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Introduction
Sustainable development is a very complex subject
encompassing a vast range of topics, issues and concerns,
from use of child labour in developing countries to
controlling emissions and discharges from manufacturing
plant. (See fig 1) The main focus of activity has to be at the
strategic level within an organisation, usually business
development. However, all of us should also take decisions
every day which are more sustainable, so we need to be more
aware of these issues and concerns and the ways and means
we can use to improve the situation. The objective must be
for ‘quality of life’ (i.e. sustainable development) to become
part of everyone’s job.

The real question is – how do we convince individual
students, teachers and managers that they should become
involved and contribute to this programme of continuous
improvement? The first requirement is to change people’s
‘values and vision’ by education and training. The basic
approach at Bournemouth University is to develop existing

competencies, to increase awareness and understanding of
sustainable development, and to use practical tools to
generate more sustainable product designs. The need is
therefore to generate information and guidance. 

The Royal Academy of Engineering (RAEng) has, for the
past four years, funded a project to produce case study and
teaching resources to explain sustainable development design
issues to undergraduate students within the School of
Design, Engineering and Computing at Bournemouth
University. An interactive website devoted to Sustainable
Product Development (SPD) has been produced1, which
provides a general introduction to sustainable development
concepts and three case studies on Life Cycle Analysis,
Design for Waste and Sustainable Product Development
Assessment. This material has been used to develop the
student’s competencies in various areas. The website has
been well received by students and is used extensively in
teaching design.

Consolidating sustainable development into
engineering teaching

George Howarth argues that is vital that engineering staff within higher education establishments understand
and integrate the principles of sustainable development into their course curriculum. He describes the approach
being used at Bournemouth University, UK, to embed sustainable development principles within the School of
Design, Engineering and Computing.

ENVIRONMENT
• Use of hazardous materials

• Water usage high

• Energy usage high

• Electricity usage high

• Waste generated high

• Special/hazardous waste
generated

• Emissions from process - VOC

• Discharges from process -
BOD, COD

• Generate nuisances - noise,
dust , odour, litter, heat

• Transport across the world

• Ability to recycle at E.O.L.

• Disposal method simple

• Global warming potential

• Ozone-depleting substances 

SOCIAL

• Health & safety at risk

• Human rights affected

• Local community impacted

• Site selection

• Staff training

• Staff development

• Skills transfer

• Technology transfer

• Ease of disposal

• Nuisances

• Use of child labour

• Extent of distribution

• Transport to & from site

• Operation close to SSSI

• Animal testing required

ECONOMIC

• Raw material costs

• Manufacturing costs

• Distribution costs

• Community impact

• User costs

• Client costs

• Levy/taxes implications

• Economic instruments

• R&D costs

• Other capital investment

• Human capital - employee
training, community education,
customer training/education,
supplier training etc

• Market opportunities

• Image & reputation impacts

Figure 1. Some of the sustainable development aspects to consider in manufacturing
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Developing competencies 
The competencies required are the same as for an excellent
‘general manager’, but because of the complexity and range
of issues within sustainable development some of these need
to be developed.

a. Awareness and understanding: It is important to explain
the impact of human activities on the planet and also the
typical range of environmental, economic and social
issues facing any organisation. Definitions of
sustainable development should be explored, but it is
really all about ‘quality of life’. The three principle
concepts in tackling sustainable development matters
should be understood: first consider all social,
environmental and economic issues together; second,
these issues should cover all elements of the product life
cycle (‘holistic’) i.e. raw materials, manufacture,
distribution, use and disposal; and finally the views of
all interested parties (‘stakeholders’) should be taken
into consideration. The latter will encourage more
‘social’ aspects to be evaluated.

b. Use of practical tools: Having understood the issues,
because of the complexity of the subject it is necessary
to use various analytical tools, including: simple Life
Cycle Analysis to examine the environmental impact of
materials, transportation and disposal; guidance how to
minimise and prevent waste; and sustainable
development assessment of product, the company who
makes it and its manufacturing site.

c. Stakeholder engagement: The views, issues and
concerns of all interested parties need to be assessed in
any proposal or design. One way is to use the three
concepts of sustainable development: (1) social,
economic, environmental issues; (2) holistic approach
using the product life cycle; and (3) stakeholders to
define these topics in more detail for each interested
party, eg. the designer, CEO, local councillor, resident,
union official, environmental activist.

d. Balanced judgement: In any given situation there is so
much information and data and often conflicting views
that it is difficult to come to a firm, reasoned decision.
A way forward is to provide a ‘footprint’ or ‘spider
diagram’ of the important topics which will generate
‘opportunities/benefits’ or ‘risks’ for the product,
company or site. 

Next steps
At Bournemouth University the need is now to consolidate
this approach across the whole of the School and in
particular to encourage teaching staff to adopt and integrate
the principles and concepts of sustainable development into
their own teaching material. A framework has been
developed for embedding sustainable development principles
within the School, that involves an internal network that
interfaces with external stakeholders. 

The first proposal was to introduce a Sustainable
Development Steering Committee to direct and drive the
consolidation and in addition to form working groups for
Design, Engineering and Computing. The development of
the website was a team effort with particular support on
educational guidance and web design from the University
Learning and Teaching Unit and links with other University
Schools and external bodies. The objectives of the steering
committee are to maintain and develop these contacts; to
develop and review sustainable development policy and
procedures; and to define a strategic action programme.
Outputs will include an introductory series of lectures to
every new student within the School; updating of all course
material to include sustainable development awareness and
guidance; specific new course modules and short courses on
sustainable development; assessment of sustainable
development aspects of students’ work; the development of
appropriate staff and student networks; closer links with
engineering institutions; and presentations at national and
international conferences.

Sustainable Development Steering Committee
The current website was developed with the product designer
in mind, and so most progress has been made with the
Design Working Group and the Sustainable Development
Steering Committee. The committee was formed in July
2003 and meetings have been held with representatives from
Design, Engineering and Computing plus Learning and
Teaching, Business School, Institute of Health Sciences and
Community and the Institution of Engineering Designers. A
draft Sustainable Development Policy has been produced and
will be circulated to the working groups for comment. The
draft includes statements that all Design, Engineering and
Computing students will receive an education that includes
sustainable development principles and practice and be
assessed on these aspects. All courses will contain
appropriate and relevant information and data on sustainable
development issues and awareness training will be provided
to staff. Every effort will be made to promote sustainable
development principles and practice in all Design,
Engineering and Computing activities, staff will work with
external experts and organisations to advance their
knowledge and understanding of sustainable development,
and other schools and groups within Bournemouth
University will be encouraged to adopt sustainable
development principles and practice.

A key factor in the success of introducing the principles
of sustainable development across all the operations of any
organisation is a link to the organisational ‘Vision and
Values’ statement which defines where the organisation
wants to be in future and how it will obtain that position.
The School of Design, Engineering and Computing ‘ Vision
and Values’ outline will be based on both the University
Mission and the Strategic Plan for 2006, and will be
reviewed with the working groups. It is proposed to modify
the existing School of Design, Engineering and Computing
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prospectus statement to include ‘value’ statements with a
stronger link to sustainable development.

A Design, Engineering and Computing Sustainable
Development Website has been commissioned and will be
dedicated to encouraging and involving staff in developing
appropriate additions to the curriculum and teaching
materials. The site will provide news items related to
sustainable development; specific information for the
Steering Committee network; learning and teaching
materials and links to other sources of sustainable
development information.

The Design Working Group 
The Design Working Group has also had several meetings
and agreed terms of reference. Following a presentation on
sustainable development by the RAEng Visiting Professor to
senior design staff, staff were asked to identify units in the
curriculum which should include some elements of
sustainable development teaching. The depth of likely
involvement was defined by marking each unit to indicate
the level of new input needed. Some five programmes with
111 units has been evaluated: 

This assessment would indicate it should not be a major
effort to introduce sustainable development aspects into the
design curriculum, with only three new modules and 40% of
units requiring some additional teaching material. In
discussion it was clear that a basic ‘introductory’ lecture on
sustainable development for new students plus more
information on the sustainable development aspects of
materials would provide a useful basis for this additional
teaching material.

It is proposed to create a modular website for teaching
material which would include a PowerPoint presentation with
notes, sources of further information and a link to the
School’s sustainable development website The structure will
be split into three categories: basic information which all
students will receive; specific modules on Design,
Engineering and Computing; and general background
information, advice and guidance which could be helpful to
all teachers.

One of the key decisions for the product designer is the
selection of the most appropriate materials to give the
technical performance required. Much information is
available on physical properties, but very little on the
sustainable development aspects. The Design Working

Group have agreed to provide, on a website, information on
sustainable development aspects of basic materials (eg.
metals, plastic, glass, paper). This will include Product Life
Cycle; social, economic and environmental elements of
sustainable development; relevant legislation and standards;
and examples of different approaches to use of materials in
product design. 

The future
The way forward to consolidate sustainable development
aspects into the curriculum of the School of Design,
Engineering and Computing has been defined and it is not
seen as a major effort. The next stage will be to provide the
introductory lecture and materials information data base.
These will be used as potential additional teaching material
when all the design courses at Bournemouth are reviewed
next year. It will be important to set up working groups for
Engineering and Computing in the near future following on
from the lessons learnt with the Design Working Group.

George Howarth is a Royal Academy of
Engineering Visiting Professor at Bournemouth
University, England, School of Design, Engineering and
Computing. His objective is to introduce sustainable
development aspects to engineering design students and
his special theme is ‘Design for Waste Minimisation and
Prevention’. For many years he was also Director of
Group Environmental Affairs at Smith & Nephew a
major international manufacturer of medical devices.
ghowarth@btconnect.com 

1 The sustainable product development website can be found at
http://spd.bournemouth.ac.uk

Programme/Course Not Applicable Up to 2 hours Up to 4 hours New module Already included SD

Product Design 8 6 4 3 –

Computer Aided PD 13 6 5 – 1
BA Interior Design 16 – 3 – 1
BSc Design Engineers 14 – 5 – –
Masters 8 8 6 – 4


