GLOBAL AND SUSTAINABILITY ISSUES AND PERSPECTIVES IN ENGINEERING EDUCATION 

“Engineering graduates that support positive world change and have an understanding of the wider impact of their engineering decisions will be able to make more of a difference and will be more motivated in their work.” (2nd Year engineering student.)
“We need modules that enable engineering graduates to know how the world works.”
(Corporate manager for a major international automobile company.)
By Dr. Namrata Sharma and Dr. Douglas Bourn of Development Education Research Centre, Institute of Education, University of London

July 2007

Imperial College
Engineers Without Poverty
   Institute of Education

Acknowledgements

The material gathered in the report was based on responses and dialogue with students and academics from the following universities:
Cambridge, Nottingham, Heriot-Watt, University College London, Lougborough, Sheffield Hallam University, Glamorgan, Cardiff, Bath, Bristol, Cranfield, Newcastle, Aston, and Cranfield University.
We further appreciate observations given to us from the following bodies: Bechtel, Engineering Council UK, Nissan, Royal Academy of Engineering, National Grid, and MWH-UK.
Michael Captain, administrative officer for the Development Education Research Centre helped us to collate the data.

Ongoing advice and support has been provided by Linda Hatano, Ruth Graham and Caroline Crosthwaite from Imperial College, Simon Steiner from Higher Education Academy, Ian Neal from Engineers Against Poverty, Andrew Lamb and Winnie Yiu from Engineers Without Borders.

Douglas Bourn and Namrata Sharma
1. Introduction
The purpose of this report is to address perceptions and support for learning about global and sustainability issues and perspectives within engineering education in higher education institutions in the UK. A key question addressed in this paper is the extent to which contributing to positive world change can enhance the career of an engineering graduate.

The project has been sponsored by Imperial College and Engineers Against Poverty with the support of Engineers Without Borders. The research has been undertaken by a team within the Development Education Research Centre of the Institute of Education of the University of London.

Whilst the research undertaken was based with a small sample of students, academics and representatives from a range of business contacts, the issues raised pose some major questions about the differences between perception and policies, scepticism amongst students, yet general recognition of the value and importance of global and sustainability issues, and above all the need for investment in professional development for the sector.
The research took three main forms:

-
desk research based on existing academic articles, papers and materials from the key stakeholders involved with engineering education;

-
questionnaires distributed to students and academics from a range of universities;

-
telephone and face-to-face interviews with selective sample of academics and members of the business community.

Whilst the timing of the research, March to May 2007, proved to be problematic in terms of securing a large number of responses to the student survey, the evidence gathered from both academics and particularly a range of business contacts has demonstrated the complexity of and rapidly changing nature of the environment within which global and sustainability issues are perceived within engineering.

2.
Recent Research and Current Initiatives

A brief sampling of the desk research identified there has been more discussion on the issues addressed in this project than was first realised. There have similar studies in Australia
 and there is some overlap with work that has been undertaken by Forum for the Future and Royal Academy of Engineering
.
The literature identified the following themes: 
· Trends in Sustainable Development.
· Debates on Global Poverty in Engineering.
· Competence and Skills in Engineering.
· Students Perceptions of the Wider World.
The global drive towards sustainable development since the Rio ‘Earth Summit’ in 1992 has gained increased support and involvement, particularly with recognition of climate change and increased public support for combating global poverty (Stigson 2000). Sustainability has been adopted as an agenda by UK business (e.g. Business Council for Sustainable Development, Sustainable Development Commission and International Finance Corporation
), government
, as well as universities
.

However, some of the issues related to the global drive towards sustainable development are: a lack of consensus on ‘what is meant by sustainable development’ (Adetuniji, et al, 2003; Fenner et. al. (2005); a low level of awareness amongst employers in UK of UK-Spec requirements for sustainability literacy
; different views of development; as well as tension and concern with partnerships with developing communities that remains to be fully addressed
.
Sustainable development has been increasingly linked to the poverty agenda by organisations in UK such as the Engineers Against Poverty (EAP). Several reports (UNDP 2003) and the work of Paul Jowitt and others (Jowitt 2006; Pate June 2006) suggest the positive impact engineering can make on poverty reduction, as well as the engineer’s role in delivering the Millennium Development Goals. A recent report by RAEng ‘Educating Engineers for the 21st Century’ (June 2007) for instance highlights the need to tackle poverty reduction through sustainable development. 
A major area of increased literature has been the competence and skills needs of the 21st century engineer. The 21st century engineer needs the competence, skills and values
 to deal with complex situations in an increasingly interdependent world. The DfES (2004) for example have recognised the need for graduates to have the skills to deal with complex situations in an increasingly interdependent world. These competencies have been reinforced through the world by recent research by ‘The Council for Industry and Higher Education’
. Research on the links between sustainability and employability in the graduate job market in relation to higher education teaching and learning in UK have identified the need for a higher profile of sustainable issues linked to corporate responsibility and transferable skills (Cade July 2007). Both The Royal Academy of Engineering
 and Institution of Civil Engineering
  has outlined a set of guiding principles and learning needs for ‘engineering for sustainable development’
. Other studies have reinforced these agendas, such as one by Pate (June 2006) which suggests that the curricula in many UK universities falls short of giving foreign skills and global contextualisation.
From earlier dialogue with a range of academics via a series of consultation seminars with Engineers Against Poverty, there appears to be some resistance to change within a number of universities, particularly in relation to including the ‘softer skills’ around areas such as global perspectives. These consultation seminars also highlighted that there appeared to be a perception that sustainability could only be taught in the fourth year that was seen by some academics as too little and too late to capture the enthusiasm of undergraduates
.

Meanwhile a recent web-based survey by the Forum for Future set to determine “the degree to which human resource systems and processes recognise sustainability as a core skill for engineers” finds that “only 13% of the respondents having sustainability development as a scoring matrix for candidate selection. In addition, only 15% accounted for knowledge of sustainable development within staff appraisals and 23% encouraged continuous learning in the subject”. The report argues “…it appears that whilst a company may commit to some aspects of sustainability and perhaps have policies and guidance towards this, the integration into human resources and training is not often reached. Yet, the benefits are clear; to recognise this as a core skill will develop the organisation’s knowledge base and therefore improve their capability to respond to the challenge of a sustainable world.”

In spite of this, however, engineering graduates in UK have shown an active engagement in campaigning for sustainability and the recent work done by the Engineers of the 21st Century re-emphases the commitment and enthusiasm young engineers have for sustainable development
. There is a steady flow of worldwide literature on student surveys and research on student’s perceptions of engineering in a global society
 (Loxton et.al. 2006; Richardson G. et al., 2003). Some countries such as Australia, US and Japan are well-known for their active student participation (Ibid). At the same time research also suggests that in UK students in general wish that they had learnt more about sustainable issues in their under-graduate programs (Forum for the Future March 2007
), and are sceptical of business and unsure that learning about sustainable issues can further an engineer’s career
 (ibid).

The above literature review shows that there seems to be a mismatch between the industry, academia and engineering graduates. This is in spite of the fact that students are interested in learning about sustainable issues, whilst in the academia efforts are being made in several institutions to include sustainability within the curricula and improvise teaching methodology, and the industry is working with the academia in several universities
.
3.
Student Perceptions

In dialogue with the key stakeholders involved with this research, the perception suggested was that whilst an increasing number of engineering students were interested in learning more about global and sustainability issues, demonstrated most notably by support for Engineers Without Borders in many universities, the value of learning about these issues as a key need for their future career was questioned.

As can be seen from the data collated below, whilst these perceptions are to some extent re-inforced, the picture is more complex with variations between sectors of engineering, changes between first and fourth year and high degree of scepticism about employer engagement (diagrams and tables 1(a) and 1 (b) below).
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Diagram 1 (a):  Student’s response to “Engineering graduates with an understanding of the wider impact of their engineering decisions and a commitment to support positive world change are more attractive to engineering employers”.
	Type of Degree
	Definitely Agree
	Partially agree
	Not sure
	Do not agree

	Mechanical
	13.6%
	9.1%
	4.5%
	4.5%

	Civil
	18.2%
	9.1%
	
	

	Other
	22.7%
	18.2%
	
	
	


Table for Diagram 1 (a): Percentage of responses
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Diagram 1 (b): Year of study and student’s response to whether a commitment to support positive world change are more attractive to engineering employers.
	Year of Study
	Definitely Agree
	Partially agree
	Not sure
	Do not agree

	1st year (1 student)
	100%
	
	
	

	2nd Year (8 students)
	50%
	50%
	
	

	3rd year (7 students)
	71%
	29%
	
	

	4th Year (6 students)
	33%
	33%
	16.5%
	16.5%


Table for Diagram 1 (b): Percentage of responses

Employers would like their future leaders to be aware of these issues so they do not tarnish the reputation of the company by doing something unethical. A sort of trend has also emerged where companies like to have an internal sustainability group which will usually mostly consist of young engineers that has the drive to promote change.” (3rd Year Mechanical Engineering Student, Indonesian background, Male.)  

There is also the recognition that the globally and environmentally aware graduates tend to apply for jobs in companies that have a track record in these areas. “Engineers who are in the profession because of a commitment to helping society through their influence are more likely to be engaged and enthusiastic in their job. However if a company is not particularly forward thinking, an engineer like this may become disillusioned, so idealism may not be so sought after. Therefore I’d expect the company and the employee to be self-selecting – e.g. environmentally concerned engineers will join environmentally concerned companies.” (4th Year Engineering and Materials Science student, British, Male.)
There was also a noticeable awareness and interest in these issues from students that are studying areas such as built environment and architecture where environmental questions are clearly a major concern. Whilst this in part re-inforces research undertaken by Forum for the Future, a key theme to emerge from this research is a recognition of the rapidly changing external environment in support for these issues and that more attention needs to be given to it by all stakeholders. 

With regard the question whether engineering graduates with an understanding of the wider impact of their engineering decisions and a commitment to support positive world change are genuinely more attractive to engineering employers, a number of students commented that being more broader minded would be more valuable to the employer. They would understand the bigger picture and be more confident in making appropriate decisions. But there was a questioning from some students as to whether engineering graduates are given the responsibility to make such decisions.  There was the also the comment from a number of students that whilst the answer should be yes, not many employers that had met were that far sighted. 
With regard to the question whether graduates with a sound education in sustainability development can further or quicker their career than those without?, (diagram 2 below) students commented that whilst these areas were becoming more important, a key lever would be tighter regulations on sustainable issues. But there was also linked to these areas if studied properly, needed to be on top of degree and therefore requiring further study.  There was also the comment that “The idea and practice of sustainable development has become much more important recently, but few people would have had a chance to build a career based on that.” (2nd Year Architectural Engineering, British, Male.)
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Diagram 2: Student’s response to: “Do you think graduates with a good education in sustainability development better their career than those without?”

Perception of engineering graduates varied on how global/sustainable issues are appreciated and valued by the (a) industrial management, (b) academic staff, and (c) engineering students. Lack of time and funding was seen as a key feature for academic’s lack of involvement. Students themselves seem to be concerned and interested. Business sector was seen to value sustainability issues because of ‘corporate image, legislation, client requests’ (see diagrams and charts 3(a), 3(b), 3(c) below).
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Diagram 3 (a): Student’s response to “what is your perception of how global/sustainable issues are appreciated and valued by the industrial management (Rate on a scale of 1-10, 1 not at all concerned and 10 extremely concerned)?”

	Rate
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	No. of students
	0%
	9%
	9%
	18%
	5%
	14%
	14%
	23%
	5%
	5%


Table for Diagram 3(a): Percentage responses
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Diagram 3 (b): Student’s response to “what is your perception of how global/sustainable issues are appreciated and valued by the academic staff (Rate on a scale of 1-10, 1 not at all concerned and 10 extremely concerned)?”

	Rate
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	No. of students
	5%
	0%
	0%
	9%
	14%
	14%
	18%
	27%
	9%
	5%


Table for Diagram 3(b): Percentage responses.
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Diagram 3 (c): Student’s response to “what is your perception of how global/sustainable issues are appreciated and valued by the engineering students (Rate on a scale of 1-10, 1 not at all concerned and 10 extremely concerned)?”

	Rate
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	No. of students
	0%
	0%
	0%
	5%
	14%
	32%
	14%
	27%
	0%
	5%


Table for Diagram 3(c): Percentage responses
Factors that engineering graduates found most attractive in a prospective employer varied: most opted for a job that provided the ‘Opportunity to address major challenges such as climate change and global poverty’, whereas factors such as ‘Job Security’ had a varied response (diagram and chart 4 below). 
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Diagram 4: Student’s response to “What do you find most attractive in a prospective employer? (Number from 1-7, 1 being the factor that you find as being most attractive.)?”

	Rate
	1
	2
	3
	4
	5
	6
	7

	Career progression
	23%
	32%
	0
	14%
	5%
	9%
	18%

	Job security
	9%
	14%
	18%
	18%
	9%
	18%
	9%

	address climate change
	23%
	14%
	18%
	5%
	18%
	18%
	5%

	work in different cultures
	5%
	9%
	27%
	9%
	9%
	18%
	23%

	 work at the cutting edge
	9%
	9%
	9%
	9%
	27%
	9%
	27%

	Salary
	9%
	18%
	18%
	14%
	23%
	9%
	9%

	Social, ethical performance 
	9%
	14%
	18%
	9%
	18%
	18%
	14%


Table for Diagram 4: Percentage responses
4.
Academic Observations

The dialogue with academics consisted of either responding to a questionnaire along similar lines to that of the students or telephone interviews. Whilst the responses were in the main from academics supportive of sustainability and global issues, a number had consulted colleagues in order to gain a broader overview.
In response to whether any of the courses academics provide for engineering students aim to address their contribution to an appreciation of wider world issues and the contribution engineers can play to securing positive change at a global level? (By ‘support for positive world change’ we mean students understanding of issues like climate change, or poverty reduction.), a wide range of approaches were given in reply. Whilst there was a comment from most that they did attempt to address these questions, the emphasis varied from introductory sessions in first year to fourth year optional modules with connections made to ethical and social responsibilities being a key peg for these issues.
“We have quite a lot of evidence to suggest that this is emerging more and more in post-graduate level rather than under-graduate…in my university since 6 years (2001) the 4th year MEng and separate MPhil course have a space to offer this. Our campaign is not to make it as an additional space in the curriculum, but to make SD the context of teaching. So it is the Context in which engineering has to be integrated. Eg. ‘electricity generation’ tends to be seen as of purely technical interest, but it has a global context. 

What we find in surveys is that a lot of things are happening but it is not called SD. Part of our challenge is to include it in: Design projects, Sustainable Design, etc. Number of courses in the 4th year are optional and in MPhil our view is that we need both the optional but also SD as context of teaching/integrate it directly into the engineering context.”

But if there was a common response it was that unless the Visiting Professorship scheme on sustainable development led by Royal Academy for Engineering existed within their institution, there was an over reliance on an individual champion (see Dobson 2007). 

A number of academics raised the question of the problem of language with sustainability being a concept difficult to grapple with. “Engineers usually like to deal with facts.”
Academic responses in many areas mirrored those of students in terms of whilst they perceived that their students were concerned about these issues, there was a commonly held view about the industry being ‘more talk than action?’ A comment made to re-inforce this was “a lot of employers use work overseas to get students excited and wrap them in. I know students who were told that they will be given a chance to travel but in reality they can’t”. 

Student motivation was often linked to contact and involvement with Engineers Without Borders (EWB). “Students who are very interested such as EWB members are very enthusiastic, but they are the ones who are naturally self-motivated. Not the case with all students.” (See diagram and chart 5 below on academic perceptions of the value of sustainability by students, industry and academics themselves.)
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Diagram 5: Academic’s response to “What is your perception of how global/sustainable issues are appreciated and valued by the following? (Rate on a scale of 1-10, 1 not at all concerned and 10 extremely concerned)?”

	Rate
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	Academic Staff
	
	25%
	
	
	50%
	25%
	
	
	

	Engineering Students
	
	
	25%
	
	25%
	50%
	
	

	Engineering Industry
	
	
	25%
	25%
	
	50%
	
	


Table for Diagram 5: Percentage responses.
On course content, a number of academics commented that to undertake sustainable development seriously would require a different style and approach including use of role plays and critical teaching. Linking with engineering departments elsewhere in the world was mentioned as a stimulus to promoting broader world view.

No academic gave any concrete evidence as to whether students who had worked on a sustainability project had resulted in better career opportunities. One senior academic working for more than 30 years in Civil Engineering and Environmental Engineering commented that, “It is catching up and is important in terms of climate etc. In general what we find is that it is the best clients who we have that are genuinely interested in climate change and therefore sustainable issues”.
With regard to inter-cultural understanding, travel was noted as being perceived as key, several academics commented that a number of students were a ‘bit naïve’ in thinking that overseas experience results in increased cross-cultural understanding. Similar observations were made about whether attempts were being made to ‘develop globally competent engineers. “Doing the course does not necessarily give the student the required maturity or sometimes skills to work abroad, such as countries like India. Employers need more maturity around that.” 

The above different answers reflect the complexity of the debate within academics. For engineering graduates there seems to be no one clear path. It depends on the nature of the institution, and in the academic sector it is mostly an individual or a few colleagues who are more interested in engaging with sustainability issues and perspectives.

5.
Employers Views

The research team interviewed representatives from a number of companies, consultancy, regulatory and professional bodies engaged with engineering. The purpose of the interviews was to assess the importance they gave to competencies and interest in global and sustainability issues within the engineering profession. 

Most respondents stated that environmental knowledge and skills were becoming increasingly important. However there were considerable variances about understanding of broader sustainability competencies. One major oil and gas company stated that environmental knowledge was valuable but not essential.
With regard to being ‘globally minded’, a number of bodies referred to the need for graduates to have experience of international travel. One comment was “Salary, agency rate, work permit- these are essentials for working in a global market.”  A major oil and gas company also referred to the fact they were aiming to have a global workforce with now employees from Anglo-Saxon backgrounds being 20% compared to 80% a decade ago.

The Europe HR/Business Director of a well-known Japanese automobile manufacturer answered the following when asked about the technical competence they were looking for in employing engineers: “First and foremost people who come across as being brilliant and intelligent, who can aspire to a one level degree, technical knowledge through their degree, fit into our culture, have an objective focus and ability to identify and resolve problems quickly, project management skills, working with engineers in other sections/suppliers/and the company globally. Therefore inter-personal skills.” Since this company has partners in several countries, including developing countries like India and China, the need for engineers to have inter-personal skills was regarded as being very important: “That is key for us because the perception that some people may have is that engineering is not very global. However, sensitivity to different perspectives, nationalities and cultures, languages, locations, time zones and different styles of working in different countries is crucial and UK graduates are sometimes lacking in this. Because we are a Japanese company, this becomes very important for us.” 

On the same issue, a Corporate Senior Executive of the same company (who had joined the company as a graduate from a UK engineering university/department) agreed to the above view. However, both also commented on “the openness to work across cultures” of UK graduates they recruit, and they look for this aspect in the graduates they employ in the job interviews, along with ‘technical knowledge’, as well as ‘test their skills in team building, relationship building and social awareness through group exercise’. Having ‘softer skills’ was strongly emphasised by this company as being ‘more important than even technical skills if working in management and business compared to if doing research.’ The corporate executive emphasised the usefulness of the business module he did in his final year of engineering degree in UK, which was on global companies and had assisted him to get his present job. He also commented, “The degree courses we need to recruit from need to be technical. Very few businesses are able to survive if they don’t have an understanding of how business works in a global world. Business ethics, corporate responsibility and sustainability issues like recycling are fundamental to our future and also for sales and profitability: technical ability, but also knowledge of sustainability needs for future world environment.”
An important issue to emerge from the dialogue with representatives from companies were the distinctions several made between global and sustainability issues. Some of the comments received were: “Sustainability can be tied with profitability whereas relief of poverty is a social morale that engineers should aspire to have. Also, whether or not sustainability is a consideration depends on whether the work is related to construction or manufacturing. In construction the engineer decides for the client and can therefore push for sustainable options. Whereas in manufacturing it is not clear-cut. An engineer is part of a team in a project and the project manager may be competent or not”. In the Oil and Gas Company (cited above), global was seen as a necessity, but sustainability was more technical. 

Corporate Social Responsibility was seen as a peg on which to address global and sustainability issues including in the case of one company interviewed links to human rights. Linked to these issues was the need for managers to have skills to oversee an increasingly complex and multi-cultural workforce.
There were a range of responses however to the importance of international development skills. Several said they were engaged in fewer projects in developing countries than a decade ago. This was in part due to changes in relations with local companies but also because of corruption issues. 

A key area raised with all of the business contacts was that whilst there was a lot of rhetoric around global and sustainability issues, it was difficult to secure evidence to demonstrate this support was reflected at all levels within the company. Several referred to policies they had produced
, few mentioned any ongoing staff development programme on sustainability issues and where they were held they were primarily linked to legislation. No company stated that they specifically refer to understanding of sustainable development within the person specification of the graduates they were seeking to employ. 

What however was clear from all respondents was that global and sustainability issues were becoming more important and that graduates need not only to be aware of the debates but recognise the need to see themselves as ‘well-rounded human beings’.
6. Issues and Themes to Emerge

The evidence gathered from students, academics, professional and regulatory bodies and the business community whilst reinforcing much of the existing literature does however suggests the following:

· Global and sustainability are recognised as increasingly important by all sectors interviewed.
· More and more engineering students are becoming passionate about these areas but the opportunities to learn and engage with them during their degree courses are limited.
· From an initial enthusiasm and interest in these issues, student engagement lessens during the period of studying as an undergraduate.
· The recognition of the value of including sustainable development within professional frameworks was supported by academics but it appears that these areas are still seen in most institutions as an optional extra. There also appears to be an issue regarding expertise and confidence in teaching on sustainable development. The Visiting Professorship scheme was welcomed but what appears afterwards? Staff development is therefore key.
· All employer bodies interviewed welcomed and supported more dialogue on sustainable development and for raising its profile within the profession. They would welcome being able to have a stronger pool of graduates that included sustainability and global issues from which to appoint.
Above all the research identified the following:

· students were sceptical about the extent to which businesses took global and sustainability issues seriously.

· universities appear reluctant to change and adapt courses to include more recognition of sustainability issues, unless where there was a strong element of inter-disciplinary courses.
· companies need to do more to promote their commitment to sustainability issues and put a stronger emphasis on this area within their recruitment policies.
7. Conclusion

Throughout all of the research undertaken for this study, a constant theme emerged of the urgency for the engineering profession in general to be more up front in the role it can play in relationship to sustainable development and combating global poverty. This has been reinforced by other observations on climate change that states: If you want to do help provide solutions- become an engineer!

This suggests that there is a need in engaging with the above issues for both recruiting undergraduates by universities and graduates by companies, so that more could be made of the engineer’s contribution to positive world change. Whilst bodies like Engineers Against Poverty were known, the extent and nature of their contribution was less well understood. As DFID stated nearly a decade ago, we need to move from the sense of compassion and charity about poverty to one of recognition of living in an interdependent world. Perhaps this study has shown that what is needed next is for all of the key stakeholders to invest in the professional development of the sector to demonstrate how being a ‘global and sustainable engineer’ is key to good business practice and positive world change and that the two are now inextricably linked.

Endnotes
� Loxton et.al 2006


� Such as, Forum for the Future and Royal Academy of Engineering (2007), Forum for the Future (2007), and RAENG (2005; 2007).


� http://www.ifc.org/ifcext/enviro.nsf/Content/OurServices


� See http://www.sustainable-development.gov.uk Last accessed 12th July 2007


� Such as, Cambridge University, Nottingham, University of Glamorgan, Heriot Watt University, Imperial College London, Sussex University, University of Nottingham, and other UK Engineering Departments, courses and programmes: CDIO Initiative, Bournemouth University, University of Liverpool, Warwick University, University of Oxford, Newcastle, Cranfield University, London South Bank University, and University of Birmingham, and Loughborough University.


� ‘Sustainability in the Recruitment and Development of Young Engineers’, an internet-based survey of companies employing engineers, Engineers for the 21st Century Project.


� Such as being done by RADAR.


� See Paris 2004.


� http://www.cihe-uk.com/SEPdev.php Also see accredited programmes by The Institution of Engineering and Technology (http://www.theiet.org/careers/accreditation/academic/) and The Institution of Mechanical Engineers (http://www.imeche.org/mpds/MPDS/getmpdsorganis/companies/companyaccred.htm)


� RAENG 2005; RAENG September 2005.


� http:///www.ice.org/JBM/docs/h_AnnexC-Sustainability.doc Last accessed 12th July 2007 Also see http://www.ice.org.uk/joining/document_details.asp?Docu_id=1327&intPage=1&faculty= and http://www.csr.gov.uk/pdf/reportv5.pdf


� Also see UKSPEC standards http://www.engc.org.uk/UKSPEC/ukspec_standards.aspx; and http://www.engsc.ac.uk/er/sustainable/index.asp; http://www.engsc.ac.uk/er/ethics/index.asp Last accessed 12th July 2007.


� See Pate 2006


� Forum for the Future, unpublished work.


� Unpublished work, Forum for the Future.


� See work being done by DEA: http://www.dea.org.uk/sustainabledevelopment/index.html; Engineers without Borders: http://www.ewb.ca/en/whatwedo/canada/projects/curriculum.html and http://www.ewb-international.org/pdf/MDGYouthPaper.pdf; and Engineering without Frontiers: See http://www.ice.org.uk/downloads/Engineering_without_Frontiers.pdf


� Also see Forum for the Future, Future Leader’s Survey in 2006/7 with UCAS (University and Colleges Admissions Service): http://www.forumforthefuture.org.uk/publications/futureleaders_page510.aspx Last accessed 12th July 2007.


� See Forum for the Future, Future Leader’s Survey in 2006/7 with UCAS (University and Colleges Admissions Service): http://www.forumforthefuture.org.uk/publications/futureleaders_page510.aspx (Last accessed 12th July 2007)


xix Such as the Visiting Professor Scheme by Institution of Civil Engineers (ICE).


xx See http://www.smmt.co.uk/articles/publication.cfm?publicationid=13327 for examples in the motor industry.


xxi Prof. Charles Ainger, MWH, talk on Climate Change 24/5/07 (Newcastle), 8/6/07 (Norwich).
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