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Executive summary

Environmental professionals increasingly need to be knowledgeable about and competent in sustainable development. There is strong support for the inclusion of sustainable development in environmental degree programmes. Environmental degree programmes provide an adequate base on which to build, but graduates need to take further education and training to be better qualified to integrate sustainable development principles into their chosen environmental profession.

1. The primary aim of this research project is to identify curriculum priorities for the initial training of professionals in the field of environmental sciences and related subjects to enable them better to integrate sustainable development principles into their professional work. A survey of 350 members of the IES was undertaken to find out if sustainable development knowledge and skills were required in their professional work, and if so, how well their undergraduate programmes had equipped them for this.

2. Forty-six respondents completed the questionnaires, and 44 of the replies were usable. Respondents had taken a range of undergraduate programmes, 12 in Environmental Science or Studies. Thirty-three respondents had received a further academic qualification.

3. Respondents had received their degrees over the past 40 years. Sustainable development did not start to become mainstream as a concept until after the publication of Our Common Future
 in 1987. However, most respondents who graduated pre-1990 recognised that parts of their programmes were covering what later became known as sustainable development. 

4. Without exception, all respondents agreed that sustainable development should be included in undergraduate programmes, but it should be appropriate and rigorous. 

5. Programmes after 1990 show a marked increase in sustainable development content, as one would expect. Before 1990 environmental and ecological topics and issues were covered well. These remained important after 1990, but there was a rise in the study of social and moral issues. The greatest growth was in the practical aspects of sustainable development such as legislation, company policies and practice, application of technology and achieving relevant standards. 

6. Twelve programmes with environmental science or studies in the title were analysed separately. Environment and ecology figured strongly in these programmes. Pre-1990 there was little coverage of other issues with the exception of social and economic issues that were covered a little. Post 1990 all issues were represented, but not in all programmes. Two provided a substantial coverage of systems thinking and practical aspects. All others had minor coverage only.

7. Using a scale of 0-10 (0 = not at all, 10 = completely) 53% of respondents scored 8 or more when asked if they needed sustainable development knowledge and skills in their current post. This fell to 33% for previous posts. When asked how well their undergraduate programme had prepared them for this aspect of their work, only 3 respondents in their current posts gave a score of 8 or above. Eight respondents gave a score of zero. For their previous posts, out of 19 responses, no respondents gave a score of 8 or more and 4 scored zero.

8. When asked to consider what were the sustainable development knowledge and competencies/skills required in their current post, responses fell into three broad categories: knowledge related, skills related and attitude related.

9. The knowledge related responses fell into two areas, general knowledge relating to sustainable development and knowledge specific to a particular profession. The most commonly cited general aspects were: knowing about sustainable development and sustainable development issues in particular looking at issues holistically, being familiar with government policies and legislation, understanding the importance of natural systems and the impact of human activity on them and being aware of the costs and benefits of implementing sustainable development. 

10. The skills cited also fell into two categories, those needed in a particular profession and more general skills that all environmental professionals need. Many recognised that effective sustainable development actions develop out of inclusive processes that require environmental professionals to have good social and communications skills that enable them to work with a range of stakeholders. Another important skill cited was the ability to think holistically and work across disciplinary boundaries. Underlying many of the statements was the need for environmental professionals to understand the sustainable development context of their work and adapt or use their existing professional skills appropriately. 
11. Although not specifically requested, many respondents listed values and attitudes, recognising that sustainable development is a moral as well as a technical issue. Respondents mentioned remaining objective, being fair to all and managing resources now to sustain future generations.

12. Thirty-three of the respondents had taken a further degree in an environmentally related subject. When asked if aspects of sustainable development were included in their studies, 16 replied YES and 7 NO. Nine stated the content had been useful in their professional work. Graduate and postgraduate programmes both helped develop an understanding of sustainable development, but postgraduate programmes were most useful in providing the competencies/skills needed in their professional work. Environmental programmes at ‘A’ level and undergraduate level were considered to be a good base on which to develop an understanding of sustainable development. 

Priorities

13. Environmental science programmes focus on the science of the environment. University literature describing programmes emphasises the contribution made by environmental scientists to understanding and resolving issues such as climate change, pollution and use of natural resources.

14. These are also sustainable development issues, and finding sustainable solutions will require people to have an understanding of associated economic, social, cultural and political factors. These factors do not seem to be covered comprehensively or coherently in most environmental science undergraduate programmes. 

15. Finding solutions will require professionals to work in an interdisciplinary way and with a variety of stakeholders. New working practices will require additional sets of skills.

16. If those who graduate in environmental science and related subjects wish to be recognised as leaders in finding sustainable solutions to environmental problems, programmes will need to include new areas of knowledge and skills. How this can be done in an academically rigorous way without diminishing the standard of the environmental qualification will have to be addressed.

17. Even acting as an information provider, advisor or decision maker in a multi-disciplinary team will require environmental scientists to have an understanding of different perspectives and the ability to work as members of a team.

18. Hopefully this research can help programme designers when reviewing undergraduate curricula in environmental and related sciences. 
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[NB For some questions, respondents were asked to use a sliding scale of response from 0 to 10. In the report, 0 = not at all and 10 = completely.]

Purpose of the research

19. The primary aim of this research project is to identify curriculum priorities for the initial training of professionals in the field of environmental sciences to enable them better to integrate sustainable development principles into their professional work. 

20. It is intended that this information will be used to influence the curriculum of undergraduate programmes in environmental science and related subjects. 

21. A secondary aim will be to compare the relative importance of graduate and post-graduate programmes at building capacity to integrate sustainable development principles into professional practice.

Research method and rationale

22. This research project surveyed graduates working in the field of environmental sciences using their professional experiences to identify knowledge, skills needed by environmental professionals to apply sustainable development principles in their professional practice. 

23. Three hundred and fifty of the approximately 1000 members IES were sent a questionnaire by email. (This was all members who have provided email addresses). Prior to this members of the Council of IES and the Programme Management Group of PP4SD tested the questionnaire
 and amendments were made. A return of 40 questionnaires was considered an acceptable sample. 

24. The questionnaire required respondents to assess the value of their undergraduate programmes to the application of sustainable development principles in their current and previous employment posts. Respondents were asked to name their undergraduate programme and the date of their graduation. This enable the researcher to compare the contribution of different subject areas to developing a capacity to integrate sustainable development principles into practice and to find out if there was a difference between recent and older programmes.

25. To assess how much sustainable development figured in their undergraduate programme, the questionnaire provided a list of broad headings that illustrated concepts commonly found in sustainable development literature. Respondents were asked to identify if there was a minor or substantial input. 

About the research

26. It was decided not to be too prescriptive about the interpretation of the phrase ‘sustainable development’. Although there are numerous definitions, we believe there is sufficient consensus about key concepts for there to be a shared understanding of what sustainable development is all about, especially amongst this target group. We consider the research was best served by allowing respondents to use their own interpretation, albeit guided by the provision of some key concepts. 

27. The ways of practising sustainable development are many and some are controversial – for example there are both proponents and antagonists of expanding nuclear power in the UK, both claiming there viewpoint to be in the best interest of creating a more sustainable society. The research does not set out to identify or debate individual issues.

Responses

28. Forty-six questionnaires were returned, one of them was blank and another could not be accessed. The return rate was 12%.

Degree programmes

29. The research did not specify what degrees counted as environmental. All members of IES have to have graduated in a subject that is considered by Council as appropriate for belonging to an environmental profession. Undergraduate programmes cited were as follows:

	Programme with following terms in the title
	Number

	Environmental Science/Studies 
	12

	Other sciences
	

	Geology
	4

	Engineering
	3

	Biology/Biological Science
	2

	Maths
	2

	Geoscience/Geophysical Science
	2

	Environmental Monitoring
	2

	Chemistry
	2

	Environmental Resource Management
	1

	Environmental Health
	1

	Combined Sciences
	1

	Applied science (Chemical engineering)
	1

	Construction Management
	1

	Agricultural Chemistry
	1

	Other subjects
	

	Geography
	6

	Development Studies
	1

	Mineral Estate Management
	1

	Total
	44


Research questions and findings

Qualification and desired work

30. In response to the question, “Did you want a career that used your first degree directly?” 43 respondents stated ‘YES’. This was to be expected. All the respondents were members of IES. They cannot become members unless they have an appropriate qualification and experience in an environmentally related job. The research would therefore not pick up those who have received an environmental science or related degree and did not want to use it in their chosen career. 

The importance of including sustainable development in undergraduate programmes

31. Without exception respondents considered that sustainable development should be included in undergraduate programmes. Some respondents added additional comments, for example:

	BSc Environmental Science
	“It defeats the purpose if not included”.

	BSc Environmental Science
	“Only question is the extent to which ecological principles (are) used to underpin SD theory in practice”.

	BSc Environmental Science
	“due to inter-relationships”.

	Environmental Science
	“as optional module(s)”

	Environmental Monitoring and Management
	helps students understand principles behind legislation and development of other environmental principles

	Environmental Chemical Engineering
	“all aspects of environmental management are related to sustainable development”.

	Mathematics
	“but appropriately and with rigour”.

	Combined sciences (Geology and Environmental Pollution)
	“particularly as much of what is needed is influenced by policy and planning”.


32. The universal ‘YES’ from so many different subject areas suggests there is a high level of support from environmental professionals for the inclusion of sustainable development in undergraduate programmes. 

33. Further questions explored the relationship between sustainable content in the degree programmes with competencies/skills required by graduates in their employment.

Sustainable development content 

34. Respondents were asked to specify if the following topics were included in their programmes and if so whether in a minor or substantial manner.

· Environmental and ecological aspects

· Economic aspects

· Social/cultural aspects

· Systems thinking (inter-relationships)

· Future responsibilities

· Equity 

· Practical aspects, eg legislation, company policies and practice, application of technology, standards

· Other aspects (please list below)

35. Other aspects mentioned by respondents were very specific topics. Most would fit into the environment and ecological aspects. Respondents mentioned: 

· Land contamination and pollution, 

· Resource management 

· Diffusion and dispersion 

· Environmental impact assessment 

· Management of flood risk 

· Geographic Planning theory

· Environmental Psychology

· Field work

· Energy, soil science, geology, environmental chemistry, atmospheric chemistry

36. The range of graduation dates ran from the 1970s to 2004. This range was too large to provide a useful analysis of the extent of sustainable development in current undergraduate programmes, so the responses from those who graduated up to and including 1990 were analysed separately from those graduating after 1990.

Date graduated and programme content

37. Forty-two respondents stated when they graduated
. The distribution was as follows:

	2001-
	4

	1991-2000
	13

	1981-1990
	18

	1971-1980
	6

	1961-1970
	1

	Total
	42


38. The majority graduated before 1991 when sustainable development did not have the high profile it has today. For the sake of this research, the Brundtland Report “Our Common Future” published in 1987 has been taken as the beginning of sustainable development topics and issues becoming important in the UK. It takes time for academic programmes to change so 1991 was chosen as the dividing date for the comparison of programmes. 

39. Many respondents pointed out that when they were studying, sustainable development as a phrase had not been coined. However, they recognised that some of the topics they studied were relevant to sustainable development and included answers accordingly. Eight respondents did not complete this part of the questionnaire.

40. Since 1990 programmes have shown an overall increase in coverage of sustainable development topics. Environment and Ecology are the most frequently cited topics, both before and after 1990. Economic topics have actually shown a small decline since 1990, though this is not significant on this size of sample. Although social and cultural topics have increased, it is still only minor coverage. The number of programmes covering systems thinking has remained static, but the number citing it as substantial rather than minor has increased since 1990. Moral issues such as thinking of future generations and equity also figure more frequently since 1990. The biggest percentage increase is in practical applications with the biggest growth in practical aspects being covered substantially.

Sustainable development in Environmental Science programmes

41. There were a total of 12 programmes with the words environmental and science in the title. Of these, 7 were 1990 and before, and 5 were post 1990. Two of the pre-1990 respondents gave a nil response in this section.

42. When these are analysed in the same way all the categories are seen to be covered but not necessarily in all programmes and that there has been a change of emphasis. Environment and Ecology and Socio-cultural factors are found in all programmes and it has become more substantial since 1990. Social issues are considered but only in a minor way as are thinking about the future and equity. Only two of the courses post 1990 included systems thinking in a substantial way. Since 1990 practical aspects have become a more important aspect of programmes. 

Graduate v postgraduate programmes

43. Thirty-three of the respondents had taken a further degree. All were in an environmentally related subject. When asked if aspects of sustainable development were included in their studies, 16 replied ‘YES’ and 7 ‘NO’. A couple commented that their graduate studies gave a general coverage of sustainable development while their postgraduate studies limited the content to their specific area of study: the  “Undergraduate programme was broad and balanced; while post-graduate programme was focused and specialised”. In that sense the programme was less holistic but it did help them include appropriate aspects of sustainable development in their professional practice..

44. To the further question, “On a scale of 0-10 how relevant has the sustainable development content (of your postgraduate programme) been to your professional work?” 9 scored the content at greater than 6 and 5 scored it at 10. Two or three commented that work experience had been the most effective teacher. 

45. In response to the question “Do you think your graduate or postgraduate qualification was most useful in providing you with an understanding of sustainable development?”  9 stated it was their graduate programme and 11 their postgraduate programme.

46. To the next question “Do you think your graduate or post-graduate qualification was most useful in providing you with sustainable development skills/competencies?”  6 stated it was their graduate programme and 12 their postgraduate programme. 

47. Other comments revealed that undergraduate studies provided a general understanding on which respondents could build either at postgraduate level or at work. Environmental programmes were also considered to be a good base on which to develop an understanding of sustainable development.  One respondent wrote, “ (the degree) provided associated environmental issues which allowed the development of understanding of sustainable development issues”. Another wrote, “My background was pure Environmental Science before sustainable development was a mainstream objective. However, the course was structured so that a wide environmental background was delivered to allow the individual to move on to more specific environmental careers”. 

48. One respondent claimed “A levels were of more use” than either. Another mentioned that undergraduates were increasingly starting their programmes with a good grounding in sustainable development gained from their school education. 

Posts and competencies 

49. Respondents were asked two sets of questions relating to sustainable development competencies required in their current post and if applicable, their previous post. There were 43 responses for current posts and 33 for previous posts.

50. The first question was “On a scale of 0-10 how important is competence in sustainable development to your current/previous post?”. 

Need for sustainable development competencies

51. In their current posts, 23 respondents out of 43 (53%) scored the need for sustainable development competencies as 8 or more. The posts in which respondents scored 8 or more were as follows:

· Assistant Dean running science faculty

· Reader University of Wales Natural Resources Management, teaching

· Senior Lecturer

· Research Fellow

· Head of urban design working within planning authority

· Senior Environmental Planner doing EAI, SCA Town and Country Planning

· Principal in Charge for IPPC and Environmental Audit

· Senior Project Manager

· Senior Project Engineer Responsible for preparing EISs and environmental reports, contaminated land assessments

· Assistant Engineer & project manager; FRAs, EIAs, drainage, modelling

· EIA Project manager

· Regional Manager – Environmental Assessment: Project Manager and technical author of EIA studies; business development and staff management

· Project co-ordinator managing daily communications and co-ordinating work tasks for a large multi-disciplinary project, plus doing own technical work

· Waste Strategy co-ordinator Forth Valley

· Managing Director – soil and groundwater remediation business

· Environmental Policy Officer: LA21 Plan; SD policy; Training and awareness; Partnership development; Campaigning and media events; Corporate SD policy, liveability agendas;  International advisor on community based SD

· Senior Policy Officer (Sustainability)

· Principal - JHM Environmental Consultancy Providing farm business advisory service under the DEFRA funded FBAS scheme.  Renewable energy - offshore wind farms.  

· Consultant in sustainability and education

· Principal Consultant, Project Management, environmental impact assessments plus support and advice

· Environmental Manager providing environmental advice to 20 concession companies (Private Finance Initiative)

52. In their previous posts, only 11 out 33 respondents (33%) scored the need for sustainable development as 8 or more. As these posts were normally occupied longer ago, this is to be expected. Posts scoring 8 or more included

· Director of research

· Senior Environmental Research Officer, Groundwork 

· Urban designer

· VSO Nigeria facilitation of community forest management and staff development

· Assistant Engineer River & Drainage modelling

· Professor of Environmental Modelling

· Environmental review and management for businesses

· Senior consultant, project management

· LA21 and sustainable development  policy

· Waste Regulator 

· 2 Environmental Planners

· Head of Education, Earth Centre

· Awareness campaigns officer

53. There were some posts where it was expected that sustainable development would be more important than described by respondents. These included: land remediation (score 3, 5), air quality review (6), Environmental Manager for major construction projects (7), Environmental Services Officer (1), Environment Protection Officer (6), Environmental Assessment, environmental projects and promotions (3), Environmental consultant (3).

Competencies obtained through undergraduate programme

54. When asked the questions, “ On a scale of 0-10, how well did your under-graduate degree programme equip you to deal with the sustainable development aspects of your current/previous post?”  only 3 respondents in their current posts gave a score of 8 or above. Eight respondents gave a score of zero – their degree programme had not contributed anything to the sustainable development skills they needed for their professional work.

55. In the previous posts, there were only 19 responses. No respondents gave a score of 8 or more and 4 scored zero.

Knowledge and competencies required

56. Respondents were asked, “List what you consider are the sustainable development knowledge and competencies/skills needed for your current/previous post” Responses fell into three broad categories
:

· Knowledge related

· Skills related

· Attitude related

Knowledge related

57. The knowledge competencies listed by respondents were often very closely tied to their professional work, such as knowledge of waste minimisation and recycling, and knowledge of flood hydrology and management of flood risk. Others were less specific but still orientated towards particular professions or areas of work, for example having a good knowledge of environmental management methods. There were also many responses that suggest there is some general background knowledge that is useful in most of the professions. These include:

· Possessing a sound knowledge and understanding of natural systems and their importance.

· Having an understanding of the meaning of sustainable development and a good knowledge of sustainable development issues.

· Being familiar with the UK’s sustainable development policies and mechanisms including appropriate legislation.

· Understanding the impacts of human activities and the means, such as environmental impact assessments, of reducing their damaging impacts.

· Having a broad knowledge of the environmental, ecological, economic, political and socio/cultural components of sustainable development and how actions in one area affect another.

· Having awareness and understanding of a ‘systems thinking’ approach and its benefits to planning and implementing projects to make them more sustainable.

· Being aware of the costs and benefits of implementing sustainable development in their professional area.

58. In the responses, social and economic factors were less evident than environmental ones.

Skills related 

59. Many of the skills cited by respondents were appropriate for particular professions or areas of interest, for example, how to do an environmental impact assessment. 

60. Other more generalised skills were cited too. Many recognised that effective sustainable development actions develop out of inclusive processes that require good social and communications skills to enable them to work with a range of stakeholders. Other important skills cited were the ability to think holistically and to work across disciplinary boundaries. 

61. Underlying many of the statements seemed to be a suggestion that professionals should be able to understand the sustainable development context of their work and adapt or use their professional skills appropriately, for example one response was, “Acquire skills needed to achieve sustainable development on the ground” and another “Be able to develop sustainable processes and solutions to problems”. Such general statements do not identify what the skills or processes are that are needed.

62. Specific task related skills included:

· Be able to understand and assess risk and then apply appropriate measures to reduce unwanted risks.

· Be able to carry out social impact assessments.

· Be able to use environmental management systems and auditing techniques of sustainable objectives and targets.

· Be able to facilitate local decision making by different sectors of the indigenous society. 

· Have the social skills, including the ability to communicate with all levels of stakeholders.

· Be able to use assessment and evaluation techniques, including quantitative assessment methods.

· Be able to deliver training for sustainable development.

63. As well as specific skills, a number of general skills were also cited as being critical for the implementation of sustainable development. Some of the general statements about skills are listed below:

· Possess the ability to integrate sustainable approaches in project management and ensure long term results that have a minimal (damaging) impact on the planet and local communities.

· Be able to implement sustainable processes into business.

· Be able to think holistically and systemically; to work across disciplines; to reflect on practice.

· Be able to consider past, current and future effects, and their significance.

· Be able to co-ordinate, communicate and multi-task. 

64. Many environmental professionals have learned skills that can be applied to support sustainable development. One respondent suggested, “Perhaps you should be asking is why some graduates don’t use their skills?”
Values and attitude related 

65. Sustainable development is not only a technical issue, it is a moral one as well. For example it considers issues in relation to equity, future generations and participation. Some respondents included replies that fitted into this category.

66. Some of the statements made by respondents to this question relate to personal characteristics that are conducive to thinking and working effectively towards sustainability. They include:

· Translate environmental objectives into open and fair regulation that does not hinder social and economic development.

· Remain objective.

· Be realistic as to what can be achieved in the prevailing economic climate

· Look to support sustainable products

· Appreciate the need to implement environmental legislation.

· Manage resources now to sustain future generations.

· Appreciate the holistic sustainability of various ground remediation methodologies.
67. One respondent pointed out that values and attitudes were as important if not more important than the academic qualifications. “Don’t get too hung up on the academic qualifications – three of the most dedicated sustainable development practitioners I know have degrees in textile design, archaeology and media and TV studies. …. It is a matter of 30% training, 30% upbringing/experience and personal history, 30% inspiration and 10% luck/determination and character!”
 The work environment

68. Several respondents provided additional comments that related to the difficulty of implementing sustainable development practices in the work place. Obstacles included: concept not understood by others, fear of additional costs, obstructive management, lack of commitment to the idea by management,  and lack of systems to assist the implementation of sustainable development. They suggested that newly qualified graduates may have sufficient knowledge and skills in sustainable development to integrate sustainable development principles into their professional work but that senior management fail to provide opportunities for them to do so. 

69. These assertions were well articulated by one respondent, “ It is perhaps that many up-and-coming environmental scientists already do appreciate the benefits of sustainable development, and therefore current emphasis may be better placed on training the existing (and future) non environmental-scientific senior managers, accountants, financiers and shareholders, etc, to more willingly embrace the principles of sustainable development”.

Conclusions

70. There is strong support for the inclusion of sustainable development in undergraduate environmental programmes. 

71. There is a huge gap between what undergraduate degrees in environmental subjects provide in relation to sustainable development and the sustainable development knowledge and skills required by environmental professionals. However, there was recognition that undergraduate programmes provided a basis on which to build sustainable development knowledge and skills appropriate to their professional work at a later date. About 70% of respondents had gone on to take a postgraduate qualification.

72. Undergraduate programmes are becoming more responsive to the sustainable development agenda but do not yet provide a coherent or comprehensive understanding of sustainable development. The emphasis is on environmental and ecological aspects and other important aspects are considered in a minor way or not at all. The research has identified some areas of knowledge, skills and processes that can provide students with a broad but rigorous understanding of sustainable development. 

73. Postgraduate qualifications offer greater depth of study in a particular environmental profession. They are generally less supportive of a holistic, interdisciplinary approach to sustainable development topics and issues.

74. The situation in many businesses and industries is not conducive to environmental professionals integrating sustainable development principles into their professional work. Ignorance and perceived economic priorities provide obstacles at middle and senior management levels.

75. It is not possible to identify a definitive list of new sustainable development skills that can be adopted by all undergraduate environmental programmes. There are new sustainable development skills but they are usually appropriate to a particular profession such as construction, land management or planning. The research has identified some generic skills that can help professionals integrate sustainable development principles into their work.

Some reflections on curriculum priorities

76. (The following statements are the personal reflections of the researcher but arise out of the findings of the research. They are offered to assist a discussion of the report).

77. Environmental undergraduate programmes focus on the science of the environment and the importance of using this science in addressing global problems such as climate change, pollution and natural disasters. Some typical statements about programmes taken from university websites are: 

· “Our holistic approach to teaching and research, integrating physical, chemical, biological, social and geotechnical sciences into the study of natural and human environments, is truly a modern philosophy for the new millennium”.

· “Some of the greatest challenges facing mankind this century will come from the environmental sector,…. You certainly don't have to be a graduate of Environmental Sciences to see that global warming, soil erosion, conservation, water resources, pollution, earthquake prediction, sea-level change and acid rain are all issues of current international importance. But if you are interested in finding solutions to these, and other environmental concerns, then we have a degree programme tailored to help you achieve your goals”.

78. Such programmes are not claiming to address sustainable development issues explicitly yet assert they are critical to finding solutions to issues such as climate change, pollution and habitat loss that are part of a sustainable development agenda. Advocates of sustainable development hold that such problems can only be resolved if economic, social, cultural and political factors are considered as well. For example, the UK government
 states, “For a policy to be sustainable, it must respect all five principles. We want to live within environmental limits and achieve a just society, and we will do so by means of sustainable economy, good governance, and sound science”.

79. Those providing environmental sciences and related courses need to be explicit about how far their purpose and learning outcomes intend to prepare students for tackling sustainable development issues. Those that intend to extend their programme into a more coherent and comprehensive programme for sustainable development will need to:

· Build on sustainable development learning received at school

· Provide a holistic and academically rigorous understanding of sustainable development

· Demonstrate the relevance of sustainable development to their area of study and future employment opportunities

· Learn and practice skills that enable them to make professional use of that understanding

80. Programmes that wish to extend their sustainable development credentials will need to give greater emphasis to the economic, social, cultural and political factors that provide greater understanding of the issues. They will also need to consider if students need to be taught different skills or be taught how to use existing skills within the context of their understanding of sustainable development? 

81. When considering change to existing programmes programme developers will need to consider if the material should be additional to, instead of or integrated with existing course material?

82. An alternative approach that is controversial is to develop a sustainable development module that is studied by all environmental science students no matter what specialism they choose.

83. Most science programmes have some content on moral issues and this part of the course may need to be expanded to cover some of the moral issues that are part of the sustainable development agenda.

Appendices

Appendix 1:About the partners

PP4SD

PP4SD is a project dedicated to promoting sustainable practice among professionals, through developing and disseminating continuing professional development material and events that encourage 
cross-professional dialogue. PP4SD is a partnership project directed by the The Environment Agency, The Institution of Environmental Sciences, The Natural Step, The Royal Society for the Protection of Birds and managed by IES.

IES

The Institution of Environmental Sciences is a leading professional body and learned society for environmental sciences. It was established in 1971 and is one of the first such bodies of its kind in the world. The IES is a founding member of the Society for the Environment and works closely with other bodies to promote the environmental sciences.

GEES

The Higher Education Academy is a new UK-wide organisation set up to support quality enhancement in teaching and the student experience in higher education. It is a national network of 24 discipline-based Subject Centres, a Generic Centre and a Technologies Centre. The Academy was formed in 2004. The GEES Subject Centre is based at the University of Plymouth and works in collaboration with the relevant professional bodies and committees of Heads of Departments (Committee of Heads of Environmental Science, Committee of Heads of University Geoscience Departments, Committee of Heads of Geography Departments, The Geological Society and The Royal Geographical Society with The Institute of British Geographers. Interdisciplinary collaboration is a continuing hallmark of The GEES Subject Centres' work and approach.

Appendix 2: The questionnaire

Integrating sustainable development principles into professional practice: Initial training requirements for environmental scientists

Please return the questionnaire by post to IES, 38 Ebury Street, London SW1 0LU or by email toenquiries@ies-uk.org.uk:  before Monday 13 March.


 

Job title ___________________________ 

(optional) Company or organisation + size, or self employed ________________________

	If you wish to remain anonymous, please send your completed questionnaire by post. By entering a personal code in the box on the right, if you wish to withdraw your entry at any time, contact IES and quote your code. All data will then be removed from the survey.
	


When using the scale 0-10, 0 = not at all and 10 = completely. Please add supplementary comments when appropriate.

	84. 
	What was the title of your undergraduate degree programme? 
	

	85. 
	In which year did you graduate?
	

	86. 
	Did you want a career that used your first degree directly? YES/NO
	

	87. 
	If you have a post-graduate degree, please give the title of the degree, eg MRes Global Environmental Change, University of Plymouth and the year you received it.
	

	
	Sustainable development training
	Minor coverage
	Substantial coverage

	88. 
	Please tick the aspects of sustainable development (if any) covered in your undergraduate degree programme

a) Environmental and ecological aspects

b) Economic aspects

c) Social/cultural aspects

d) Systems thinking (inter-relationships)

e) Future responsibilities

f) Equity 

g) Practical aspects, eg legislation, company policies and practice, application of technology, standards

h) Other aspects (please list below)


	a)

b)

c)

d)

e)

f)

g)

h)
	

	89. 
	Do you think it appropriate that aspects of sustainable development should be included in environmental science and related undergraduate programmes?
	

	
	Select your last two main posts (2 years or longer) and for each please answer the following questions.
 Your answers should relate to your under-graduate programme.
	

	
	Current or most recent post
	

	90. 
	Year started (and finished if applicable)
	

	91. 
	Post title and brief description of responsibilities
	

	92. 
	On a scale of 0-10 how important is competence in sustainable development to your current post? If you score 4 or more answer 9b and 9c

9b List what you consider are the sustainable development knowledge and competencies/skills needed for your current post.

9c On a scale of 0-10, how well did your under-graduate degree programme equip you to deal with the sustainable development aspects of your current post?
	

	93. 
	
	

	94. 
	
	

	
	Previous post 
	

	95. 
	Year started (and finished if applicable)
	

	96. 
	Post title and brief description of responsibilities
	

	97. 
	On a scale of 0-10 how important was competence in sustainable development to this post? If you score 4 or more answer 12b and 12c

12b List what you consider to be the sustainable development knowledge and competencies/skills needed for this post.

12c On a scale of 0-10, how well did your under-graduate degree programme equip you to deal with the sustainable development aspects of this post?
	

	98. 
	
	

	99. 
	
	

	
	
	

	100. 
	If you have a post graduate qualification, were aspects of sustainable development included? If yes answer 13a.

13a On a scale of 0-10 how relevant has the sustainable development content been to your professional work?


	

	101. 
	Do you think your graduate or post-graduate qualification was most useful in providing you with an understanding of sustainable development?
	

	102. 
	Do you think your graduate or post-graduate qualification was most useful in providing you with sustainable development skills/competencies?
	


Please add any further comments that you think will help us with the research.

We might wish to follow up some of the questionnaires with a short telephone interview. If you would be willing to participate in this, please provide your telephone number below.

Telephone number

Thank you for your participation. You can find out more about GEES at http://www.gees.ac.uk/ , IES at http://www.ies-uk.org.uk/ and Professional Practice for Sustainable Development at http://www.pp4sd.org.uk where a summary of the research findings will be made available in May 2006.

Appendix 3: Competencies

The contents are in no particular order. Most respondents wrote in note form and their entries have been edited to make them easier to read and comprehend. There has been no intention to alter the meaning. 

Knowledge related

· (Construction) Have economic data to show developers that sustainable development can be afforded and legal information to show them they can go beyond the build regulations

· Awareness of environmental legislation.

· Knowledge of  emerging evaluation techniques

· Emphasis on knowledge of environmental and economic aspects of sustainable development

· Having an understanding of environmental impacts and aspects and the controls for reducing or avoiding damaging impacts. 

· Keeping up-to-date with environmental practices, policies, products;

· Environmental chemistry, biology and  background of water quality

· Recognition of the environmental impacts of our activities, including ground investigation and remediation.

· A focus on environmental management and its practical impact.

· Knowledge of flood hydrology and management of flood risk.

· Knowledge of waste minimisation and recycling

· Knowledge of the links between environmental resources management and poverty; community participation in resource management. 

· Have a broad knowledge of ecology, politics, economics, social change and resource use.

· Have an understanding of the sustainable development framework in UK as expressed through town and country planning and environmental impact assessment system.

· Have a general knowledge of sustainability and sustainable development, particularly sustainable construction methods.

· Knowledge of the meaning of sustainable development. 

· Have an understanding of environmental legislation.

· Have an understanding of the technical, environmental, social/health, and cost factors of sustainable development. 

· Knowledge of environmental, ecological and economic factors in sustainable development.

· Knowledge of systems thinking.

· Awareness of economic factors.

· Knowledge of Legislation, Social and cultural (effect of decisions on members of the public, plus acting as a link between industry and their neighbours), Practical aspects.

· Knowledge of systems thinking and a, detailed knowledge of certain components of Environmental Science. Understanding which aspect of sustainable development to apply and when and the methodologies to use.

· Knowledge of how impacts of current and future legislation are felt within communities and their impact on industry.

· Have a detailed knowledge of sustainable development theory and current principles at local, regional, national and international levels. Have a detailed knowledge and understanding of how these can be applied in local government, performance management and policy development. 

· Need to be aware of general sustainable development issues and how developments impact on the local and regional environment.

· A good knowledge of Environmental Management Systems; environmental legislation; pollution prevention and control; water and waste directives; carbon emission levels; energy crops. 

· Knowledge of interrelationships of environmental matters.

· Knowledge of sustainable agriculture and other land uses

· Awareness and knowledge of the processes needed to manage sustainable development, for example, to be able to evaluate Best Available Techniques under Pollution Prevention Control requires a holistic knowledge of the environmental effects of different plant and processes, etc…  It is important to understand what short and long term goals are necessary for effective environmental protection but with a view to what is practical and affordable for industry.

· Knowledge of sustainable development principles.

· Have a broad knowledge of ecology, politics, economics, social change and resource use.

· Have a knowledge and understanding of aspects of social research, a wide range of scientific and social scientific information, 

· Have a good knowledge of SEA legislation, sustainability assessment / appraisal methodologies, sustainable construction and its operational methods, sustainability training capabilities, environmental management systems.

· Have a good knowledge of all aspects of environmental management, but specifically social inclusion, waste minimisation, energy saving and renewable energy technologies.

· Knowledge of the use of resources, including water, soil, energy and the use of effective and efficient technologies

· A knowledge and understanding of guidelines to evaluate how sustainable a project is.

· Have an understanding of sustainable development issues, methods, policy and innovation.

· Have a knowledge and understanding of: the systems approach; life cycle  thinking; identifying and balancing environmental, social and economic issues;;; maintaining vision; environ modelling; impact assessment; risk management

· Have a good working knowledge of sustainable development, including: background; current applications; judgements; challenges. 
Skills related

· Acquire skills needed to achieve sustainable development on the ground

· Be proficient in evaluation techniques.

· Acting in a manner that will not compromise future generations from meeting their needs.

· Maintenance of species despite anthropogenic influences.

· Understanding of interlinked systems and applying precautionary principle

· Be able to understand and assess risk and then apply appropriate measures to reduce unwanted risks.

· Be able to facilitate local decision making by different sectors of the indigenous society. 

· Possess good technical skills in chosen profession.

· Be able to choose and implement contaminated land remediation techniques.

· Possess the ability to integrate sustainable approaches in project management and ensure long term results that have a minimal (damaging) impact on the planet and local communities.

· Be proficient at multi-tasking, implement a systematic approach.

· Ability to deliver training for sustainable development.

· Ability to use environmental management systems and auditing techniques of sustainable objectives and targets.

· Ability to carry out social impact assessments.

· Possession of social skills, including the ability to communicate with all levels of stakeholders.

· Quantification of assessment methods

· Ability to think holistically and systemically; to work across disciplines; to reflect on practice.

· Be able to implement sustainable processes into business.

· Be able to develop sustainable processes and solutions to problems.

· Ability to involve third parties and local communities in decision making.

· Ability to co-ordinate, communicate and multi-task. 

· Ability to consider past, current and future effects, and their significance

· Ability to turn theory into practice.

· Ability to interpret /develop relationships between the status of the environment and human activity

· Have the following skills: negotiating, farm management, implementation of Single Payment Scheme, productive relationships with people; use of information technologies.

· Ability to advocate sustainable development to sceptical clients

· Ability to manage resources based on balanced decision making.

· Ability to think holistically and systemically, to work across disciplines, to reflect on practice. 

· Be able to implement systems approaches both quantitative and qualitative.

· Be able to evaluate sustainable development issues as part of an environmental impact assessment. 

· Be able to incorporate sustainable development measures and/or opportunities within a project

Attitude related

· Managing resources now to sustain future generations.

· Remaining objective.

· Being realistic as to what can be achieved in the prevailing economic climate

· Appreciating the holistic sustainability of various ground remediation methodologies

· Look to support sustainable products

· Appreciate the need to implement environmental legislation.

· Translate environmental objectives into open and fair regulation that does not hinder social and economic development.

� Our Common Future The World Commission on Environment and Development, Oxford University Press 1987


� A copy of the questionnaire can be found in Appendix  2


� One respondent who did not provide a date was assumed to be post 1990 for the sake of the analysis


� For a full list of responses, see Appendix 00


� http://www.sustainable-development.gov.uk/what/principles.htm


� If you are self-employed then please choose 2 posts or projects in which you have taken part. If you are retired, answer for your last post or project only.





