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Background

Buildings have many environmental impacts, from the mining of the materials from which they are made, through construction, use, refurbishment and demolition and disposal. One of the most important impacts in aggregate is building-related emissions of carbon dioxide, whose rising concentrations in the atmosphere are driving global warming.

Sustainable (or green) buildings are designed, constructed, and operated to minimise not only these environmental impacts, but also operating costs.
 This is partially achieved through the building itself, for example, by measures to achieve energy efficiency, water conservation, and use of appropriate materials and renewable energy. It also includes the location of buildings so that, for example, wind exposure is limited, solar gains are maximised, and public transportation access is straightforward.

UK higher education is currently engaged in a large building programme. If this is based on the principles of sustainable construction (which currently it often isn’t), the sector can achieve:

Reduced operating costs over the building’s lifetime

An enhanced reputation amongst students, staff, communities and other stakeholders for environmental and social responsibility (an increasingly important factor in recruitment, gaining planning permission and other strategic areas)

Some degree of insurance against future energy price increases and environmental regulations.
  

The scale of building-related environmental impacts means that they are now a key target for environmental regulation. For example:

The new Part L regulations are already having a considerable impact on new build and major refurbishment within the sector (although not all universities seem to be aware of some of the detailed requirements)

The EU Energy Performance of Buildings Directive, which must be implemented in the UK by end 2005, will introduce further measures

Larger Higher Education Institutions (HEIs) are now subject to regulations on carbon dioxide emissions and more are likely to be in future.

The scale of future environmental challenges – and the ambition of the Government’s stated goals, e.g. to reduce carbon dioxide emissions to 20% of their 1990 level by 2010, and 50% of their 1990 level by 2050 – means that regulatory pressures are likely to increase. 

HE focus on the topic will also be increased by:

The strong likelihood of substantial increases in energy, waste and water costs over the next decade

The growing interest of stakeholders, especially students, in HE environmental performance.

The HEEPI project, which is funded by HEFCE’s Good Management Practice initiative, has been helping the Sector to respond to these challenges by running workshops and providing information on the topic.
 This paper is drawn from the experience of these workshops, especially one held at the University of Leicester on April 29th 2004 with the aim of identifying opportunities for collective action by HEIs.

Benefits and Costs of More Sustainable Buildings

There has been considerable research on this topic, especially in America.  According to one research study undertaken by the US Green Building Council: 

“Many green buildings cost no more to build—or may even cost less—than conventional alternatives because resource-efficient strategies and integrated design often allow downsizing of more costly mechanical, electrical, and structural systems. For instance, the cost of building Johnson Control’s Brengel Technology Center in Milwaukee was on par with prevailing construction rates, despite numerous high-tech features like personal comfort control systems, multi-media systems, and information tracking systems. S.C. Johnson’s Worldwide Headquarters in Racine, Wisconsin, incorporated elements such as personal environmental systems, a restored natural site, and extensive daylighting at a cost 10-15 percent below the U.S. average for comparable office and laboratory space.”

In the UK, the University of Newcastle believes this to have been true of its new Devonshire Building, which achieved a BREEAM Excellent rating.

Even when capital costs are higher, the additional costs usually have short payback periods.  A study by the financial research company Innovest for the US Environment Protection Agency found that property companies whose office buildings conformed to the EPA’s ENERGY STAR labelling scheme for energy efficiency had operating costs per square metre up to 40% below those of conventional offices.
 The main reasons for this included integrated planning, site orientation, energy-saving technologies, on-site renewable energy systems, light-reflective materials, natural daylight and ventilation, and downsized equipment. The study also found that quoted companies whose new buildings complied with ENERGY STAR gave better returns to investors than others, not only because of lower costs but also because they achieved higher rental income. 

A comprehensive review of experience and the literature by the California Sustainable Building Task Force (which brings together all the state agencies responsible for buildings, including those in HE) has also concluded that:

“minimal increases in upfront costs of about 2% to support green design would, on average, result in life cycle savings of 20% of total construction costs - more than ten times the initial investment”.

Hence, cutting corners on the environmental performance of HE buildings now will result in a long-term (and increasing) cost burden on the Sector.

The California review also noted the solid evidence for other intangible benefits from sustainable construction, including improved employee productivity, reduced absenteeism and health problems, and better operating performance.
 Wal-Mart, for example, has found that sales are much higher in naturally lit spaces than comparable artificially lit ones and now has a policy of all natural lighting in new stores.

Finally, a reputation for best practice in sustainable construction could provide reputational benefits, and increase an institution’s attractiveness to staff and students. Several universities, such as the University of Gloucestershire, have adopted sustainable construction policies for this reason.

The Environmental Performance of Buildings in Higher Education

The recent Value for Money study examined broad trends in energy consumption within higher education.
  The HEEPI project has supplemented this analysis by collecting detailed data on the energy and water consumption of HE buildings, and discussing the findings in practitioner workshops. Some of the implications to be drawn from this and previous research are that:

HE is improving energy efficiency (and, by inference, other aspects of environmental performance) over time

However, there is a wide disparity in performance, both between HEIs as a whole, and between different building types

Some new buildings, particularly laboratories, have higher levels of energy and water consumption than older ones – mainly because of increased demand for cooling and ventilation (this is partly driven by higher regulatory standards, but also seems to be a consequence of over-specification and an absence of energy efficiency measures such as heat recovery)

There are very few buildings within the Sector which can be used as examples of best practice in sustainable construction

Conversely, there is much anecdotal evidence that many recent HE buildings have poor environmental performance, in part because cost-effective opportunities for energy and water efficiency have not been taken (or were included in the initial design but subsequently dropped).

Examples of the latter include laboratories whose ventilation is so over-specified that they are described as ‘wind tunnels’; buildings where areas requiring cooling of air or equipment have been located on their sunny sides; and heat recovery systems with payback periods of months being chopped out of designs at the last minute because they are a quick way of achieving required reductions in capital cost.    

The HEEPI workshops, and related discussions, have identified a number of reasons for this relatively poor performance: 

Assumptions that green buildings cost more than alternatives

Lack of knowledge about sustainable building options

Absence of pressure in practice to achieve higher levels of performance.

As noted, there is considerable evidence that green buildings do not necessarily cost more to build or, if they do, can have short payback periods for the additional expenditure. The main problem is that capital constraints force HEIs to accept (either knowingly or unknowingly) higher whole life costs by choosing the design with the lowest capital cost. Whilst this is understandable, it is also detrimental to the long-term health and reputation of the Sector.

Understanding the Whole Life Costs of different options assumes that sustainable alternatives to conventional construction are fully understood and costed. However, HEEPI workshops and other workshops suggest that this is often not the case, especially amongst the lay members of building commissioning teams.

In practice too, there is no great pressure to construct sustainable buildings in HE. In practice, the Funding Councils have no strong policy commitment to this objective. Individual HEI building decisions also tend to be taken in isolation so that there is little peer pressure arising from the example of good performers. 

HEEPI’s workshops, together with the work of other organisations such as EAUC, are helping to overcome these barriers, but more strategic action is needed to achieve change across the sector as a whole.  

Ways Forward

A recent HEEPI event aimed at identifying means of improving building performance in the Sector unanimously concluded that the Funding Councils should be playing a stronger role in driving improvement within the Sector.

There are a number of, mutually reinforcing, means of doing this including:

Placing greater emphasis on environmental performance when considering capital expenditure proposals

Encouraging HEIs to develop and adopt codes of practice to guide design teams and contractors

Encouraging more detailed Whole Life Costing approaches to building analysis

Providing guidance on appropriate discount rates to be used when considering environment-related investments 

Encouraging more formal assessment of building environmental performance.

All these options are of value, and most are synergistic. However, the last one – assessment of buildings – is capable of more rapid implementation than the others. As it is also the focus of building improvement initiatives within other public sector bodies such as the NHS, the rest of this paper focuses on it.     

Assessing the Environmental Performance of Buildings

Assessing buildings can improve environmental performance by:

Highlighting what measures can be taken

Providing practical targets for design teams

Providing objective recognition of achievement (or under-achievement).

The best known and most widely utilised means of assessing the sustainability of buildings is through the Building Research Establishment Environmental Assessment Method (BREEAM). BREEAM has over a decade’s track record, and is now widely used in the UK private sector. It works by creating a specification for a building with a number of individual criteria (grouped into Management, Energy, Health and Well-being, Pollution, Transport, Land use, Ecology and Materials). Each criteria is weighted in importance by having credits or points attached to it (typically between 1 and 5). 

Assessment against the specification has to be undertaken by BRE-licensed and trained BREEAM Assessors. It can be done at several stages – design, completion and post-occupation. Points are awarded for each criteria, and are then added for a total score. This score will correspond to a particular band, ranging from Excellent through Very Good, Good and Pass. 

Some other public sector bodies are taking initiatives with regard to BREEAM. The NHS has worked with BRE to develop BREEAM into a hospital-specific NHS Environmental Assessment Tool (available on-line at www.nhsestates.gov.uk). NHS Estates now require all new buildings to achieve Excellent, and all refurbishments to achieve Very Good ratings. However, the assessment is undertaken by the NHS Trusts themselves so that there is no full BREEAM accreditation. The Ministry of Defence and the Prison Service are taking an alternative approach of developing detailed specifications for 5-10 building types, which can then be assessed by licensed BREEAM assessors in the normal way.   

BREEAM has not been widely adopted in the HE Sector. Known examples include the University of Oxford (where it has been requested since 2002 on all new buildings costing over £4 million, and refurbishments over £1 million), the University of Edinburgh (which adopted a similar policy in 2003), and a few specific buildings such as the Devonshire Building at Newcastle University.

The main reasons for low take-up seem to be lack of knowledge, and cost. Because there are no generic BREEAM building specifications relevant to HE each building has to be done on a ‘bespoke’ basis, which costs £10-15,000 to develop the specification and £5,000 for assessment. Developing generic specifications for HE buildings would therefore considerably reduce the cost. HEEPI workshops, and off-line discussions, have established that a number of HEIs would adopt BREEAM if the costs could be reduced in this way. 

BREEAM does have some weaknesses:

Potential for ‘playing the system’ by focusing on areas with high points scores and ignoring others

Doesn’t address the social and ethical aspects of sustainability in relation to buildings.

However, many attendees at HEEPI workshops feel that BREEAM is useful, that its weaknesses can be overcome, and that it should be more widely used within the sector.

An Action Plan for BREEAM

There are three key issues if it is felt that greater use of BREEAM would be valuable:

Should it be mandatory (like the NHS) or remain voluntary?

Is a generic approach (like the NHS), or one focused on specific building categories (like the MoD or Prison Service), the best way forward?  

What role can the Funding Councils play, given that they are oversight and strategic bodies?

It may be premature at present to make BREEAM mandatory for the Sector because it has weaknesses, and many HEIs are unfamiliar with it. A better short-term approach could be to support the considerable number of HEIs who want to use it more, but are held back by cost issues. This would build experience, and allow weaknesses to be remedied. If it were subsequently felt that there was value in making it mandatory, there would be a stronger case and a body of experience and support already in existence. 

The preferred approach for many participants at the recent HEEPI workshop was the identification of a small number (8-12) building types for which generic specifications could be developed. Laboratories, libraries/LRCs and sports centres were felt to be a priority. One means identified was the formation of voluntary ‘clubs’ of HEIs who are developing specific types of building. They could then share the costs of developing a generic BREEAM specification for that building type. Leicester and Sheffield Universities have volunteered to participate in one such club, for libraries/LRCs.

HEFCE could help support these initiatives (either directly, or by delegation to bodies such as AUDE, EAUC or HEEPI) by:

Negotiating with BRE on behalf of the Sector to obtain lower rates

Providing pump priming funding to help the formation of BREEAM clubs

Preparing guidance information for BREEAM Assessors who are assessing HE buildings against the generic templates (to ensure that gaming is minimised and best practice maximised)

Supporting training of BREEAM Assessors within HEIs

Developing awareness of the Whole Life Cost benefits of sustainable buildings and their role in containing future HE cost increases 

Highlighting the value of BREEAM in documentation relating to approvals of building capital expenditure.

Finally, if any formal or informal BREEAM targets are set, it is important that they encourage good environmental performance – which in practice means ‘Excellent’ ratings for new buildings and ‘Very Good’ for refurbishments.    










� Sustainable construction is also concerned with the social and ethical aspects of buildings, but this paper focuses on environment, which is the remit of HEEPI.  


� See the UK Value for Money Steering Group Report, Energy Management in Higher Education, London: HEFCE, SHEF, HEFCW, DEL, 2003 for more detailed information on current environment-related issues in HE buildings. 


� HEEPI’s aims are to improve the environmental performance of higher education by a) stimulating environmental benchmarking, for example, by collecting energy and water data for individual buildings and b) by developing the capacity of staff with environment-related responsibilities to achieve positive environmental change within their institutions (through workshops, best practice case studies and other means). See � HYPERLINK "http://www.heepi.org.uk" ��www.heepi.org.uk� for further information.


� US Green Building Council, Building Momentum: National Trends And Prospects For High-Performance Green Buildings, Washington DC: 2002. Downloadable from � HYPERLINK "http://www.usgbc.org/Docs/Resources/043003_hpgb_whitepaper.pdf" ��www.usgbc.org/Docs/Resources/043003_hpgb_whitepaper.pdf�.


� Innovest, Energy Management & Investor r Returns: The Real Estate Sector, Washington DC: Environment Protection Agency, 2002. Downloadable from www.energystar.gov/ia/business/guidelines/assess_value/reit.pdf.


� G.Katz, The Costs and Financial Benefits of Green Buildings, A Report to California’s Sustainable Building Task Force, Sacramento, 2003, p. ii. Downloadable from � HYPERLINK "http://www.cap-e.com/ewebeditpro/items/O59F3259.pdf" ��http://www.cap-e.com/ewebeditpro/items/O59F3259.pdf�.





� See also Judith Heerwagen, “Sustainable Design Can Be an Asset to the Bottom Line - expanded internet edition,” Environmental Design & Construction, Posted 07/15/02. Available at:


� HYPERLINK "http://www.edcmag.com/CDA/ArticleInformation/features/BNP__Features__Item/0,4120,80724,00.html" ��http://www.edcmag.com/CDA/ArticleInformation/features/BNP__Features__Item/0,4120,80724,00.html�.


� See the UK Value for Money Steering Group Report, Energy Management in Higher Education, London: HEFCE, SHEF, HEFCW, DEL, 2003 for more detailed information on current environment-related issues in HE buildings. 
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