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Topic 8. Sustainability
Sustainability is the capacity to endure and maintain. Sustainability is the long-term maintenance of

responsibility, which has environmental, economic and social dimensions.

Sustainable development

Historically there has been a close correlation between economic growth and environmental degradation—as

economic prosperity increases so environmental quality decreases. This trend is clearly demonstrated on

graphs of human population numbers, economic growth and environmental indicators. Sustainable

development frameworks enable the evaluation of the complex and interrelated concepts that are associated

with development.

There is a correlation between economic development and human well-being. Design involves problem-solving

to develop products and services to enhance human well-being. The importance of sustainability issues and

strategies is critical to sustainable economic development. Economic development consumes resources,

resulting in environmental impact. Designing for sustainability is dependent upon an understanding of the

short- and long-term goals and values of individuals, institutions and governments. It is about the big picture

that allows economic activity to rise while reducing resource use and reducing environmental impact which, in

turn has social consequences for consumers.
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Close cooperation is required between designer and manufacturer.

Decoupling refers to disconnecting two trends so that one no longer depends on the other. Through the act

of decoupling (using resources more productively and redesigning production systems), it is technically

possible to deliver the same or equivalent goods and services with lower environmental impact while

maintaining social and equity benefits.

Decoupling impacts and resources

Adopting a corporate strategy that has the support of shareholders/stakeholders can be difficult to achieve.

International and national laws encourage companies to focus on aspects other than shareholder value and

financial performance, which include transparency of corporate sustainability, transparent sustainability

assurance and whether businesses, public services, national resources and the economy have the means to

continue in the years ahead at a micro and macro level.

A sustainability report is a company report that focuses on four aspects of performance.

● Economic

● Environmental

● Social

● Governance

The reliability and acceptance of sustainability reporting requires accurate data gathering to be maintained

over a lengthy period of time. Students need to be able to explain the benefits of sustainability reporting for

governments, manufacturers and consumers.

Designers may need to respond to consumer pressure as more consumers become aware of resource issues

and product labelling. Product stewardship requires all stakeholders involved in making, buying, selling or

handling equipment to take responsibility for minimizing environmental, health and safety impact at all

stages of the life cycle. The following areas should be explored through case studies in terms of product

stewardship:
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● organic foods

● genetically modified food

● green cotton

● forest stewardship

● bioplastics.

Sustainable consumption

Sustainable consumption is not about consuming less but consuming differently. Designers need to

recognize the importance of consumerism in developed countries and as an ambition in many developing

countries. Societies, particularly in developed countries, are throwaway. Consumers need to be encouraged

to repair and reuse products rather than throw them away.

Sustainable design and sustainable production contribute to sustainable consumption. This can be

achieved in a number of ways, for example, not buying more food than needed and reducing waste;

changing attitudes to water and energy use, for example, turning taps off when brushing teeth, aerated

water in showers, less water per flush of the toilet, grey water(filtered rainwater)

People can be broadly classified according to their attitudes to sustainable consumption.

● Eco-warriors actively demonstrate on environmental issues.

● Eco-champions champion environmental issues within organizations.

● Eco-fans enthusiastically adopt environmentally friendly practices as consumers.

● Eco-phobes actively resent talk of environmental protection.

Designers need to be aware of the criteria for different labelling schemes in order to design products that

satisfy the criteria. Many eco- and energy labelling schemes have similarities, and international

standardization makes it easier for consumers to understand their meaning and compare products from

different contexts. Students are expected to be familiar with eco- and energy labelling schemes from different

countries. (look for examples)

Company corporate strategies impact on the design brief, for example, market development. When

creating a market for sustainable products, students need to consider the following approaches.

● Pricing considerations

● Stimulating demand for green products

● Production of green products

Pressure groups are not a market segment but they can influence the market and product cycle. Some large 

organizations have evolved to inform consumers about environmental issues and ethical issues relating to 

the activities of certain multinational corporations. These pressure groups are able to exert considerable 

influence to press for changes on these issues and to support or undermine development of specific 

technologies, for example, GM food production. Consumer and environmental pressure groups can attract 

widespread support using the media (including social media). Consumers have become increasingly aware

of information provided by these organizations and, as markets have globalized, so has consumer power.

Some companies incorporate ethics into their corporate strategy and designers need to work within such 

constraints. They aim to curb and manage Western consumption while raising the standard of living of the 

developing world without increasing its resource use and environmental impact. 

The implications for the design cycle and product cycle depend on the nature of appropriate legislation. 

There are many implications of take-back legislation for designers, manufacturers and consumers.
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Sustainable design

When considering the nature of sustainable design, idea-generating techniques need to reflect the radical

nature of the design process in order to re-think the nature of the product and how it may work. Students

need to be able to explain the differences between green design - product and sustainable design - systems

One of the major differences relates to the timescale to implement green design compared with sustainable

design. The increased timescale of sustainable design has implications for the research and development

phase of the design process and may not make it feasible to work within cost constraints. Why is there a

difference?

Students need to develop an understanding of Datschefski’s five principles of sustainable design (The Total

Beauty of Sustainable Products, 2001). The five principles are a holistic approach to sustainable design but only

selected principles will be possible/applicable to some products.

● Cyclic: The product is made from compostable, organic materials or from minerals that are recycled in

a continuous loop.

● Solar: The product in use consumes only renewable energy that is cyclic and safe.

● Safe: All releases to air, water, land or space are “food” for other systems.

● Efficient: Requiring 90% less energy, materials and water than equivalent products in 1990.

● Social: Its manufacture and use support basic human rights and natural justice.

Sustainable innovation

Sustainable innovation relies on cooperation between different stakeholders such as government and

manufacturing. It is the broadest approach going beyond technical solutions. This approach is based on a

socio-technical systems intervention rather than just considering product improvement.

The huge timescale means that sustainability is difficult to maintain as conditions/criteria can change

significantly, for example, a lengthy period of economic downturn.

Sustainable innovation is a hugely complex concept that requires a long time for implementation, typically

20–40 years depending on the nature of the innovation.

When considering sustainable innovation, designers are usually more comfortable with top-down strategies

as it means investment and resources are more predictable and reliable.

Designers involved with bottom-up strategies are usually enthusiasts for the project and willing to make a

commitment even though it may not be cost-effective to do so. A potential problem for designers is the

changing political scene and associated policies, for example, within the domain of renewable energy. There

are various strategies that governments use to promote knowledge exchange and technology transfer,

including:

● Regulation—setting and policing rules to avoid or limit environmental issues caused by undesirable

technologies

● Education—providing consumers with information and guidance in the choice of products and

services that are more sustainable

● Taxes—to penalize environmentally damaging technologies and influence consumer choice of

sustainable products and services

● Subsidies—to stimulate and support sustainable innovations.

Macro (global) energy sustainability concerns can be influenced through international treaties and current

international energy policies, instruments for change and disincentives, and national systems changing policy

when government leadership changes.
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Micro (local) energy sustainability can be influenced by government, through their role in raising awareness and

changing attitudes related to energy use and the promotion of individual and business action towards energy

sustainability.

Students are expected to consider the implications of how macro and micro energy sustainability can be influenced.

Energy demand is rarely constant and this puts a responsibility on those that generate and manage the flow of

energy to understand when peaks and troughs of energy use occur over the course of days, weeks and years. For

example, in many countries, energy demand increases substantially during breaks and following popular TV shows

as large numbers of people put the kettle on to enjoy a hot beverage. Also, there may be particular periods during

the night where energy use is at a minimum. In these situations it is vital that the power-generating stations are

informed when to start and stop energy generation. The difficulty arises as massive amounts of electricity cannot

easily be stored, excess energy generated at these times is wasted. Demand/supply trends need to be predicted

carefully to create a responsive and efficient energy supply.
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Topic Questions &
Exam Practice
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End of Topic Questions
Answer the questions in this section as best as you can. The marks are shown in brackets next to each 

question. All multiple-choice questions hold 1 mark each. 

1             State what is meant by the term ‘Sustainability’

……………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………….1

2             State 3 factors that help to explain Sustainable Development

a…………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………….1 

b…………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………….1

c…………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………….1

3           Draw a diagram to help you to explain the term ‘Triple Bottom Line   Sustainability and state its 3 key 

dimensions                                                             3

1………………………………………………………………………………………………………….1

2…………………………………………………………………………………………………………..1

3…………………………………………………………………………………………………………..1
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4. Describe the term ‘Decoupling’

……………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………….3

5. Draw a graph to represent Decoupling trends                3

6. Describe 4 aspects of Decoupling that represent Corporate sustainability

……………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………….3

……………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………….3

……………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………….3

……………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………….3
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7. What is true of the United Nations Environment Programme (UNEP) International   Resource 

Panel’s definition of decoupling?   1

I.  Economic growth and environmental impact are disconnected

II.  More resources are used per unit of economic output

III.Reduced environmental impact per unit of resource

A.      I and II only

B.      I and III only

C.      II and III only

D. I, II and III

8. Which group of people might break laws to express their views on the environment?   1

A.      Eco-warriors

B.      Eco-champions

C.      Eco-fans

D. Eco-phobes

9. Which of Datschefski’s principles relates to the use of renewable energy by a  sustainable 

product?   1

A. Cyclic

B. Solar

C. Safe

D. Super-efficient

10    Explain why the use of thermoplastic renders a product green but not sustainable.

………………………………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………3
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11 Figure 1 shows the Fabsie self-assembly stool manufactured from timber.

Figure 1:

Fabsie is an organization that has developed a production system that integrates consumers into the design and

manufacture of products. Designers upload their three-dimensional computer-aided design (CAD) files of self-

assembly furniture to a website. Customers can choose a product and customize it.

The customized design is then sent electronically to be manufactured close to the consumerand made using

computer numerical control (CNC) machinery. These companies are part of a global network of manufacturers.

Customers pay Fabsie and either collect the finished product from the local manufacturer or have it sent to

them. Fabsie pays the designer and manufacturer for their services and retains a percentage of the sale price.

(a) Outline how the sustainable design demonstrated by the Fabsie self-assembly stool

meets Datschefski’s social principle.

……………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………

…………………………………3

(b) Outline why the Fabsie production system would have resulted from a top-down

strategy.

……………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………

…………………………………2

( c)   Explain how the Fabsie production system satisfies the principles of sustainable consumption.

……………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………

…………………………………2

TOTAL MARKS: / 41 31



Exam Practice Questions
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Exam questions and Sub-topic Links
Table demonstrating the times each sub-topic has appeared in exam papers and at which question.
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