report that they produce about 1.5 million tons of electronic scrap per year. What is interesting is that just one ton of electronic scrap has the potential to yield: 200 kg copper, 80 kg iron, 1 kg silver, and 0.5 kg gold. One major recycling company in Germany is said to turn over DM 2 million /day of gold (DTAG, 1995).
· • 
Outdoor management development (OMD) providers are now using the environment as both a location and a new product: by doing conservation projects rather than abseiling or canoeing as the basis of their skills development they actually contribute to the environment ‐ producing an e+ effect. This creation of e+ is important to designers. If every product is seen as having a negative impact on the environment this is a design barrier.
These stories may not be completely surprising but learning from such thinking patterns is likely to be commonplace in the future as we overcome the “can’t do” barriers.
Changing mindsets
In order to generate new innovative solutions current mindsets require alteration. Innovation lethargy is a major barrier towards the product greening process. The barriers can take many forms. Hughie B., a UK farmer, was imprisoned for destroying trees and important natural sites in the name of progress despite being given many warnings. He did it because he was convinced he was right; his mind set could not adjust to the fact that we now have surplus food and the havoc and destruction that he was creating was unnecessary in his relentless effort to make every scrap of his land productive. In his defence he made it clear that he had always been encouraged to continuously increase food production, particularly in the post‐war era. Change for this farmer was difficult but his energy and creativity could have been re‐focused. Many designers too are busy being efficient but not necessarily effective; spending the right amount of time creating the wrong products!
Creative innovation strategies also flourish in times of war or when resources are scarce. People learn to generate more from less. Frugality, scarcity and creativity produce special innovative patterns of thought. Car production in the former German Democratic Republic provides us with an interesting example of creative thought. With waiting periods of about 20 years for an ordered car, and with car life cycles running at eight‐ten years, a whole new business emerged rebuilding the Trabant (the “mini” of the East) buying and selling all parts of the Wartburg car and rebuilding the cars after accidents or after 20 years on the road. Scrapyards were no problem at this time, as most parts were recycled. Special refashioned body panels were being sold to make a 20 or 30 year‐old car look new and fashionable. The “Trabant”, because of a shortage of sheet metal, had a car body made from a steel frame with screwed on panels made of pressed cotton soaked with synthetic resin (Internet, 1996). The cotton in fact often came from second‐hand clothes felted and pressed to car body shape panels. The creativity patterns of the frugal east and wealthy west in Germany are merging and will be interesting to follow (see Figure 2).
German and Japanese car makers captured early‐mover advantages, but US car makers chose to fight regulations (Porter, 1995). The car industry has used its creativity as a survival response to increasing pressures to reduce transport impact on the environment. Cars are often denounced as the major source of pollution, yet with some innovative changes in car design in the future they could become the street cleaners, filtering the polluted air and possibly cleaning the streets; moving car design into the right hand half of the diagram shown in Figure 3.
Proactive “solutions” thinking
A growing number of companies are going beyond the compliance mentality and emerging as a potentially powerful positive social force, doing more with their purchasing power and innovative energy. Campaigning organizations are also re‐focusing some of their energy to solutions thinking, moving from blaming strategies to creative sponsorship of solutions. Greenpeace for example gave their new “solutions campaigning” much publicity at the “Brent Spar…and after” conference in London in 1996. They have recently invested large sums of money to lead the way in some areas of eco‐design. Greenpeace gave a loan of £1.1 million to the engineering company Wenko AG in Switzerland who developed the car on the basis of a Renault Twingo. The result was the 1.24 litre Twingo SmILE car (Small Intelligent Light and Efficient) whose fuel consumption is 75‐88 miles per gallon whereas the original achieved only 42 miles per gallon. Deutsche Telekom, with the biggest car fleet in Europe ‐ some 57,000 cars ‐ has committed itself to buy such a car if it can be produced and can be reliable.
Thilo Bode, Greenpeace’s international executive director, launched the SmILE at Lucerne in 1996, saying: “We are not here to promote cars but to demonstrate that the car industry is obstructing feasible technology which would help prevent climate change”. (Greenpeace, 1997). However, it is also interesting that here we have the unusual development of a voluntary sector organization sponsoring an industrial initiative in order to influence eco‐design.
Natural ideas ‐ stock markets and waste markets
Eco‐innovation will need to drive our patterns of thought, but we can learn a great deal from natural evolution. The earth systems have had some 4.6 billion years’ design time. The stock markets actually confirm that much of the Earth’s clever design and current resource wealth still exists in the central band of the earth where, unlike Europe, the drawing board was not wiped clean by a glacial period 15,000 years ago. Many of the new emerging markets are capitalizing on natural resources to pay off infrastructure developments. Genetic and plant/animal stock, species patenting and biotechnology are also generating interest in the stock markets.
Eli Lilly is one of the world’s wealthiest companies. It is a drugs manufacturer that has made wealth from plants such as the Madagascar Periwinkle and the company currently trades at an astonishing £45 a share. The outdoor clothing industry has for many years struggled to produce the ideal material that keeps us warm and dry but doesn’t “sweat”. Gore‐tex, Sympatex, Supplex and Pertex have all attempted to solve the sweating problems. Plants have helped here with a recent breakthrough. In 1996 a new product was launched that was partly funded by the UK Department of Trade and Industry. Stomatex warms and breathes by following the natural design of plant stomata. A copyright fee on nature does not get paid.
Patagonia have recently been able to make their outdoor fleece jackets out of recycled plastic bottles, producing fibres that are small enough to feel soft to the touch. Patagonia, however, wants to be more adventurous: “More radically the company wants to contribute to the formation of an economy which restores the ecological health of the planet” (Brown and Wilmanns, 1997). As economy (financial rules) meets ecology (natural logic) head on business communities will increasingly seek to understand natural systems, creating waste markets as well as stock markets. Linear economic models are being replaced by cyclical ecological models. Recently waste‐stock exchange markets have started to emerge. The Internet has become a significant marketplace for the trading of secondary raw materials of all kinds.
Voluntarism and certification ‐ can they improve creativity?
The main product of one of Britain’s largest voluntary conservation charities, the British Trust for Conservation Volunteers, involves turning work into a leisure activity. This is their most profitable and popular product: people pay to volunteer for work and land owners pay to get the work done. Many thousands of people a year pay to work. Work paid for twice and enjoyed as leisure! The boundaries of paid work, leisure and charitable work are beginning to change.
In a diverse range of European public companies such as Kent County Council, Swiss Telekom and private sector companies such as B&Q many environmental issues are currently being dealt with by volunteers. Their environment units needed many more people to champion the cause and so have encouraged people to volunteer to take on onerous environmental roles throughout the companies (Beard and Rees, 1997). Voluntarism appears to stimulate greater awareness, individual commitment and involvement in the journey towards the greening of the company culture. Such individual involvement by large numbers of people can have a positive impact on eco‐design by generating a greater number of innovative ideas and solutions than by design departments alone.
Certification and environmental standards can also create awareness and commitment in a similar way. The EMAS scheme and ISO 14000 series received considerable criticism well before they came off the drawing board. Understandably arguments included complaints such as the voluntary nature of participation, that “certification” could generate compliance mentality and an adversarial approach resulting in a concentrated short effort every three years before the audit. These new environmental management schemes have, however, achieved a completely different and possibly much more important industrial objective. Initiated by BS 7750, EMAS or ISO 14001 many European telecom service companies first started a systematic environmental management process and have subsequently started to systematically reflect on their broader environmental impact (Hartmann, 1997). According to a MORI survey, “46 per cent of the people interviewed thought that British Telecommunications plc (BT) caused virtually no environmental damage. In fact BT is often termed the UK 1 per cent company” (Tuppen, 1993). BT has large consumption figures in the range of about 1 per cent of the overall UK consumption with a £4bn procurement budget which is 1 per cent of UK GDP, 0.2 per cent of UK energy, 1.7 per cent of UK writing/printing paper, 0.25 per cent of UK ozone depleting chemical emissions, and 1 per cent of UK fuel is used by light vans and goods vehicles. Work at Philips’ Sound & Vision also confirm such trends: “The ISO 14000 series can be a good vehicle for increasing the environmental awareness within companies. The international standard can enhance continual environmental improvements of both processes and products” (Cramer, 1997).
IQ and analysis paralysis
Life cycle analysis (LCA) involves detailed and expensive scientific analysis, and LCA is not always possible for many companies because of the sheer volume of their products ‐ B&Q, the DIY retailer, have over 44,000 products from 500 suppliers (B&Q, 1995). Recent research also confirms that “it is virtually impossible to identify accurately the specific environmental impact of a product” (Hartmann, 1997).
There is a need to keep the environmental impact judgement process simple and efficient but effective. Such a simple system to determine environmental impact is the IQ‐system (see Table I), adopted from financial controlling (Vollmuth, 1994). While the environmental impact is valued by the figures A, B and C, the quantitative importance is valued by the figures x, y, and z. This system can be extended to something like a mini LCA by applying it to different aspects of the environmental effects of an article.
Stahlmann (1993) and the German Ministry of Environmental Affairs used the following principle: A B C was supplemented with six aspects of environmental relevance:
1. 1 
conformity with regulations and laws;
2. 2 
social acceptance;
3. 3 
potential of incident /danger;
4. 4 
internalized environmental costs;
5. 5 
negative external effects;
6. 6 
exploitation of natural resources.
A number of companies are now designing simple analysis techniques ( Brown and Wilmanns, 1997; Graedel et al. 1995; van Dijk, 1996).
“Seeing” creative opportunities
In the UK, following the privatization of the water industry, householders are currently paying approximately 70p for a square metre of water. Not many people appear to know this or be aware of their own consumption patterns; personal household auditing has not yet become the norm. With the liberalization of the water and energy markets across Europe consumers may need to realize costs and opportunities (see Table II).
As water prices rise consumers will re‐evaluate the purpose of the household or factory roof. While early sewage plants in Europe required that all rain water drains had to be connected to the public drainage systems to provide enough dilution of the sewage progressive technology has not only made this unnecessary but actually requires the sewage as concentrated as possible for the best and most economic results. The ever increasing costs for fresh water and sewage combined with incentives across Europe by the local authorities to reduce the rain water in the sewage plants led to the re‐invention of one of the oldest harvesting tools ‐ the rain water tank collecting water from the roof of the buildings. Many local authorities throughout Europe support the use of rain water for toilets, washing machines or garden watering. Constantly increasing costs for water and sewage together with direct grants for the installation of rain water tanks as well as charges for sealed land on private and business property (Local Councils of Alsbach‐Hähnlein, 1992) led to an enormous demand for rain water tanks in Germany. In some towns a rainwater tank is compulsory for all newly constructed buildings. A typical one family home rain water tank can easily save 50,000 litres of drinking water per year.
Many very exciting and innovative ideas can easily be generated and some have recently been tried in practice in the building industry such as the reintroduction of traditional, natural construction methods and materials. Wood provides much better insulation than brick or stone walls. Turf roofs, low energy houses with good insulation to the north but open façades to the south and west in order to take as much direct solar energy in as possible, are all currently in operation. However, perhaps new construction ideas could contribute yet more if we realize that many city buildings are growing larger by reaching upwards and significant surface areas are not on the roof but on the sides or walls. The Twin Towers in Malaysia, completed in 1996, reach up to the sky with 88 floors 451.9 m from street level. This means that the walls now represent the largest surface area, wherein lies the creative opportunity. The primary energy on Earth is produced by green tissues in plants. If such photosynthesis systems could be incorporated within construction materials in order to produce energy and/or bio‐mass within glass panelled tower buildings growing ever higher in the cities of rainforested Malaysia, Indonesia, Vietnam and other emerging economies, could it be possible to produce energy and bio‐mass just from sunlight, water and the CO2 of the air? Scientists recently succeeded in developing a chlorophyll‐like substance, that if closed between two sheets of glass produces roughly the same amount of electric power as silicon based photovoltaic cells do when exposed to sunlight. The difference is that this new system is just at the beginning of developments and can possibly be produced much cheaper than silicon photovoltaic cells (The Open University, 1996). Even simpler, for scientific use blue and green algae are bred in huge glass tubes or plastic bags producing high amounts of bio‐mass. A constant flow system could be incorporated within the panels of a skyscraper which would provide a lot of bio‐mass to use for nutrition, bio‐fuels or sugars, the raw material of future plastics, and to fix CO2 in our cities at the same time. Air born pollutants could be filtered by the air‐ conditioning systems supplemented with suitable filters. Living coatings could also be introduced on to concrete. Replacing the rainforests with concrete requires some redress of the balance. Innovative eco‐design could dramatically alter the nature of future buildings.
Some concluding eco‐creativity principles
A useful chart is shown in Table III giving three steps to improve creative thinking. It is important to see the product first by taking a closer look, breaking it down into its constituent parts. By challenging the product design we can generate new products that might contribute to the radical vision described by Brown et al. (1997) of Patagonia ‐ to restore the health of the planet.
Business will think and talk differently in the future. Environmental regulation and compliance is the talk of today. Environmental design typically does not fit into current mental models of engineers, scientists, managers and designers. New patterns of thought will emerge as disciplines merge; eco‐design is both a science and an art. Innovation and risk will go hand in hand with the need for certainty. The Earth has been innovative and has already designed many of our future products. The Earth has been recently valued at worth over £20 trillion a year! The business talk of the future will be that “The environment is our most important designer, customer and shareholder”.
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