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Abstract

The Higher Education and Funding Council for England and Wales (HEFCE), the agency established by the UK Government to distribute public funds to the higher education sector and oversee quality assurance, also aims to promote good management practice in the sector by sponsoring a number of research projects which are designed to investigate and disseminate good practice.  This paper reports on one such project, to promote good environmental management in universities by researching into the use of environmental performance indicators by universities, in particular through a series of benchmarking workshops and the prior example of an earlier analysis by one university of its energy and water efficiency.  The project found that attempts to compare aggregate data at a macro-level between institutions which differed in structure and activities, without any way to control for these differences, offered only limited potential for success, and demonstrated the need for tight control on data definitions.  However it also found that benchmarking at lower levels was more feasible, and the process of the benchmarking was itself of value, independent of the data upon which it was ostensibly based.

Structure:-

1
Introduction

1.1 Background and structure of the HE sector in the UK

1.2 The UK HE sector’s environmental impacts

1.3 Previous environmental initiatives in the UK HE sector

1.4 HEFCE’s EMStats service

2
Benchmarking

3
HEEPI: Background & Structure of Project

4
HEEPI project: phase 1 

5
HEEPI project, phase 2: Bio-science & Engineering Laboratory benchmarking

6
Energy and Water Efficiency at UMIST

7 
Conclusions

1
Introduction

1.1   Background and Structure of the Higher Education sector in the UK

The higher education (HE) sector in the UK consists of 94 (not sure this is right-where from ?universities (including 17 directly funded schools and institutes of the federal University of London) and 37 smaller higher education colleges (for simplicity, the term “university” is used exclusively in this paper).  The main source of income for most of these institutions is from public funds which are provided by the UK government to support teaching and research.  

Public support is mainly handled through three Funding Councils, of which the largest is the Higher Education Funding Council for England (HEFCE).  As well as distributing public funds, HEFCE is responsible for overseeing quality assurance and promoting good management practice amongst Universities. The latter aim is supported by a number of research projects which are designed to investigate and disseminate best practice.  This paper reports on one such project, to promote good environmental management in universities by developing better environmental performance data and using this to drive improvement through benchmarking.

1.2  The UK HE sector’s environmental impacts

Although HE is a services activity and therefore does not have the direct and obvious environmental impacts of many manufacturing sectors, it still has several significant environmental impacts, both direct and indirect.  Arguably its main impact, which hopefully is a positive one, is through its educational and research outputs, and the capacity through these to influence environmental behaviour in other sectors through university graduates when they enter employment and through the dissemination of research.  Probably the most significant environmental impact of a more conventional type is that arising through transport, not only within Universities’ own operations but even more through travel by staff and students in commuting in to their places of work and study.  

Universities also have significant environmental impacts within their operations, similar to service organisations in other sectors, in particular those arising from the need for most institutions to maintain extensive estates of land and buildings.  These are required not only for obvious uses such as teaching accommodation, laboratories, and offices, but usually also for students’ halls of residence, catering, and in some cases sports fields, swimming pools and car parks (not only open-air but in a few instances also multi-storey).  These place significant demands on two environment-related resources in particular – energy and water.  

The UK HE sector consumes over £200m per annum worth of energy, which is used mainly to heat, light, ventilate and cool buildings. The importance of energy is likely to increase in future as a result of several factors.  One is rising prices of electricity, gas and water, which many experts believe have been unduly low in recent years. In 2004 some universities and colleges renewing their energy contracts faced increases of up to 50% compared to those signed 2-3 years earlier.

Revisions to the Building Regulations, introduced in 2002, also require sufficient 
metering in new buildings (and, in practice, also in refurbished buildings) to enable at least 90% of the estimated annual energy consumption to be accounted for (as well as other stipulations which also require better information).  In addition, the European Energy Performance of Buildings Directive sets minimum requirements for the energy performance of all new and large renovated buildings, and requires their certification, and – in the case of public buildings – the display of accurate information about their energy consumption and carbon dioxide emissions.  

The UK HE sector also pays water and sewerage bills of over £100m per annum.  In some water-intensive institutions  water bills are almost as large as heating bills. Despite this, it is unusual for universities to manage their water consumption actively or to attempt conservation.
1.3  Previous environmental initiatives in the UK HE sector

There have been a number of past environmental initiatives in the UK HE sector.  These have taken two main forms:- high-level actions by working groups and external organisations, and initiatives by HEFCE and other funding bodies. 

The 1993 Toyne Report (DoE et al., 1993) was one of the earliest sector-wide initiatives which attempted to focus attention on the link between HE (and also further education, which relates primarily to the 16-18 age group) and sustainable development, including the environment.  This followed a recommendation by the UK Government’s “This Common Inheritance” White Paper (HMG and DoE, 1990) and represented the UK’s response to the Talloires Declaration (1990).  Following shortly on the 1992 Rio Earth Summit, the Toyne Report received widespread promotion and publicity. It made a series of recommendations, with the most relevant for environmental performance being that ‘after consultation with its staff and students, every HE and FE Institution should formally adopt and publicise by the beginning of 1994/5 a comprehensive environmental policy, together with an action plan for its implementation’.

However, a 1996 review of progress in both further and higher education (DoE et al., 1996) found that out of the 756 institutions studied, only 114 had or were implementing an Environmental Policy, and those that were making progress were driven mainly by financial savings.  The review concluded that the majority of institutions and organisations that had participated in the 1993 report had subsequently demonstrated ‘considerable indifference’ to its recommendations.  

Partly in response to these findings, in 1997 Forum for the Future, a UK non-governmental organisation (NGO), received funding for a project to identify good practise and demonstrate opportunities for progress in selected areas of sustainable development.  A follow-on project, the Higher Education Partnership for Sustainability, involving a collaboration between Forum and 18 Universities, began in 2000 with a focus on implementation. For environmental performance, this has involved promoting good practice, providing tool kits, and publishing guidance on selected areas such as waste and procurement (Forum for the Future, 2003), as well as providing guidance on including sustainability in the curriculum. 

Another externally-led initiative has been provided by an NGO, Business in the Environment, (BIE), which is an arm of Business in the Community. This has developed an Index of Corporate Environmental Engagement by which to assess the commitment of leading UK companies and other organisations to improving their environmental performance. This Index identifies a number of performance-related elements, such as whether or not an organisation has defined an environmental policy, which are then scored by BIE on the basis of information returned to them by questionnaire. BiE then publish these results in the form of quartiles. The BIE Index has been applied to Universities in the Yorkshire and Humberside area for some years and this is now being extended nationally. However, whilst the final league tables created by the final BIE Index have been successful in attracting the attention of senior management, the fact that it measures organisational processes rather than outcomes means that it is only indirectly a stimulus to improving actual environmental performance. However, in future years the BIE Index will be asking for data on specific key performance indicators. 
In contrast to these external initiatives, which have been driven primarily by environmental and sustainability goals, the environment-related work of HEFCE has tended to be more financially driven, with a focus on identifying and taking opportunities for increased efficiency in the use of energy and water. At the same time as the Toyne review was being conducted, HEFCE initiated a major review of energy management in the HE sector, which led to a series of publications and recommendations for more effective practices [Higher Education, 1996). As an example, one recommendation arising from this was that each university should employ a full-time energy manager (or equivalent) for every £1 million of its expenditure on electricity and fuel. The review also published benchmarks for the energy performance of different types of buildings, distinguished between categories such as residential, academic teaching, research, and catering. The impact of this energy management work was reviewed in 2003 (UK Value for Money, 2003).
Several studies, and much anecdotal evidence, suggest that the impact of these initiatives on environmental performance has been patchy. Whilst some institutions have very good records on energy and water efficiency, many do not, and even fewer have addressed successfully the issues of transport or waste (Environmental Audit Committee, 2003; UK Value for Money, 2003). The most thorough review has been that conducted on HE energy performance by the Science Policy Review Unit of Sussex University as a part of a European research project which identified numerous barriers to improved energy efficiency and reduced wastage, including a lack of policies and resources to implement existing policies, and a lack of incentives (but the existence of several disincentives) to alter practices (Sorrell, 2000).  

Existing initiatives therefore have at best a mixed record of success in stimulating environmental improvement. Anecdotal evidence suggests that one reason for this has been their ‘top-down’ or ‘externally-driven’ nature, and that whilst these approaches can have the advantage of engaging senior management and/or of bringing new ideas into the sector, they can often appear as idealistic and impractical to those people (typically professionals in estates management and other operational functions in Universities) who are charged with their implementation.      

1.4  HEFCE’s Estates Management Statistics service

As part of its support of good management in the HE sector, HEFCE set up an Estates Management Statistics (EMStats) database in 1999.  This was prompted by an informal group that a few universities had voluntarily set up to compare their respective performances in estates management. This indicated that the potential benefits could be greatly increased if this could be expanded to cover systematically the sector as a whole.

The EMStats are prepared annually in respect of each academic year, with the bulk of the data input being collected through a survey questionnaire which is sent to all UK universities in Excel spreadsheet format.  This is supplemented by further data which HEFCE already collects from other sources through its Higher Education Statistics Agency (HESA).  The process is managed by an external consultancy, Grimleys.

The survey questionnaire requests data on over 100 different aspects of estates management performance, several of which have obvious environmental significance such as energy and water consumption, and on parameters which can be used to normalise these such as floor areas and student numbers.  Although completion of this questionnaire is not strictly compulsory, the status of HEFCE as the dispenser of government funds as well as the value of the exercise itself means that the response rate has reached 97%, although this includes only partial responses in some cases where some universities have not been able to provide data to meet the required definitions.

The questionnaire requires each university to undertake some analysis of their ‘raw’ data.  For example, costs related to the use of buildings and the amount of space occupied are required to be split between residential and non-residential, with the latter then further split between teaching, research and support activities.  The buildings-related costs include maintenance, government property taxes (“rates”), facilities management costs such as for security and cleaning, and capital spending on buildings. However, they do not include equipment such as information systems infrastructure, so that some judgemental apportionment of total costs may be required when a new or refurbished building project includes, say, cabling.  Some judgement is usually also needed in providing data on floor areas, despite the detailed guidance which HEFCE provides, as practitioners report that ‘there are always bound to be some grey areas with floor definitions’.

Each university completes this survey annually from its own information, over an eight-week period allowed for this by HEFCE.  This will usually require inputs from a number of its information systems, including financial, personnel (for numbers of staff), registry (for numbers of students), and estates management’s own records of space utilisation, energy and water consumption, and specific projects.  The scale and difficulty of this depends on the quality and comprehensiveness of each university’s existing data and information systems,

but practitioners estimate that typically, completion of the survey may require around 15 staff-days to collect and collate the necessary data.  

To some extent it may be necessary to make apportionments in order to analyse data in the categories which HEFCE require.  For example, one university out-sources its security and cleaning to outside providers under a contract which covers all buildings on each campus, without distinguishing between residential and non-residential buildings respectively.  However the survey requires this distinction, so the person responsible for completing the survey applies a notional apportionment (60% non-residential, 40% residential) on the basis of his own perception of the likely workload imposed by each type of building.  In some universities a similar apportionment might also be needed for parameters such as electricity consumption, depending on the level of detail with which actual usage is directly measured by meters.

Practitioners report that when the EMStats were first set up, there were also some areas of ambiguity in the survey form where they were unsure of precisely what data was being sought, and therefore had to make their own assumptions in order to complete the form: for example, on whether to categorise academics’ office space as relating to teaching, research, or other.  Since those completing the survey in each university are also likely to be the people to whom HEFCE first sends the results, their awareness of these ambiguities, and their realisation that their peers in other universities might have made different assumptions, meant that they were naturally cautious of taking these results at their apparent face value so that it was less likely that benchmarking on the basis of the information from the EMStats would quickly become a core process in universities’ estates management.  However the process has evolved, with HEFCE responding to the queries and feedback suggestions put to them by data-providers, and having now developed and distributed detailed definitions of each data item.  HEFCE has also run training workshops to help data-providers to understand what is required from them.

HEFCE carries out validation checks on the data it receives to identify any data which might have been returned incorrectly by identifying any amounts which appear to be anomalous since substantially different from either the range for the sector as a whole or that university’s data for the previous year, and for internal consistency, but do not attempt to carry out any more detailed audit.   It then collates and processes the data and reports back the results some 3 months later.  Since the annual survey forms are distributed some 4 months after the end of the academic year to which they relate, this means that the results are available some 8 – 9 months after the end of that year.  Each university is sent a report on CD-Rom which lists over 200 different performance indicators, for each of which it reports the median and upper and lower quartiles for the sector as a whole, against which each university can compare its own data and assess its relative performance.  

Although HEFCE runs regular training workshops to help universities to provide the data on the survey forms, it has not to date attempted to offer any similar training to advise on the interpretation of the results, or to run any workshops or other processes to facilitate their use in benchmarking between universities.

The EMStats were established for non-environmental reasons and seem to have been very useful in allowing broadbrush comparisons between universities in a variety of areas such as space utilisation and total estate management costs. However, the following discussion does not address these areas but focuses on their use for environmental purposes.

In this respect, the EMStats can be seen as a combination of both monetary environmental management accounting (MEMA) and physical environmental management accounting (PEMA) data as defined by Burritt et al. (2002). As later sections discuss, they also have the potential to drive eco-efficiency, which Schaltegger and Burritt (2000: 24) define as “the efficiency with which ecological resources are used to meet established economic goals”.

2  
Benchmarking

The EMStats database is a deliberate attempt by HEFCE to encourage and facilitate comparisons of performance across the HE sector through benchmarking.  The term “benchmarking” has become topical and popular over recent years, in line with the increasing interest in methods of non-financial performance generally such as through balanced scorecard systems (Kaplan and Norton 1996, 2001; Figge et al. 2003), although a random search through the Internet for definitions shows that the term is often used loosely without any single universally recognised definition.  Emphases differ, for example, between the relative importance of seeking only best-practice (even “world-class”) comparators rather than benchmarking against a comparable set of typical organisations, and whether benchmarking has to be a continuous ongoing process or whether benefits can also be achieved, even if more limited, from occasional or one-off exercises.  

The World Business Council for Sustainable Development (WBCSD, 1996) suggests that benchmarking can be conducted either between companies in the same sectors or between different industry sectors, with differing purposes.  Benchmarking of similar processes against entities in otherwise quite dissimilar sectors may sometimes identify radical potential changes in practice, but differences in performance revealed by comparisons within a sector is more likely to lead to smaller but more frequent incremental changes.  Mayle et al. (2002: 214) make a similar distinction between results benchmarking, in which the main activity is the collection of indicators which they caricature as a “league table” mentality, and process benchmarking which is concerned with collecting ideas to guide improvement, i.e. a “creative swiping” (Peters, 1989) mentality. 

The common parameters in all benchmarking processes are the identification of appropriate performance indicators (or ‘metrics’) and their comparison against valid comparators in order to identify gaps in comparative performance and thus to identify potential areas for improvement.  This can be at any of several levels, from strategic benchmarking at the level of the organisation as a whole to the level of individual processes and products.  Some of the simplest and most inclusive definitions of benchmarking are offered by the European Benchmarking Code of Conduct (“simply about making comparisons with other organisations and then learning the lessons that those comparisons throw up”), the UK’s National Audit Office (“the search to find and implement good practice through comparing the performance of an organisation with that of others”), and most concisely by the UK’s Public Sector Benchmarking Service simply as “improving ourselves by learning from others” (PSBS 2004).   These definitions encompass not only comparisons against best practice but more broadly against average and below-average performers.  This can also be valuable since identifying those areas in which an organisation finds that it is already performing above the average will indicate that there is probably less reason for concern here, and less potential for further improvements, and that scarce resources can therefore be devoted instead to other areas.

Classification systems have been developed to distinguish between different types of benchmarking process in terms of their purposes and the intended recipients of the results.  Bartolomeo (1998), cited by Schaltegger and Burritt, 2000, identifies five broad types of environmental benchmarking: internal (within a single organisation), best-in-class, competitive, sector, and eco-rating.  Young and Welford (1999) define four categories: regulatory benchmarking by government agencies to assess conformance to legislation and regulations; public benchmarking in which companies are benchmarked against other companies and the information is made public, such as the annual Business in the Environment survey; market-sector benchmarking, where sector-specific indicators are used by companies (or other entities) in a sector to compare themselves against industry averages; and business service benchmarking in which a company can be confidentially benchmarked against other companies.  The principle underlying the first two is external control and accountability, whereas for the latter two the aim is to provide companies’ managements with information which has the potential to lead in due course to improvements in actual performance.  Interpreted in these terms, the EMStats is an example of market-sector benchmarking within a sector, with comparisons being possible against industry averages and lower and upper quartiles.  

The opportunity for benchmarking environmental performance between companies and other entities has long been recognised, with exercises undertaken by a wide range of organisations (Bennett and James, 1998).  However a chronic problem has been to ensure that the data which is used is adequately comparable.  White and Zinkl (1999) note the wide variety of environmental performance indicators which are in use, the limited extent of standardisation to date, and the resulting difficulties in trying to make comparisons, and argued the case for greater standardisation of indicators.  Their study was in the context of the external reporting of environmental performance, which the Global Reporting Initiative (GRI 2002, Thurm 2005) has subsequently been developed to address.  However the problem of limited comparability applies also in internal benchmarking exercises, as Jasch (1999) recounts from her experience in managing an environmental benchmarking exercise carried out by an Austrian food industry association amongst companies in its sector.  This study is interesting in its similarity to the subsequent experience of the HEEPI project which is described below, since its first attempts to make comparisons at a high level struggled with the lack of comparability of data between companies and it was found that, in order to obtain comparable data, it was necessary to go down to process level and to distinguish between the various different production lines.  

Hopkinson and Whitaker’s (1999) study of environmental performance data across the UK water industry is also instructive since the sector is similar in some of its fundamental characteristics to the HE sector, with a number of different organisations (ten, in the water sector) carrying out broadly similar activities in different locations, and subject to a powerful external regulator which has a similar status, conferred through legislation, as HEFCE enjoys in the HE sector due to its position as the main source of income for most universities.  They found that although there was a large quantity of standardised data available, since the regulator had required that a wide range of standard performance indicators should be calculated, there was little evidence that this was actually being used.  They concluded from this that “creation of standardised data in itself will not necessarily lead to improved comparability or better reporting” and that “the best way forward … in future may lie in strong external pressures driving sectoral initiatives by companies themselves”.

3  HEEPI: Background & Structure of Project

The Higher Education Environmental Performance Improvement (HEEPI)
 project was established in 2001 by HEFCE under its Good Management Practice initiative
, in response to a proposal led by the University of Bradford.   Its aim is to overcome the barriers to implementation that had been perceived in earlier ‘top-down’ projects, by supporting more ‘bottom-up’ and practitioner-led approaches.  The immediate stimulus for HEEPI arose from a series of projects on opportunities for greater energy efficiency and water efficiency within the University of Bradford itself that had been carried out by students on its MSc course in Business Strategy and Environmental Management, supervised by the originators of HEEPI (Dr Hopkinson and Professor James).  Investigation showed that Bradford was not the only university in this situation and prompted the idea of a collaborative initiative to extend this approach more broadly, and apply some of the theory and practice of environmental performance improvement and management accounting across the sector.  

HEEPI’s core objectives are to develop better and more comparable data on HE environmental performance in order to stimulate environmental benchmarking, for example by collecting energy and water data for individual buildings; and to help to develop the capacity of staff with environment-related responsibilities to achieve positive environmental change within their institutions.

The first stage of the HEEPI project (from September 2001 to August 2003) involved a core partnership of Bradford as project managers, with three other Universities – Leeds Metropolitan University, the University of Gloucestershire and the University of Manchester Institute of Science and Technology (UMIST) – together with two sectoral bodies, the Joint Procurement Strategy Steering Group (JPSSG) and Yorkshire Universities, the regional HE association for Yorkshire and Humberside. The main emphasis during this stage was to undertake pilot initiatives within the four universities and other ad hoc collaborators, and to disseminate the experiences through workshops, case studies and other means. 

The second stage of HEEPI (from September 2003 to March 2005) has been set up as a more formal collaboration between the project and a number of key representative or expert bodies. Representatives of the Association of University Directors of Estates (AUDE), the Building Research Establishment (BRE), the Environmental Association of Universities and Colleges (EAUC) and the Society of College Principals (SCOP) are therefore members of the project’s management board, and the project’s aims of highlighting best practice and developing benchmark information has also evolved to place greater emphasis on serving as a ‘broker’ of information, and creating networks on which to bring practitioners together.  

In both stages HEEPI has built on the experience of, and worked closely with, networks of practitioners such as the AUDE, EAUC, and ShareFair (which is supported by the Building Research Establishment).  In practice, HEEPI has represented a co-operation – which is not often found in the UK HE sector – between academics and practitioners, with the former contributing the project leadership and co-ordination based on knowledge, experience and understanding contributed by the latter.

From an early stage, the stakeholders of the HEEPI project expressed a desire for benchmarking of universities’ energy and water efficiency. The following pages discuss the ways in which this was achieved, and their results, during the first two years of the project, and draw out some general lessons about sectoral benchmarking. The work undertaken fell into two distinct stages – the first concerned with institutional level comparisons, and the second with ones at building level.

4.  Institutional Comparisons
When the HEEPI project was first established, it had been planned to undertake more detailed analysis of environment-related data in the EMStats.  It was anticipated that these would provide opportunities for universities to compare their figures, discuss the reasons for significant differences in performance, and learn of potential methods of improvement, and possibly to feed back advice to HEFCE if this process were to identify any ways in which the EMStats could be improved.

A workshop was therefore organised, with representatives from the estates management functions of a number of universities, and other invited experts.  This was supported by background papers discussing factors which influence individual university performance. Although EMStats data as a whole is confidential, the universities present gave permission for their own data to be circulated beforehand.  Participants were first asked to describe how they had used the information produced by the EMStats process, and to report whether this had led to any changes in practice.  However it was quickly apparent that the EMStats outputs were in fact little used in practice for environmental management, either by participants or their colleagues. The only (somewhat tangential) example provided was by one university’s estates director who had used the data to highlight what he felt to be his institution’s wasteful of space compared with other comparable universities. 
The reasons for this lack of use became clear as the discussion moved on to discuss specific EMStats data. They can be summarised as differences in data, and differences in organisational structure.  Despite HEFCE’s attempts at standardising definitions, participants found that there still considerable variations in the definitions of key environment-related data by individual universities.  For example, one parameter required by the questionnaire was floor space, which was used as a denominator in order to normalise the quantities consumed of energy and water.  However whilst in most universities the area reflected by this was, as expected, represented by space inside offices, teaching buildings and laboratories, during the workshop it transpired that in the case of one university it also included a large multi-storey car park which was an integral part of the university’s central buildings complex.  Although this space clearly required some energy consumption, through lighting, it was not heated and so this had the effect of biasing downwards the measure of this university’s apparent overall energy consumption.

Those at the workshop who had been involved in submitting their university’s data to the questionnaire reported that the EMStats process had itself evolved over the six years since its introduction, and over that time many of the data definitions had been tightened and clarified so that the scope for these differences in interpretation had been reduced.  However, it was clear that this still left sufficient ambiguity for this to remain a problem that could undermine the credibility of the resulting information as a basis for benchmarking.  It was also found that differences between universities in their accounting systems, such as how expenses codes were defined in each university’s Chart of Accounts, could also make it difficult to be confident of consistency across the sector in the completion of the survey forms.

However, a detailed review by the workshop of the energy and water consumption of the universities present revealed an even more fundamental problem. This was the differences in estates between different universities, due to the variety of mixes of activities in which each engaged.  Although there was a broad commonality in activities, since all universities engaged both in the teaching of undergraduate and postgraduate students and in research, there were substantial structural differences within these broad categories.  In the first place, these reflected the relative balance between different disciplines.  For example, not all universities had engineering faculties, and only one of those represented at the workshop operated a medical school, both of which were generally recognised to be inherently more resource-intensive than, for example, teaching classroom-based subjects such as business studies.  The university which had the most activity in these areas was also that which had reported the highest levels for indicators reflecting its energy and water consumption, which might superficially be interpreted as prima facie evidence of under-performance.  However it was not possible to identify how much of this might be attributable to differences in activities, so that it was not possible to draw any conclusions, even tentative, on relative operational performance which might help to identify areas for potential improvement.

Further discussion revealed further structural differences which might also account for apparent differences in performance.  One was the extent to which different universities provided residential accommodation for their students through halls of residence.  A university with a higher proportion of residential students will, ceteris paribus, automatically incur higher environmental impacts through energy and water consumption and wastes generated for a given student base, so that indicators of environmental impact per student would show apparent under-performance unless the impacts attributable to residential accommodation could be separated from those attributable to teaching and research.  Questioning revealed that although this analysis might be possible if anticipated, for example with additional data capture through extra sub-metering, this could be expensive and an extra burden to administer and in any case would be impossible to estimate retrospectively.  Other examples might be a higher-than-average provision of sports fields (which could require high water consumption especially in periods of dry weather) and the age of a university’s buildings stock, with newer buildings generally expected to be more efficient in energy consumption, in particular, than older.

At the end of the meeting, most participants felt that it had been helpful, but not in the manner anticipated. The original objective of using the EMStats data, supplemented by the extra detailed data brought by each participant to the workshop, to identify genuine differences in operational performance from which participants could learn was not successful because of the doubts about the reliability of the data, and the differences between universities. Most participants also felt that, even if the data was reliable, its scope to drive improvement was limited because most opportunities existed only at micro-levels, such as at the level of individual buildings.  However, participants did value the discussions about practice which ‘span off’ from the initial discussions about data, and several participants came away with ideas they intended to implement in their own institutions. They also felt that benchmarking was feasible, but only at building level. 

5.  Building Level Benchmarking 

A series of three workshops were held to define the categories of building which might be benchmarked, and the data which could be collected about them.  This proved more problematic than anticipated. One reason was the complexity of higher education practices, with many buildings, for example, having multiple uses and occupancy hours which vary by the day, week, month and term. Another reason was a surprising lack of consensus about some of the issues, compounded by the fact that many ‘closed’ debates were reopened by people who had not attended earlier sessions. 

One key – and unresolved – underlying debate was the trade-off between simplicity of collection and the need for detail in order to have effective analysis and interpretation.  Several participants argued vehemently for simplicity except in the areas where they had personal interests, where more data was, of course, essential!  This debate spilled over into another about the best means of normalising data – simple methods such as energy per square metre, or more complex ones which took into account factors such as climate and occupancy hours.  
Another important debate was about the most useful means of grouping buildings.  Some participants felt that the most sensible means was by academic department, as these underlay the functional and management structure of the university and therefore seemed ‘natural’ units.  Others noted that many buildings contained multiple departments, and that departments themselves could vary in their research or teaching activities and seldom had responsibility for energy or water budgeting.  Their preferred alternative was to group buildings by activity, such as laboratories or research-intensive mixed use buildings.    

In the end, and in an atmosphere of some frustration, a decision was made to go with ‘good enough’ building data choices and definitions in order to gain practical feedback. An Excel template was therefore generated with about 100 data fields.  Over 30 universities provided data on over 300 buildings by this means.

Once data had been collected, a series of four workshops – with an average attenbdance of around 10 universities - were held to discuss the results. Four of the most energy- and water-intensive types of building were chosen for this - bioscience laboratories, engineering and physical science laboratories, halls of residence, and sports centres.  With permission, the data for all the buildings in the database was circulated beforehand. The meeting then began with an examination of the best and worst performers, on a normalised basis (energy per square metre, adjusted for degree days), and the reasons for their ranking, before moving on to more general discussion about the data and the factors which influenced it. 
Interestingly, in all the workshops most of the data which had been laboriously defined and collected in earlier stages was ignored in the discussion. One reason for this was a feeling of ‘information overload’ – that they simply did not have the mental capacity to ‘hold’ all the variables in their minds when discussing multiple buildings. Another was a preference for qualitative descriptions and discussion to give a holistic ‘feel’ for the building and the factors which were influencing its consumption. Ironically, however, there was one area which was prominent in all the discussions but on which – despite all the hundreds of person hours of discussion in the previous stage - data collection had not been seen as a high priority. This was air change rates, which turned out to be perhaps the most important factor in explaining differences in energy consumption between similar kinds of building. 

In all four workshops, almost all participants were extremely positive about the value of these discussions, for a variety of reasons.  One reason was the identification of anomalous data in specific buildings.  Subsequent investigation of such a building by one participant found that its excessive heating costs were due to the pre-set temperature controls having been manually over-ridden by an unauthorised person, and never corrected.  Another participant had paid great attention to energy efficiency when her university built a new sports centre.  As a result, it installed a pool cover to reduce evaporation and heat loss from the swimming pool when it was not in use. However, the centre did not outperform the other buildings in the sample to the degree which was expected. Subsequent investigations showed that, because the cover was manually operated, staff  were reluctant to use it and there was no clear management responsibility for ensuring that they did so. The outcome was that the original manually-operated cover was replaced by a mechanical equivalent which staff could operate more easily and quickly, and which was quickly justified by the savings that it generated.  

A more general benefit was a ‘feel’ for trends across all the buildings.  In the case of the laboratory workshops, the ‘hunch’ of many participants that newer laboratories are much more energy-intensive than older ones was dramatically confirmed.  Of the eight worst-performing bioscience laboratories in terms of energy consumption, for example, five had been built within the last decade.  The discussion identified higher cooling and ventilation standards as the main reason for this. To some degree, this is due to more stringent health and safety requirements and higher expectations of comfort by users. But most participants also felt that over-specification by designers – resulting in very high air change rates - was also responsible.  The exercise also revealed starkly the importance of heat recovery in ventilated buildings – to the frustration of those who had not installed it, but to the benefit of those who were attending the workshops because their universities were commissioning new laboratories.  Other practical issues were also highlighted – for example, several buildings had  heating and cooling systems which were “fighting each other”, with over-cooling resulting in the heating system being activated, and vice versa.

The workshops also provided an opportunity for half-formed ideas to be debated.  For example, universities seldom allocate energy or water costs between individual departments and budgets.  Many wondered if this might be helpful but representatives from those universities where this had been implemented reported that it had consumed significant time, and had failed to obtain the co-operation which was needed from academics, who typically considered that they had other and higher priorities.  Several were also not overly concerned about possible spending in excess of budget, since their experience of earlier occasions when this had occurred previously had been that the excesses were simply covered by the centre, with no significant adverse consequences for those who had originally been responsible for the excessive consumption.  Perhaps as a result of this, there had not been any discernable effect on consumption and it was therefore considered preferable instead to concentrate on educating laboratory administrators and strengthening energy management.  However there was also some conflicting evidence where two universities reported some modest success in pilot exercises, so the success or otherwise of this approach may depend on how it is implemented. 

A further benefit - which was appreciated by participants even if they could not immediately profit from it themselves – was the creation of ideas, and supporting arguments, for changes in policies and practices within the sector as a whole.  For example, fragmentation of building design and construction between many different functions and professions (architects, surveyors, experts in heating and air conditioning, engineers, local government planning regulators, health and safety experts, etc.) was identified as a major cause of poor energy efficiency, because effective solutions often require the integration of different components and systems.  As a result, proposals were made (and have subsequently been implemented), for the production of design guides which spell out best practice in, and university expectations about, energy efficiency for suppliers.  
The building consumption averages which were generated for the workshops also suggested that current levels of energy consumption exceed the benchmarks which were suggested in the 1996 HEFCE study of energy management, and also some generic national benchmarks for relevant kinds of buildings. One reason is very careful sampling by HEEPI, which resulted in the exclusion from the calculations of a considerable number of buildings. But the differences also seem to reflect an increasing resource intensity of many HE activities, which obviously has broader implications. This demonstrates the need for very careful analysis, and refreshing, of data when such exercises are undertaken.
A final benefit, if this the right term, was a realisation by participants that colleagues faced similar problems to themselves, which provided some consolation.  The main example of this was a realisation that the system of university funding, and the internal financial management of universities, created a common situation of apparently cost-effective energy efficiency measures being excluded because of capital constraints.

7.  Conclusions

The experience of the HEEPI project demonstrates some of the difficulties, but also the opportunities, of sectoral benchmarking. It firstly shows starkly the inherent problem of attempting to do this on the basis of aggregate high-level performance data. However much attention is paid to issues of definition and collection, it is inherently difficult to iron all anomalies and/or to ascertain how far differences in the results reflect real differences in performance.  This makes it easy for any apparent under-performers to ascribe these to either differences in measurement methods or in organisational structure, or both.

The same difficulties also applied to the micro-level data on buildings. In addition to the problems of definition and collection, another factor of more general interest is that even experienced practitioners had difficulty in defining in advance what would be the most important data in terms of creating insight into drivers of cost of consumption.

In practice, however, these limitations did not matter too much because the process of the discussions between peers around the data was found to be valuable in itself.  These been prompted in the first place only because this data was available, notwithstanding its generally recognised limitations, and these discussions were able to take place at a higher level than would have occurred in the absence of any data.   Discussion of this nature places the data in context, allows anomalies to be more readily understood, develops practitioners’ understanding of their situation and opportunities, and encourages increased motivation and competence in order to achieve results. 

The process of the HEEPI workshops was also found to be an invaluable means of bringing together universities’ internal constituencies and breaking down barriers. In many universities, there is almost a traditional culture of separation between academics (both staff and students) and non-academics (including estates and other operational staff) with the two sides often invisible to each other and existing in mutual incomprehension. But, as the HEEPI project and other environmental initiatives show, it is possible for both sides to participate in a constructive dialogue.  The practitioners bring to this dialogue their experience, detailed knowledge and robust scepticism about many externally generated ideas about improvement. But academics can also help by challenging assumptions, and designing and guiding processes which maximise learning. 

This still leaves open the issue of whether any attempt to make macro-level comparisons between universities at the level of the institution as a whole is worthwhile, specifically for environmental management, but by extension other areas also.  Although operational decisions are taken at lower levels than this, this is the level at which policy is set and budgets are allocated; and both anecdotal evidence and intuition indicate that a perception by vice-chancellors
 that their institution is perceived by their peers to be under-performing relative to the sector can be a powerful motivator which helps to create the conditions in which proactive estates managers and environmental champions can be effective.  A macro-level measure of performance is also consistent with the now well-established practice of drawing up ‘league tables’ ranking each university from the best-performer downwards.  These are now an inescapable part of the environment of HE, with several parties producing league tables which purport to reflect overall academic performance.  Even if it may be argued that the approach is invalid and any apparent differences are likely to be spurious (an argument which is regularly and predictably made particularly by those universities which league tables report to be apparently under-performing), they are still generally if grudgingly recognised to be important in influencing the perceptions and decisions of key stakeholders, not least prospective future students.   

It might be possible to develop such a macro-level indicator of overall environmental performance, but in order to have any credibility this would require some standardisation in order to eliminate the effect on the indicators of differences in structure and activities, and also of exogenous factors such as differences in local climates due to location, for example by adjusting on the basis of degree-days.  It would also require a close standardisation of data definitions, collection and processing systems, which would necessitate significant changes in existing information systems and therefore additional costs.  This could be achieved effectively, if at all, only by an outside body with sufficient authority such as government, or by HEFCE as a condition of funding.  This could be interpreted by universities as excessive external regulation of their internal affairs and could therefore be politically controversial.  

In practice, also there may be a trade-off between benchmarking for ‘objective’ comparison and benchmarking as a driver of improvement.  One reason why the HEEPI workshops,, and the data which supported them, were generally seen to be successful was that institutions were open with their data, and not unduly defensive about discussing its implications.  This was because the exercise was not intended to create ‘league tables’, but more as a data-driven exploration of issues. Several participants remarked that if the aim had been to create league tables, they probably would not have participated.  The implication therefore is that not all kinds of benchmarking necessarily drives performance improvement, and that data itself is only one of the necessary inputs for effective benchmarking to occur. 
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�  See � HYPERLINK "http://www.heepi.org.uk" ��www.heepi.org.uk� for further information.


�  The Good Management Practice programme has now been superseded by the Leadership Governance and Management (LGM) programme.


�  “Vice-chancellor” is the title of the most senior individual in a full-time executive capacity in a UK university, i.e. its chief executive.
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