ICE/ISTRUCTE/ACED MEETING 27 APRIL 2010
Notes of the Discussion Groups 
1. Workshop Aims

This paper describes the background to the ACED workshop on health and safety risk management and sustainability.  The aims of the workshop are to:-

· Establish what is expected of a graduate so that they can demonstrate a knowledge of risk management/health and safety/sustainability and understanding of that knowledge through application

· Establish what evidence should be provided to demonstrate that a graduate has an understanding of the concepts of health and safety/sustainability

2. Health and Safety Risk Management

2.1
JBM Guidelines

The JBM guidelines state that ‘Learning to recognise and manage risk, in its broadest sense, should be an integrated element of all courses. This will involve the student in technical assessment and management (including project and budgetary control), and an understanding of environmental and occupational health and safety risks. An understanding of health and safety issues and the need to design and operate safe systems of work is mandatory for practising engineers; programmes must expose students to the wider social, commercial and legal contexts and engender an appreciation of the value of design and of good practice in the reduction of risk’
2.2 JBM Guidelines on Health and Safety Risk Management 

The JBM guidelines on health and safety risk management state that a graduate of an accredited course should be able to:-

· Attitude

a. Explain the interdisciplinary nature of safety.

b. Define and discuss critically concepts of safety, risk, hazard.

c. Describe how risk is part of everyday life.

d. Explain some of the complexities of individual risk perception.

e. Behave appropriately when on site.

f. Define safety culture and be aware of its influence on a project.

· Competence

a. Carry out a risk assessment and understand the hierarchy of risk control.

b. Design simple engineering systems for safety.

c. Explain the difference between ‘hard’ and ‘soft’ risk sources.

d. Demonstrate that at least one case study has been studied in detail.

e. Explain the importance of learning from failure.

f. Define and discuss critically natural and man-made risk sources.

· Knowledge

a. Describe relevant legal and professional responsibilities for safety.

b. Explain that there are limits to what we know and what that may imply for safety.

c. Describe the basic issues in a number (say five) of famous failures.

d. Discuss critically the balance between risk and benefit.

e. Describe a systematic risk management process, including who owns a risk, as a learning process. 

f. Explain some of the complexities of organizational issues.

2.3 Health and Safety Executive

The health and safety executive prepared the following statement to encourage the embedment of health and safety in undergraduate programmes for professionals entering the construction industry.

Architecture, Building, Engineering and Surveying (covering CIBSE, CIOB, ICE, IStructE, RIBA, RICS) are fundamentally about creativity and innovation, adding to the wealth of the nation and the wider world. They are professions involved with the derivation of solutions to our built environment, often utilising imperfect and incomplete data, and frequently within tight constraints of time, space and finance. Consequently, their activities are concerned with the management of risk, without which they cannot achieve their intended objectives.

Risk concepts have always been a part of undergraduate courses, although these may not in the past have been explicitly identified or assessed. For instance, the role of partial safety factors in structural design, the adequacy of project programmes and product durability, behavioural patterns of facility occupants, climate, and uncertainty of funding sources, are all concerned with risk management and are accepted as part of the academic learning process. This list may be readily extended and moulded to maximise relevance to specific disciplines across the built environment, but the principle of risk comprehension being an essential learning outcome is universally applicable. A review of project failures in any construction discipline will vividly illustrate the consequences of failing to manage risk, in both economic and human terms. Hence a qualitative education in the understanding of the uncertainty that accompanies these aspects of the built environment is essential to an undergraduate’s learning experience. Subsequent industrial training and practical experience will bring competency in these fields. 

The construction industry remains a high risk sector in terms of its impact on those who are affected by the projects we create. Decisions made in design and project offices, and on construction sites, can have a profound impact on those constructing or operating a facility, or on those who happen to be in the vicinity. These decisions however not only impact upon the well being of others (the prime aim of statute law, and an obligation on us all) but also affect the image of the industry, morale, and importantly the business success of the project. It is the case that the principles (principles are to do with education; the details are for industry to impart through training) set out in health and safety legislation espouse sound project management procedures, worthy of any business course, and reflect the intellectual essence of managing risk associated with the people, the process and the products involved in a project. Such principles include:

· The management of human and technical resource to ensure its competency, adequacy, and supervision.

· The advance identification of problems (hazards), and their management within practical limitations. 

· The maintenance of communications between all parties.

These principles also allow individuals to comply with their institution code of conduct, to discharge their common law duty of care, and to minimise opportunity for civil action against themselves or their organisations. They also reflect corporate responsibilities (i.e. Turnbull, Corporate Social Responsibility). In other words, knowledge and understanding of health and safety risk management procedures provides an intellectual tool for managing all risks in an integrated manner. Hence the education of undergraduates in this field is often ideally suited to a cross curricula approach.

This industry has traditionally neglected the social and behavioural side of management – issues such as partnering, collaboration, gender, diversity – which come under the general umbrella of ‘respect for people’. Health and safety risk management is an important vehicle in implementing this.

In conclusion, therefore, it is important that aspiring entrants to the industry are introduced early to these concepts so that their culture and mind set are formed for the future. The management of health and safety risks is an essential exemplar for these purposes.
2.4
Workshop – Health and Safety

Despite the JBM guidelines there is ample evidence in JBM reports to show that much has to be done to ensure that graduates can demonstrate they have an understanding of the concepts of health and safety and the need to mitigate risk.  This lack of understanding has also been identified by industry as cause for concern.  

Therefore the workshop is an opportunity for departments to share best practice, identify the attributes that would show that a graduate has an understanding of health and safety and identify the evidence that could be used to demonstrate to the JBM that the programme is designed to help graduates achieve those attributes.

The HSE have identified the need to create a culture and mindset amongst graduates.  JBM suggest that health and safety should be embedded in the programme in order to help create that culture and mind set.  

Groups were asked to consider four questions (below) and a summary of the comments made by delegates follows: -   

What is meant by a culture of health and safety?

· Clear demonstration that the Department takes it seriously.

· Staff should be able to demonstrate good practice as well as the students.

· Risks assessments are undertaken for laboratory classes, field/site visits and that it is primarily the staff that are initiating this. 

· This area should be introduced to students when they arrive at the Department.

· A series of taught modules does not create a culture.

· Staff need to remember that they have a professional and ethical standard to maintain and they should say no when appropriate. 

What attributes is a graduate expected to have so that they can demonstrate knowledge of health and safety and understanding of that knowledge through application?
· Students are engaged with assessments and aware of relevance in practical assessments. 

· Imagination, ability, ethics/morals.

What evidence should be provided to demonstrate that a graduate has an understanding of the concepts of health and safety?

· Students project/design work includes appreciation of issues, risks, assessments and awareness of CDM regulations etc.

· Risk assessments for project work.

· Students log books.

· Department practice and staff behavior should demonstrate a sensible culture of health and safety throughout all practical activities (labs, site visits etc). 

· Staff training is a crucial element. 

· Health and safety needs to be embedded within students’ practical work and project work to use it as an opportunity to make risk real and to allow students to experience ways to manage it.

· JBM should not seek to impose overly prescriptive ‘outcomes’ for graduates.  Graduates should be able to demonstrate a real and practical application of construction risks through their practical and project work. 

· Site visits are difficult to arrange but are essential as this is a key way for students to become aware of the health and safety issues facing industry. 

· CVPC guidance on health and safety for field visits, the guidance for placements also now requires and health and safety audit.

· CSCS cards held by staff and students as appropriate. 

What are the barriers to developing that culture?

· Danger that health and safety module/teaching displaces more fundamental engineering teaching.

· Culture verses education - the differences need to be understood by academic staff.  

· Academic may not have the necessary background/ skills to enable them to influence the attitudes of the students as they have a lack of site appreciation or general awareness of risk as applied in a University environment. This means that they may not be aware of the issues.

· Are the JBM member Institutions requiring the JBM to be too specific in terms of ‘outcomes’ for health and safety learning, should they be more concerned with the need for students to demonstrate solutions to real and practical issues.  

· Lack of time in the curriculum, employers should contribute more.

· Should Institutions do more to encourage staff to have appropriate professional qualifications

· Do the JBM/professional Institutions need to provide training for academic staff to ensure that they have a better appreciation of the key issues? 
· ACED members should have agreement on guidelines/best practice indentifying standard health and safety rules in laboratories/site situations.  There is a need to encourage a safety habit and expectation. 

· What does the JBM do when they identify issues in Departments to do with this area?  Can they do more to promote good practice?   It was noted that the JBM will identify these issues in visit reports and does give Departments time to address these issues and will make suggestions on possible improvements and where good practice is identified this is recorded in the Annual Report that is available to download from the JBM website. www.jbm.org.uk. 

· Lack of site visits, students need to see construction in process.

General comments
· Teaching of Risk Assessment/Health and Safety/Sustainability provides an opportunity for Departments to make the teaching of engineering more exciting. 

· Universities should not be expected to deliver ‘oven ready’ graduates and to ensure that this does not happen there must be current industrial involvement in degree programmes. 

· Need for staff development in these areas - can the JBM/professional bodies do more to assist with this?

· Need for exemplars

· Medics can do this so can we, it does not take time it is a matter of values!

· The Institutions through the JBM should not be too prescriptive.

3. Sustainability

3.1
JBM Guidelines

The JBM guidelines state that ‘broadening subjects outside core engineering should form an important element in an accredited programme. The engineering subjects should be taught in the context of design with appropriate account of issues of sustainability and construction, so that each forms a continuous and integrating thread running through the programme. Sustainability issues in their broadest sense are of vital concern in professional engineering. It is important that graduates have an understanding of these and are able to take them into account in the design and construction processes.’ 
3.2 JBM Guidelines on Sustainability

The JBM guidelines on sustainability state that a graduate of an accredited course should be able to:-

· Attitude
· An overarching approach to engineering problems in the context of environmental, economic and social issues, and other dimensions including ethics and environmental justice.
· Skills

· Ability to work with complex/ill-defined problems.

· Team work and communications skills.

· Ability to evaluate the merits and demerits of options/feasibility assessment.

· Knowledge 

· Technical.

· Environmental.

· Social processes.

· Legal.

These guidelines are not as specific as those for health and safety though the guidelines do give examples of topics that could be part of the programme.

3.3
Workshop – Sustainability

Despite the JBM guidelines there is ample evidence in JBM reports to show that much has to be done to ensure that graduates can demonstrate they have an understanding of the concepts of sustainability.  This reflects the fact that the concept is still being developed by industry as they face up to the challenges of climate change, security and scarcity of resources and social aspirations.  

Therefore the workshop is an opportunity for departments to share best practice, identify the attributes that would show that a graduate has an understanding of sustainability and identify the evidence that could be used to demonstrate to the JBM that the programme is designed to help graduates achieve those attributes.

As with health and safety, JBM and industry wish to see the development of a mindset that means that graduates apply principles of sustainability to their work.  

Groups were asked to consider four questions (below) and a summary of the comments made by delegates follows: -   

What is meant by a culture of sustainability?
· Do we mean a culture of sustainability or sustainable construction?

· Teaching embedded in sustainability.  Not embedding sustainability in teaching.

· This broadens the outlook of students and there is a link to ethics.

· Sustainability as defined by Brundtland.

· Considering the triple bottom line (Social, economic and environmental)

· Should be multi-disciplinary.

· Is this limited to construction or more inclusive?

· Individuals, departments, universities have to define and adopt a culture

· Are civil engineers the right people to teach this? They should be.

· We need a culture so that students can become part of it – we can’t ‘deliver’ it.

· Make link between pre-university and university year and so on.  

· Assessment of sustainability is related to engineering theory

· It is not always possible to show students how to be sustainable but we can show them how not to be if we use references to buildings constructed in the 1950’s or 1960’s.

· Staff need to teach their subject with a sustainable angle to it

· Culture is about living i.e. living health and safety, sustainability


What attributes is a graduate expected to have so that they can demonstrate knowledge of sustainability and understanding of that knowledge through application?
· These should be measurable.

· Power of quantitative reasoning, qualitative understanding.

· Pride in sustainability

· Breadth of assessment

· Understand the question/problems underlying the sustainability issue

· Sustainability-informed decision making

· Recognising failures and that sustainability is an ever changing problem 


What evidence should be provided to demonstrate that a graduate has an understanding of the concepts of sustainability?

· Project based evidence of long-term thinking

· Specific tools for assessment of sustainability

· Examples of consideration in appropriate student work

· Evidence of discussion/challenge in group work

· The correct weighting must be adopted for students work to show the importance of sustainability

· Level specific to show progression development of culture.
· Examples of good practice

· Demonstration of a “thread”

· Sustainably informed decision making

· Progressive learning outcomes within the course programme, which is tied to the students’ output (awareness, knowledge, understanding application).

· The sustainability aspects of the final year project and the context in which the project is defined - i.e. do the students question the brief and examine the sources of the problem before they attempt to find a solution – if yes, this demonstrates sustainably informed decision making. 


What are the barriers to developing that culture?

· Staff development

· Engagement with Ethics

· Not all academics are suitable to teach sustainability – industry can give ‘best’ insight

· Time to change programmes (academic bureaucracy)

· Competition for space within curriculum 

· Staff resistance – “I may be able to teach Spanish, but can I teach Spanish culture?”

· Staff need to remember to incorporate sustainability issues in their subject where appropriate

· Culture verses a thread – is culture an appropriate word, which may be difficult to demonstrate.

· Lack of awareness of existing best practice

· Internal academic querying procedure

General comments 

· Need for more industrial involvement (especially with exemplars)

· Failures – global but should also use success from the past.

· Use of waste instead of natural resources

· Students already have a strong awareness of recycling often more than the staff. 

Engineering Ethics 
Introduction 

The Group was asked to consider three questions and a summary of the key points recorded under each item are shown below: -

Why should academics take responsibility for ensuring that graduates develop a culture of health and safety and sustainability?
· Academic staff have a professional duty of care towards the students and the profession.

· If they do not follow the rules for health and safety then this could lead to a loss of life, they must inculcate an appropriate culture from day one.
What are the barriers stopping academics taking that responsibility?
· Lack of experience/awareness of staff, many are not professional engineers or they have not practiced in industry for some years.
What actions can be taken to ensure that all academics engage in developing this culture?
· Training 
· Dissemination of best practice – the need to avoid duplication of other peoples work

General comments 

· There is a need to start with the design process (materials, etc) – not just considerations once the building is up.  They need to also look at the decommissioning of the structure and the reuse of materials, associated costs and such issues should be covered in courses. 

· Students do not realize that from the day they arrive at University that they belong to a profession. 

· Profession and ethics is interlinked but students are not always aware of this and this is covered better by other professions e.g. medicine. 

SUMMARY OF SESSION 

Professor Barry Clarke summarized the session as follows: - 

· ‘Culture’ too much focus on the term rather than what it mans to students

· Academic staff need to recognize what they do rather than focus on the students

· What is the role of industry in this, should they do more to keep Departments up-to-date on issues?

· Is the JBM being too prescriptive, especially in regard to health and safety? 

· Lack of practical experience/awareness by academics, should they be required to demonstrate professional development in these areas?

· Professional engineers are required to do CPD to maintain their knowledge this also applies to academics.

· Should the JBM provide training for academic staff with input from industry on these two key areas?  

· Should the JBM aim to provide case study material? 
· Can ACED and the JBM work together to have agreement on guidelines/best practice?

The JBM has now received feedback from Board members on the evidence they would expect to see on visits to demonstrate that sustainability and health and safety risk management are embedded in undergraduate degree programmes and it is also intending to see feedback from students, graduates and industry.  When this consultation processes has been completed, all the comments will be reviewed to make sure that the course content is at an appropriate level and is covering current issues. 

These areas are challenging and a number of lessons that academics need to learn have been identified.  We have to ensue that students are enthusiastic and have an understanding of the key issues. 

