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1 Introduction to the project

The project was jointly funded by HEFCE, as part of its Good Management Practice programme, and by the University. The work was undertaken from May 2001 and completed in February 2002 with the issue of this report, a Summary Report and Guidelines for the Sector.  

1.1 Objectives of the Newcastle Project

The objectives outlined in the funding bid are to:

· research, identify and implement effective space analysis and allocation techniques by developing a rationale and currency for space allocation for teaching, research, administrative and other university uses; 

· tackle cultural issues surrounding property use through policy and procedural change

· improve radically the utilisation of the Estate, and hence add value to it;

· help accommodate significant planned growth in academic activities and student numbers. 

· develop a method /system for constant updating of space data records

· provide guidelines on achieving the above drawn from best practice in the sector

1.2 The Methodology


The project involves three key areas:

a) Research and peer working to identify best practice in other institutions. This commenced with an analysis of literature on the subject of space management, both within the HE sector and more generally. Important reports produced by the UGC, (1987), NAO, (1996) and HEFCE, (2000) were used to develop an interview agenda for exploring the practice of 6 collaborating universities, recognised for their achievements in developing effective space allocation and analysis techniques. The space management systems in use were analysed to provide a framework of objectives and models from which any institution can select the combination appropriate to its particular circumstances. 

b) Practical development aimed to improve data collection, updating and analysis, together with space allocation, utilisation and planning, by means of:

· establishing data collection and space audit techniques, so that the utilisation of all space types could be identified and trends observed,

· improving the functionality of the space management database and electronic timetable system, including development of an interactive web front-end to allow continual updating

· establishing new approaches to space use to meet needs economically

· developing the use of the electronic timetable system to analyse and predict teaching room needs and help plan the Common User room adoption programme, releasing teaching rooms for other uses

· devising a space allocation rationale and currency to plan ongoing rationalisation and new development, to achieve continuous improvement in space utilisation, and generate guidelines for sector use.

c) Policy and strategic work at the institutional level, in conjunction with senior management and key committees, to achieve policy and procedural change, for adoption into the Estate Strategy and Institutional Plan. The policies and procedures will be designed to:

· secure high performance from property as one of the Institution’s most valuable and costly assets

· facilitate the most effective use of space for the institution as a whole

· facilitate the institution’s growth objectives

1.3 Summary

· The project, jointly funded by the HEFCE Good Management Practice programme and the University, ran from May to November 2001.

· Its objectives were to develop good space management practice at Newcastle University and to provide guidelines for the HE sector.

· The project had three components:

a) research and peer working to identify best practice in other institutions,

b) practical development aimed to improve data collection, updating and analysis, together with developing techniques and measures for space allocation, utilisation and planning,

c) policy and strategic work at the institutional level, to achieve policy and procedural change, for adoption into the Estate Strategy and Institutional Plan.

2 The development of higher education space management thinking  

Space management thinking has developed largely during the 1990s, in response to growth in the HE sector. This growth, in student numbers, research output and privately funded research and consultancy, has put pressure on HEIs’ estates and their finances, since it has been accompanied by reduced funding. The estate, being typically the second highest revenue expense, is an obvious target for efficiency gains in this increasingly stringent financial environment.

2.1 Space Norms and Standards: 

The UGC (1987) Notes on Control and Guidance for University Building Projects originated in the 1970s, for space design and allocation. Similar, but less generous norms were published by the PCFC in the 1980s. Both provide rules for calculating floor areas appropriate for student numbers in different academic disciplines. 

The HEFCE Joint Performance Indicators Working Group (JPIWG) produced a report Higher Education Management Statistics: a Future Strategy, 1995, which recognised space use as one of the three areas for which estate management performance indicators should be developed. It recommended that “while it is convenient to make comparisons with a threshold or norm, an absolute standard is not always relevant” and recommended sq.m. and Weighted Student Full-Time Equivalents (WSFTE) as the unit basis for comparisons.

Following the JPIWG report the Space Weightings Report was produced in 1995. It examined the space use at a sample of 32 HEIs, to produce a set of ‘space relativities’ or weightings for both teaching and research, based on ‘cognate groupings’ related to academic subject categories. These were criticised by Revel (1997) as a tool for improving space efficiency since they are based on national averages across a diverse set of HEIs, “with no judgement on the adequacy or otherwise of that provision and …. no account of the need to improve utilisation”.

A study was carried out in 1997 for the University of North Carolina, reviewing space standards in use throughout the USA (Kaiser & Klein, 1998).  It found that many states had developed their own version so that there was no uniformity, but those standards fell into three groups:

a) Space planning: “standards are guidelines for assessing or projecting current and future needs based on specific assumptions of program, enrolment, employment, and/or research growth during a given planning period.” Usually expressed in terms of a square feet allowance, planning criteria permit analysis to predict how much of each type of space will be needed. Space types were usually categorised by HEGIS (Higher Education General Information Survey) room use codes. These figures were used in comparison with current space statistics, to calculate hypothetical floorspace surpluses or deficits in each category. For classrooms and teaching laboratories, the space-planning standard was used with two space utilisation standards, often combined into a space factor, to predict space needed and compare it with actual space.

b) Space utilisation standards are guidelines for comparative analysis of the efficiency or productivity of space use. Utilisation standards for classrooms and class laboratories measure the number of hours per week a room is in use and the average percentage of seats occupied during any given hour. The utilisation standard is used in conjunction with the planning standard to assess adequacy of current space or project future needs.

c) Space programming (or design) standards are criteria used as architectural planning or cost estimation guides.

The report warned against expecting uniformity in standards, since “differences in institutional mission, program diversity, or specific strategic plans” should be considered. It also noted that space standards are quantitative tools and cannot incorporate measures for qualitative factors such as physical condition, adequacy, and appropriateness or functionality which must be considered in evaluations of capital needs, but usually require a separate methodology.

The Australian university estates managers’ organisation, AAPPA, has produced extremely detailed and complex Space Planning Guidelines (Stephenson et al., 1998), including allocation guidelines by space type, indicative space utilisation rates and space planning guidelines by departments and discipline.

2.2 Space Management in Higher Education: a Good Practice Guide. (NAO, 1996)

This important report was steered by the National Audit Office, HEFCW and institutional representatives, and based on a study largely of Welsh Universities. It identified the objectives of space management: higher intensity and more effective use of existing accommodation, reducing the need to procure additional space, quicker response to users’ needs and a better match between their requirements and the space available. It advocated improvements in structures, information and space management techniques. It suggested 

· establishing space management committees at a senior level, 

· adopting a space management strategy, 

· communicating space policy clearly to staff, 

· establishing adequate current data including utilisation rates, 

· implementing space charging 

· computerised central timetables, 

· cost-effective re-allocation of space.

The report noted the widespread use either of modified UGC norms, or of subject-based space weightings and acknowledged their usefulness and limitations. It preferred direct assessment of users’ needs and measures of space utilisation, and relegated space standards to a secondary role, for space planning models and some types of space charging systems.

The report provides a detailed overview of issues involved in teaching room utilisation surveys, but neglects utilisation of other spaces, although they usually constitute a significant proportion of the estate. The discussion of a central and computerised timetable is detailed and helpful, but once again, will improve efficiency in only part of the estate, albeit part where inefficiency is often significant. The report strongly advocates space charging and discusses benefits and pitfalls to be considered in designing a system. It provides case studies suggesting space savings as high as 50% and the potential for re-allocation of space between functions and users. This magnitude of saving was recognised as challenging and has not been achieved in practice following the report’s publication. 

The report also advocated space allocation models, to be implemented as part of a fundamental review of departmental space needs. The allocation should identify each department’s needs, possibly on the basis of subject space weightings and research requirements. The methodology for this is however, not well developed in the report, other than identifying departmental usage, compared to an assessment of need, and taking measures to redress the balance incrementally. 

2.3 Space charging

HEFCE published Methods of Apportioning Space Related Costs in English Universities (Griffith, 1999) describing alternative systems in some detail, and recommending their ability to educate users about space costs and modify behaviour by rewarding efficient space use. The report looked at the measurement of occupied space, the costs to be distributed and the distribution mechanism. An assessment of the actual results of such systems was outside its scope and it looked only at UGC norm based methods for assessing department’s appropriate space allocation, rather than the more difficult needs-based assessment recommended by the NAO report. The methods applied only to academic space and did not provide a discipline for central departments. It noted that space charging usually consists of a ‘service charge’ relating to the operation of the estate rather than an annualised capital charge, or ‘rent’.

2.4 The Estate  Management Statistics (EMS) Project

This major, ongoing project, run by IPD Occupiers Property Databank in association with GVA Grimley, for HEFCE, has collected data, based on a well-developed data template, (IPD & GVA Grimley, 2001) from estates departments at institutions throughout the UK. Data is now available for 1997/8 onwards and annual collection is now established, with improving data quality as collection and definitions are refined. 14 Key Estate Ratios (KERs) are produced and institutions can access the data of all HEIs, via a CD ROM, and compare it with the aggregated results of any chosen benchmark group of 10 other contributors. 

In designing the system, utilisation rates were ranked as the second most important KER by the sponsor institutions, but relating only to teaching space. The latest Pathfinder Group Report, (IPD & GVA Grimley, 2000a), suggests developing potential space utilisation analysis based on an assessment of student contact hours, compared to actual utilisation levels, aimed at identifying the mismatch between demand and provision. It noted that a substantial number of institutions could not currently provide this data. This is seen as a ‘useful starting point in assessing space need’ (IPD & GVA Grimley, 2001) and is the latest step on the path from using crude sector-wide space norms towards assessing actual departmental needs within an institution. It would however, in the form proposed, only cover teaching space, leaving a large proportion of the estate still lacking a needs-assessment methodology.

A study of International sources was published in connection with the EMS project (IPD & GVA Grimley, 2000). The study focussed on performance indicators, and found they had been systematically developed only by APPA (The Association of Higher Education Facilities Officers) in the USA. However, they relate largely to facilities delivery rather than space management. 

2.5 Estate Strategies

The development of strategies was instigated by the Strategic Estate Management Circular, (HEFCE, 1993).  HEFCE, (2000) provided updated guidance for universities revising their strategies for the first time after 5 years. The guidance stressed links with the institution’s mission statement and academic plan and identified space utilisation as one element of the standards and targets to be set.  It recommended institutions to adopt a space strategy, involving utilisation rates, options for remodelling, management techniques, targets and monitoring, to be annexed to the estate strategy. The specimen estate strategy attached categorised utilisation rates, measured by the NAO (1996) method, as:

35%+  

good

25 – 35%
fair

< 25%

poor

The specimen strategy also analysed reasons for poor utilisation, such as inaccessibility, and proposed remedies. In assessing requirements for future floorspace, it applied UGC norms ‘discounted by 10%’ and HEFCE space weighting ratios, with an utilisation rate of 40%, open plan space as a norm and 9m2 per support space staff. This approach may be taken as a snapshot of the state of the art looked for at the report date, still focussing largely on teaching space utilisation and using norm style data.

2.6 International sources

The Association of Higher Education Facilities Officers (APPA) in the USA publishes the journal, Facilities Manager, which disseminates research into HE space management. The journal can be searched on www.appa.org. and the following are the most relevant articles.

Biddison & Hier, (1998) explained why there was increased US interest in reducing HE estate costs. They contrasted the increase of 234% in costs over the preceding 15 years, with the rise of only 82% in median household incomes. This had prompted legislation forcing colleges to exercise greater financial accountability and control. The article advocated cutting costs of classroom provision by setting utilisation targets, and suggested 30-33 hours out of a 45-50 hour week (66% frequency) as a reasonable target. Although there was no available body of empirical utilisation data, the authors’ research showed levels as low as 20% and over 50% was rare. They advocated investigating cost savings for different utilisation rates, as a method for instigating policy change and increasing efficiency over time. Table 1 illustrates the approach.

Table 1: Benefits from increasing room utilisation

	
	Room Inventory
	Benefits from increasing room frequency

	Frequency rate
	No of rooms
	Sq. ft.
	Rooms saved
	Reduction in sq.ft
	Value of construction avoided
	Operating cost burden

	45%
	237
	142,200
	
	
	
	

	50%
	213
	127,800
	24
	14,400
	1.7m
	100,000

	55%
	194
	116,400
	43
	25,800
	3.1m
	180,000

	60%
	178
	106,800
	59
	35,400
	4.3m
	250,000

	Assumptions:   

Number of classroom hours to be accommodated: 4,000 in a representative week.

Average square feet per classroom: 600

Average cost of new construction:  

$120 psf

Operating cost per square feet: $7
	Room Frequency Defined: 

the percentage of time a classroom

is occupied.




  Source: adapted from Biddison & Hier (1998)
Two factors were identified as crucial for success: 

· quantitative data with compelling analysis

· a management ‘champion’ with high-level commitment to  the process of change, to drive it on and prevent it lapsing.

A working group identifying a research agenda for APPA focussed its consideration of space management issues on “methods and criteria for measuring asset productivity and utilisation”, (Daigneau, 1999). The group considered that HEIs rarely examined utilisation after constructing a new building and “This has raised the impression with many business-minded legislators and trustees that higher education administrators are prone to build too much space for their needs. This is simply because they are unable to show how effectively or ineffectively they use it.” 

Shader & Vaughn (1998) described the space planning system at the University of Missouri-Columbia (MU), from its inception in 1995 when the Space Planning and Management office (SPAM) was created. Floor plans were drawn and maintained in AutoCAD R13; attached to a space database constructed using Archibus FM10. A Standards and Conventions Manual was created to guide the creation of computerized floor plans of the university's 1,100 buildings, comprising 15 million square feet of space. Plans for 200 of them are accessible via an interactive campus map or building list through MU's campus facilities' home page http://www.cf.missouri.edu. The web page makes available manuals of procedures. 

In January each year departments are asked to update, via the web, a record of their room use and to break down each room's activities, by percentages, into categories. 

These are

· instruction, 

· university-funded research, 

· externally funded research, 

· public service, 

· departmental administration, 

· student services, 

· general administration, 

· plant operation and maintenance, 

· library, 

· auxiliary enterprises, 

· service operations, 

· teaching hospital and clinics. 

Office and research space surveys determine how many people, by FTE, require office space and help plan for adequate research space, although this does not allow for laboratories. The instructional space survey requires teaching staff input. With information gathered from the above surveys, SPAM produces a formula-driven Space Generation Model, and each July reports space-use to senior management. The report categorises existing and generated departmental space needs along lines described in the 1992 Post-Secondary Education Facilities Inventory & Classification Manual published by the National Center for Educational Statistics. Formulae for generating certain types of space needs on campus involve standards researched and developed by SPAM. The office has space standards for typical offices, classrooms, animal labs, and library space. Office space is broken down by title and function to account for varying responsibilities and duties. A more extensive list, based on academic disciplines, has been created for research and teaching laboratory space. Planning standards for other types of space are being developed and all space standards are continually being refined and benchmarked against information gathered from peer institutions.

Web sites of other universities in the USA, Canada and Australia show systems of varying sophistication, many concentrating on central room booking via an intranet. Although APPA has disseminated some useful material, it appears that practice in the USA is patchy, with widespread low utilisation rates, contrasting with advanced practice in individual organisations such as MU.

The AAPPA web-site, www.aappa.com provides information about the activities of The Australian equivalent organisation to the US APPA.

2.7 DEGW scoping study

In October 2000 DEGW reported its investigation, instigated by the Funding Councils, into the need for an UK wide advisory group concerned with space management in the HE sector, (DEGW, 2000). The study was based on a literature review and interviews with key players in the HE sector. It noted a consensus that utilisation rates are low, in part due to the unsuitability of space for current teaching and learning practice. The past concentration on centrally controlled classroom utilisation has left a large part of the estate untouched, and a broader approach was recommended. It identified many obstacles to change, among them the low priority given to estates issues by senior management, a culture which sees space as a ‘free resource’ and conservative teaching patterns. Where space management systems were in place, such as space audit, there was inadequate follow-up action to bring about efficiency gains.

The report stressed the issue of estate readiness for teaching and learning in the universities of the future, which might be orientated to different sectors of the HE market and using delivery methods quite different from today’s. It is important in drawing attention to the effectiveness of space as well as to the efficiency of its use. It recommended that a steering group be set up, chaired by a Vice Chancellor, to raise the profile of space management and ensure that its output will not be confined to the estates community.  This group met for the first time in January 2002.

2.8 Summary

· Despite a decade of attention being paid to Space Management in HEIs, progress towards improving the efficiency of their estates has been slow. Space management practice is variable and there has been little progress in raising awareness of the space costs and the potential for savings from improved space management. 

· A lack of will at top management level within HEIs has meant that even where space management techniques are in place, they have often not been used to drive significant efficiencies.

· The two prerequisites for increased efficiency are

a) Sophisticated data analysis

b) A space management champion at high level within the organisation, to progress change over a protracted time period.

· The space management ‘toolkit’ includes:

· space data systems, space audit and data analysis

· space allocation by standards or by agreement with users

· central timetable for some proportion of teaching rooms

· space utilisation surveys

· re-configuration of space

· space charging

· new ways of using space

· benchmarking, including EMS data in the UK

· performance indicators

· But neither the detail of how to implement these tools, nor their effectiveness, are well-understood by the sector as a whole.

· Issues of efficiency and effectiveness of space should be brought to the attention of top university management.

3 Case study methodology

The research started with a review of the literature on space management, particularly in the HE sector. Previous studies (DEGW, 2000, IPD & GVA Grimley, 2000) include recent literature reviews, but with a different focus from this project. They were useful pointers, especially to the UK literature. They also highlighted the paucity of sources outside the UK, other than in the US and Australia. 

Following the literature review, the project proposal allowed for visits to six HEIs to explore their space management practice. The visits were carried out between July and October 2001.

3.1 Sampling

There is no quantitative way of identifying which universities operate best practice, and a combination of different approaches was therefore used to select institutions for interviews:

An invitation to collaborate was circulated to Heads of Estates by means of the AUDE mailbase, together with a request to recommend HEIs known to operate well-developed space management practices. This elicited 16 responses. Contacts made at AUDE events suggested further examples of good practice. Nine universities were contacted, resulting in 6 visits. They are anonymous due to the sensitivity of some of the information collected.

The bid proposed working with the East Midlands consortium of Universities in their project for development of the SPACEMAP system, but this was delayed, limiting the potential for collaboration. 

3.2 Interviews

A pilot visit to Edinburgh University, together with the literature review, formed the basis for a detailed list of questions, which was sent to each interviewee before the visit. In some cases the interview was with a single space manager, and in other cases with two or more individuals involved in space management and operating the central timetable. The study draws on the views of space managers, not the great variety of employees using space, and to that extent is a partial view of the subject.

3.3 Summary

· The project used a literature review to design a pilot agenda for interviews with space managers believed to be operating good space management practice.

· After a pilot interview, the space managers at six other HEIs were interviewed over the period July to October 2001.

· A combination of different approaches was used to select institutions for interview, including the AUDE mailbase.

· The study is based on the views of space managers, not the employees using space, and to that extent is a partial view of the subject.

4 University management structures

Traditionally, HEI managerial structures were seen as either ‘collegiate ‘ or ‘managerial’, with the latter occurring predominantly in the new universities. Price and Matzdorf (1999) suggest that the model illustrated by Figure 1 better reflects today’s diversity of relationships between ‘senior’ / ‘central’ management, the estates directorate and academic departments. 

Figure 1: A model of evolving 'managerialism' in HE institutions
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The two axes of the diagram relate to the degree of ‘top-down’ financial and performance management (managerialism), and the degree to which individual departments are seen as identifying with a larger institutional whole (connectivity). They suggest institutions should identify their position within this grid, before determining which space management approaches to adopt. Two of the collaborating institutions are managed as a ‘tight ship’ with the emphasis on planning for efficiency, two appear to take the ‘portfolio’ approach, one the federal approach and one functions in the traditional ‘collegiate’ manner.

The complex reporting line for the Estates Directorate, illustrated in Table 2, is typical of those operating in collegiate UK HEIs during the 1990s. Space management is just one of many areas covered by the Estates Directorate. 

Table 2: University bodies and reporting structure for Estates Directorate

	
	General role
	Reports to

	Council – statutory body
	Management and control of university’s finances and property
	Senate 

(academic implications), HEFCE

	UPRC- University Policy and Resources Committee
	Review annual plan, plan development for academic needs, including buildings
	Senate, Council

	ESA - Estate Spending Authority – one of several spending authorities
	Responsible for all services operated by Estates Directorate
	Council, via UPRC

	EPS - Estates Policy Subcommittee
	Consultative role
	

	Estates Directorate
	Managing the estate
	EPS, ESA, UPRC


In the universities interviewed, responsibility for the elements of space management sometimes lies with the Estates Department, but may also be distributed elsewhere, as shown in Table 3.

Table 3 Responsibility for Space Management

	
	Estates Dept.
	Faculties
	Academic Departments
	Planning

Dept.
	Registrar
	Finance Dept.

	Space data system & audit
	(
	
	
	(
	
	

	Space allocation to:
	
	
	
	
	
	

	· Faculties
	(
	
	
	(
	
	

	· Departments
	(
	(
	
	(
	
	

	· central admin. departments
	(
	
	
	(
	(
	

	· central academic & student services
	(
	
	
	(
	
	

	· research institutes
	(
	
	
	(
	
	

	Timetable for:
	
	
	
	
	
	

	· central space
	(
	
	
	(
	(
	

	· departmental teaching space
	
	(
	(
	
	
	

	Utilisation surveys
	(
	
	
	(
	
	

	Re-configuration
	(
	(
	(
	(
	(
	(

	Space charging
	(
	
	
	(
	
	(


In 2 of the collaborating universities central timetable responsibility functions well in the registrar’s department and in 3 it is included within Estates. However, in one university it has been moved from the Registrar’s department to Estates to ease communications. In one HEI a specialist unit, comprising seven people, deals with space planning and management.

Although the Estates Departments are gradually improving the effectiveness and efficiency of academic space use, locating control of space allocation for central administrative departments with the Registrar’s Department in three cases means that it is suspected of being haphazard and inefficient. 

4.1 Top management commitment and space management committees

Progress towards increased space efficiency is attributed to the commitment and involvement of top management at VC or PVC level. Conversely, the lack of interest at higher level is cited as the greatest impediment to change. Among the most effective HEIs, in this respect, are those where a Space Management Committee or small group of top managers interest themselves in space efficiency issues and meet regularly and frequently, so that the programme of change and implementation is pushed forward. In one case this committee meets fortnightly and includes not only the Director of Estates and a PVC but also the property manager, the estates data manager, the operator of the central timetable and the IT systems manager. Their accumulated practical experience and frequent meetings are seen as important in planning improvements to the system of space allocation. In another HEI efficiency gains have been achieved under a dynamic and managerial system, with a strong lead from the VC and estates managers involved in a wide range of groups making executive decisions.

4.2 Officer level management structure

Traditionally University Estates Departments have been orientated towards facilities, maintenance and development functions rather than estate management. The operation of sophisticated and effective space management systems requires skills that may therefore be under-represented in these departments. It would appear also that in some of the departments visited, there is insufficient staff available to expand the space management process.

4.3 Matching space management objectives to the university’s mission and ethos

The HEI’s mission is highly relevant to its space management. Imperial College’s mission statement includes the ambition “to continue to attract and develop the most able students and staff worldwide. To remain amongst the top tier of scientific, engineering and medical research and teaching institutions in the world” (www.ic.ac.uk). This ambition is not likely to be fulfilled in an estate that provides minimum space standards.

4.3.1 Different types of university

Apart from the institution’s managerial culture, probably the most significant difference between HEIs, as regards space management, is the amount of research they carry out. Figure 2 shows the proportion of space allocated to research in the HEIs that provided data for the 1999-2000 EMS survey.

Figure 2: UK HEIs’ research floorspace as percentage of total floorspace.
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Source: IPD & GVA Grimley, 2000

In the large number of HEIs that have relatively little research activity, space management centres on control of teaching and support space. However, in those with a larger proportion dedicated to research, management techniques need to be more diverse to deal with the variety and variability of its demands. Teaching programmes tend to be relatively static compared to research contracts, which have shorter timescales and can therefore demand more frequent changes.

The EMS figures (IPD & GVA Grimley, 2001) show that the proportion of space occupied by support functions varies considerably between HEIs. Figure 3 shows the proportion of space taken by teaching and research, compared to that occupied by support functions. Sorting the data by support space reveals a number of HEIs where

Figure 3: The share of total NIA occupied by support functions compared to that occupied by teaching and research.
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Source: IPD & GVA Grimley, 2001

space efficiency measures orientated towards teaching and research will leave a substantial part of the estate untouched. 

Figure 4 shows how much the wealth of HEIs differs, in relation to their estates, with pressure to cut space allocations being more intense in those with lower budgets. It is no accident that space management techniques have been applied very effectively in some of the lower budget HEIs.

Figure 4: HEI Income per square metre
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Source: IPD & GVA Grimley, 2001

4.3.2 Teaching and learning styles

In three of the collaborating HEIs it has for many years been normal for academic staff to run seminars in their offices, for up to six students. In contrast, at another HEI all seminars are run in pooled teaching space and academics see students by appointment only, in separate interview rooms. Their offices are open plan and therefore unsuitable for this purpose. Contrasts of this sort in teaching and learning styles drive the need for different types of space at different HEIs. The movement towards student centred learning in the 1990s has also reduced the amount of face to face teaching in some HEIs and necessitated more student access to learning resources, many of them electronic. Development of online teaching means that some classes, particularly for part-time and overseas students, can now be run electronically without the need for teaching rooms. The balance of styles varies from one HEI to another, determining not only the amount and type of space needed, but also the space management methods that are viable and effective.

4.3.3 Space rich or space poor?

The EMS figures (IPD & GVA Grimley, 2000) show considerable variation in the amount of space per student at different HEIs. This arises partly from historic background, the different periods at which their estates were constructed and the flexibility of their configuration. It is also linked to differences in their wealth, with low income being one of the main drivers for increasing space efficiency. The HEIs visited seem to indicate that financial stringency often instigates the development of space management systems and equally important, use to their full effect. 


 REF _Ref530032667 \h 

Figure 5
 shows the relationship between academic space per student FTE and office area per academic staff FTE, with HEIs sorted in ascending order by the latter. Fitting a trend line to academic space per student shows that the increase in office space per staff FTE is loosely mirrored by an increase in academic space per student FTE. 
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Figure 5: Academic space per student and academic office per academic staff FTEs.








Source IPD & GVA Grimley (2001)

Although the correlation between the two is low at 0.25, it is positive, suggesting that HEIs with higher allocations for staff offices also tend to have higher space allocations for students; they are ‘space rich’ compared to those at the other end of the spectrum. This may be because their wealth enables them to bear the high costs of the estate. It may also be a conscious or unconscious decision to position themselves in marketing terms.

There is no surprise in the discrepancy between HEI’s space allocations, and it is unrealistic to suggest that they should operate the same space standards, since their missions and estates vary so widely. The estate is an effective expression of an institution’s image and often forms the most enduring impression for students, visitors, new staff and the local community. Its ‘feel’ includes the intensity of its use as well as the quality and style of its buildings and open spaces. HEIs have to decide whereabouts the estate should lie on a spectrum, ranging from high density through to spacious, low intensity. In doing so the HEI gives a message to its stakeholders and makes a marketing statement that influences its ability to attract students (Price et al., 2001), staff and business customers. However, as the estate’s functional and physical depreciation advances, there is a trade-off between spaciousness and the estates’ quality, which experience at the collaborating HEIs suggests has become a major issue. 

4.3.4  Light or tight control of space

The experiences of the collaborating HEIs show that if the internal will exists, space savings are possible, even if only to avoid new building, rather than to reduce the size of the estate. Alternatively a low level of control can be exercised, with less impact and fewer estates staff resources required. The intensity of control in the HEIs varies considerably but does not fully support Price and Matzdorf (1999)’s attempt to link the different management structures to different space management tools, illustrated in Figure 6.

Figure 6: Space management approach matched to management structure.(from Price and Matzdorf (1999)
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 Most important is the interest of top university management in the issue, and their willingness to drive forward change. In some instances the drive for efficiency comes from difficult financial circumstances demanding energetic action. In some cases the wealth or managerial culture of the institution means there is little or no appetite for increased efficiency. The interest and determination of the Estates or Planning Director is also relevant. 

In adopting space management systems, an HEI can select and implement them to exercise different levels of control over space. At one extreme, tight space standards with comprehensive central control of pooled teaching rooms can be combined with a high space charge. This tight control is likely to drive down space use and result in high levels of cost savings. However, a particular HEI may not see this as desirable, choosing a gradual increase in efficiency. This could involve more generous space standards, pooling only some of the teaching rooms and either space charging at a low unit price or none at all. At the collaborating HEIs an incremental approach was usual, instigating space standards as the basis for allocation first, often followed by pooling of teaching rooms and finally space charging. Table 4 illustrates the two extremes of the control spectrum.

However, the critical issue is not the choice of space management systems, but the extent to which they are used to drive space efficiency and effectiveness. At some of the HEIs visited, although space management systems are in place, their implementation is such that they have little impact on space use. In some instances this is due to lack of interest by top management, for instance when a report on low utilisation is provided, no action follows. In other instances it is to do with calibration: generous space standards, low space charges, short teaching day.

Table 4: The spectrum of space management control
	space management system
	Tight control
	Light control

	Central timetable for pooled rooms
	· All teaching rooms

· Include all meeting rooms

· Reduce size of pool to increase use of unpopular sessions

· Increase length of teaching day
	· Small proportion of rooms included

· Departments have own meeting rooms

· Generous number of rooms provided

· Short teaching day



	Utilisation surveys
	· Each semester

· Stringent follow-up to retrieve unused rooms

· Cross check size of groups booked cf. Registrations

· Cross check time needs of modules with time booked
	· Infrequent or never

· No follow-up

· Allow block bookings unrelated to class size or time needs

	Space standards
	· Low sq. m. allocations per FTE/user      

· Shared offices

· Shared laboratories
	· Generous sq.m. allocations per FTE/user

· Individual offices 

	Space charging
	· Based on departmental and pooled space

· Penalises space use in excess of  space standards allocation

· High charge per sq. m.

· Little or no cross-subsidy for ‘poor’ departments


	· Based only on departmental space

· Based on current space use

· Low charge per sq. m.

· Buffer provided by cross-subsidising ‘poor’ departments


4.3.5 Estates staffing implications

Space management is a continuous activity that requires staff and resources if it is to be effectively implemented. Tighter control of space use, by means of the systems shown in Table 4 does require more staff. At the HEIs visited it was not possible to quantify the number of FTE staff involved, since responsibility for timetabling is often separate from space allocation, and space management staff often have other planning responsibilities unrelated to space use.

4.4 Managing change

DEGW (2000) argued that “people are not resistant to change but they are resistant to being changed” and stressed the need to budget for a process of change management, to support any space use or management innovation. The collaborating universities have, over several years collectively implemented many such changes, but with minimal change management, and without specifically budgeting for it. Most stated that innovations such as space charging and space standards were introduced by a technical document issued at high level and sent to deans and departmental heads. There has been little or no attempt to communicate objectives and potential gains to staff, nor to engage their consent and support. Fear of resistance to change seems to have deterred widespread education of staff about the objectives and potential gains from techniques such as space charging. Ironically, educating users about the cost of space is perceived as one of the main objectives of space charging.

4.4.1 Change management: top down or consensual?

CURDS (2000a) identified the typical university culture as person-orientated, as illustrated in Table 5, reinforcing DEGW’s argument for involving staff at all levels. CURDS (2000b) advocated stakeholder mapping as a means of successfully implementing new management projects. As well as gaining support from those exercising power within the university, this technique recognises the importance of

Table 5: HE culture and management style
	Culture


	Ways of thinking and learning
	Ways of influencing and changing
	Ways of motivating and rewarding

	Person
	Resent attempts by others to plan their future, learning from new experiences.
	Influencing and changing based on exchange, will only do something for if reciprocated.
	Value freedom to act and speak. Like to be consulted but not to participate.


identifying the interests of  stakeholders at all levels in the organisation. The workspace issue is unusually pervasive, being of importance to all employees both in facilitating their work and symbolically. For this reason, and bearing in mind the nature of university culture, it is important to consider change management as part of any space management innovation, in order to ensure its success.

4.4.2 Change management outside the HE sector.

Examples of space management and space use innovations frequently include accounts of managing change. Scottish Enterprise piloted new office working practices in its existing building before commissioning a new building at Atlantic Quay in Glasgow. The pilot involved more than 50 staff working over two years in new office layouts, using a mixture of workstation formats. The study identified the workplace needs of different workers, and the mix of types of workspace required, as well as introducing the concept to the staff and enabling them to help determine what was effective and what was not. On completion of the new building, staff were trained in its philosophy and use, and worked there for an induction week in small groups, prior to moving the whole organisation there. Evaluation and feedback to staff on the operation of the space and their new working practices is ongoing.

Summary

· The managerial/collegiate dichotomy in HEI management is being replaced by a more complex range of structures. Price and Matzdorf (1999) characterise these by different degrees of managerial control and connectivity of the parts with the institution as a whole. The collaborating institutions provided examples of variation in both respects.

· Responsibility for space management is usually one of many Estates Directorate (ED) functions, but at the collaborating HEIs its various components are also operated by the Registrar’s Department, a University Planning Department, the faculties and departments.

· Commitment at top management level, by the VC or PVC is critical in making space management effective. In several instances although systems are operating, they fail to improve efficiency significantly because of 

· lack of management will or interest,

· calibrating the space management systems so that they had little impact on users

· A space management committee, including a PVC, the Estates Director and officers operating the space management systems, meeting frequently, can effectively drive forward space management improvements.

· The space management objectives should reflect the University’s mission.

· The EMS data (2001) shows that at some universities substantial proportions of the estate are devoted to research or to support space. Space management systems need to address efficiency and effectiveness of these functions as well as teaching.

· Differences in learning and teaching styles mean that space management approaches differ between institutions.

· HEIs with higher teaching space allocations per student tend also to have higher office space allocations per staff member (EMS, 2001) – they are ‘space rich’. This may be because their wealth enables them to bear the cost, and they choose a spacious estate as an expression of an elite status.

· An institution’s estate is an effective expression of its image, and enables it to market itself to its stakeholders, whether students, providers of research funds, business customers or staff.

· HEIs can position their estate on a spectrum, from high to low density use. However, as depreciation advances, there is a trade-of between spaciousness and quality, which has become a major issue for the collaborating HEIs.

· Effective space management requires staff resources.

· The collaborating HEIs failed to implement change management programmes of the sort recommended by DEGW (2000), although CURDS (2000) identifies this as particularly important given the nature of university management culture.

· Educating staff about the cost of space is perceived as one of the main objectives of space charging, but ironically such systems have been introduced without communicating anything about them to staff below head of department level. This reflects top management’s managerial approach.

5 Data Systems

The data range and detail varies considerably between the collaborating universities. In several cases they have created or added their own spreadsheets or databases in an effort to remedy the inadequacies of their outdated data storage and analysis software. In almost all cases they plan to increase the coverage of their data, partly in response to the EMS project, but mainly to enhance understanding of space use and inform decision making. 

5.1 Space data

Shader & Vaughn, (1998), describe in detail the evolution of space data collection  at Missouri , using a web-enabled CAD based system. Room percentages and area data are used for the space planning model and for indirect-cost reimbursement reporting. They categorise space as:

instruction, 

university-funded research,

externally funded research, 

public service, 

departmental administration,

student services, 

general administration,

plant operation and maintenance, 

library,

auxiliary enterprises, 

service operations, 

teaching hospital and clinics

University A uses INSITE which provides labelled floorplans integrated with a database system, offering powerful visualisation and analysis tools. For instance it is possible to interrogate the plan for rooms of a particular size, or use, which are then displayed colour coded. The plans show the dimensions and use of rooms. The database attached to the plans is in spreadsheet form, with space categories of teaching, balance space and support space. The database will soon be expanded to hold room capacity/actual use, fitness for use and quality data. A record of IT and AV facilities in rooms is held on the timetabling database and kept by schools for their own use, but is not held centrally, because it is difficult to keep updated. Schools can use the database if they want, to input their own data at lower level. Improved security will enable the system soon to be available on the University intranet. 

University B has a space database, but creates space analysis on stand alone spreadsheets. The MAC (Management and Administrative Computing) system, introduced about ten years ago, includes an asset register which records every room, and for each one:

· 3 digit building code, 2 digit floor level code, 2 digit room code

· plan dimensions, height, area, volume

· Departmental occupier, by code

· Teaching room capacity

Departments access this central database on a read only basis. A stand-alone database also records refurbishment date, and facilities such as seating. There are plans to include facilities information in the teaching room database, excluding IT equipment. The system can select data by room function or space category. For the first time this year departments have graded rooms on a scale from 1 = excellent, to 4 = inadequate.

University C has used the Oracle MAC for over 10 years. Its reports are produced in Access database form, and record room number, area and capacity for all types of space. The database does not record room facilities, quality/nature of space nor room dimensions. The space manager does not believe CAD data is necessary for space planning, especially for old buildings and those with small floorplans, but it is desirable. CAD plans are held for new buildings, but not used for space planning.

University D records all teaching rooms, by building, on an Excel spreadsheet compiled by the space manager. The data includes seating capacity, a total of 13,050 seats. There is also a record of every departmental room which can be interrogated to list rooms and area used for research, including laboratories and RA accommodation, although it would not include lecturer’s offices as research space. Administrative offices can also be listed, with a space total. The University is acquiring ‘Aperture’ software, which has a CAD front end, linked to a database. This can sort data, for instance by department, and produce colour coded plans. It will link space data to the ‘Concept’ maintenance data, and perhaps eventually with energy cost records, enabling maintenance and energy costs to be identified annually for each building. 

University E records all 3,000 rooms on its space data system and records their allocation to faculties and departments. The space occupied by each department is broken down into 14 categories of directly occupied space and a share of pooled space. It lists all balance space, including corridors. The data is analysed and presented on a spreadsheet, to compare actual usage with space norm targets based on departmental staff and student numbers. CAD data links to these space records and the timetable software also contains relevant space data.

University F records on its ROBIC central timetabling system the capacity of all teaching rooms seating over 30. Some departments record the capacity of all their laboratories and workshops. The space manager is currently checking with each campus manager that his or her data records are correct. The resulting ‘space journal’ will allocate all space to an occupier and the database, including the record of occupation, will be updated. This will involve recording change in the room type and who is charged for it under the space charging system. Only two individuals have administrative rights to change the database. It does not record room use, which would be useful. 

5.2 Occupier data

All the HEIs record the department occupying space, although in one instance there was doubt whether the data was accurate. The Missouri University website (http://www.cf.missouri.edu) notes the difficulty of distinguishing instruction and research activities, especially for medical courses where the distinction between patient care and teaching or research activities is unclear. This creates problems in identifying the category of room occupation. University A distinguishes between academic and research staff offices and laboratories but attempts to identify the research/teaching percentage use of rooms have not succeeded. 

The central space database at University B holds records of:

· occupant, for offices or research space, including both academic and administrative staff.

· occupancy, e.g. 2 people working in a room with capacity for four

· category tag: 
Teaching




Research




Administration

· store room tag : Teaching or Research

University C records on its Access database:

· the department in occupation

· how many people of each category occupy each departmental office,

but not the identity of each occupier. The categories are those required to calculate space allocations using the University’s bespoke space norms, i.e.

Administrator,

Lecturer

Professor

Research assistant

Research postgraduate

Senior Administrator

Senior Lecturer

Taught Postgraduate

Technician

Undergraduate

The space manager at University D records the number and classification of occupiers of departmental rooms. He is currently collecting the name of each occupier from Departmental Administrators and will subsequently monitor changes using payroll information. The objective is to assess whether departments need more or less space.

At University E departments are asked each January to confirm data about room occupation, resulting in records being updated in April to include all changes during the previous year. Even where the space manager can pull down spreadsheets of HR staff data from the Registrar’s department, it is payroll based and not useful for space management purposes. Commonly cited problems are:

· lack of information on the type of staff, 

· it is often out of date 

· no record of visiting academics and emeritus staff, many of whom occupy rooms. 

· it includes staff who by the nature of their work do not occupy rooms

All the collaborating universities commented that centrally sourced staff data needs to be checked by departments before it can be relied on.

5.3 Course/module and student registration data

Data of this sort is accessed by very few of the space planners. In creating timetables they allow initially for the modules run the previous year, or use requests for space from academic departments. At University D timetabling occurs in advance of knowing actual registrations and so allows for 5% more students than the previous year. Adjustments are then made as necessary when actual student numbers and modules firm up. Without this data it is not possible to assess whether requests for timetabled space are reasonable or excessive. Several space managers commented that centrally sourced student data must be checked by departments before being relied on. At University B student data for each module is compared with booked room capacity and occupancy to analyse utilisation.

University D has used student registration data from the Registrar’s Department to identify sq.m. per student, but not on a regular basis. University E uses registration data to access unit and student data, for exam timetabling, but finds that the November registration finalisation date creates a tight timescale for publishing the exam timetable in December.

5.4 Financial data

Financial Directorate data at University A gives a breakdown of estate management costs down to campus level and the energy cost of some individual buildings. None of the other HEIs could or did directly import MIS data for performance indicators, although it is used in calculating space charges. When new finance and HR systems were installed at University F, there were hopes of making links to the space database, to generate indicators such as research income per sq.m.. Difficulties with the new systems and the prohibitive cost of creating links caused this ambition to be abandoned. 

5.5 EMS data

University A data is largely internally driven rather than generated for the EMS data collection. Most data items are provided, using the database system. University B provides most data items and tailors its space data update to tie in with the EMS submission date. Universities C and F provided most EMS data, although some items are approximate rather than precise. University D provides 90% of EMS data, but has trouble finding staff numbers, especially academic staff FTE. This is now being collected. University E has submitted very little EMS data but is currently addressing the issue.

5.6 Collecting and verifying data

University A database manager checks the space annually as a basis for space charging, following an established protocol, and updates automatically follow building or refurbishment projects. The departments update the database annually at Universities C, D and E, whereas changes due to projects such as refurbishment, are entered centrally. Apart from one medical school this works well. At most universities, some departments are able to update space data on a spreadsheet, but others prefer paper, and some do not have the skills to use spreadsheets. University F is in the process of introducing a new space data system with a web-based front end, enabling departments to update the records. They expect teaching space to be kept up to date, but not research space. Building managers will provide verification.

At University B space is audited annually by departments, in November. They work from an e-mailed spreadsheet showing both staff and rooms. In some cases the space manager helps with updating, which provides an element of verification. Otherwise, her detailed knowledge of the departments is the main check on data authenticity. Departments can send interim update details to the space manager during the year, but the annual update is designed to tie in with the December collection of data for the EMS submission.

5.7 Data transparency as an agent of change

Several of the collaborating Universities commented that making information about space occupation transparent, both as regards departmental occupation and more particularly teaching room occupation, has three desirable effects:

· it puts pressure on occupiers to give up space when they have an unfair share,

· it educates users about their own and others’ space use, and conveys the message that space is not a free good,

· it helps users plan their space use more efficiently.

University A makes standardised reports on features such as utilisation available on the intranet, so that transparency of use can drive increased efficiency. University F’s space records are similarly available, although some buildings are omitted for security reasons.

5.8 Levels of data for different space management systems

There is considerable variation in the detail of space data recorded. For instance at University F, where space is viewed as a departmental responsibility, within the discipline of a space charging system, Estates Directorate records show little detail. It was not possible to identify the detail of the departmental records. At University A, in contrast, where space charging is supplemented by close control of space allocations, and assessment of all types of space utilisation, the data is far more detailed. University B also has very detailed occupation data, to support its Reference Area space allocation process.

In principle little space data is required for space charging, whereas that required for space allocation based on space standards, especially bespoke ones, is far more detailed. Central timetabling and utilisation surveys extend the data requirement still further. In some instances, staff shortage and data system limitations constrain the amount of data collected. 

5.9 Space data systems at Newcastle University

Newcastle University has worked in close collaboration with Micad Systems Ltd since 1994, to develop an Organisation and Space Management [OASM] database and a Computer Aided Drawing [CAD] module with the facility to produce both graphic and text reports on buildings and accommodation. The information recorded for each room includes:

the department using the room, 

physical area, 

capacity, 

use and proportion of use for teaching, research and externally funded activities. 

This is supplemented by and linked to an Estates Terrier module which holds data relating to sites and buildings, such as values, insurances, rents, leases, planning rights and restrictions.

5.10 Further Development

Whilst these systems have been continually developed on a joint basis to achieve an effective space records resource a number of development requirements have been identified, particularly in relation to updating base data and flexibility of reporting. 

There are two stages to the information gathering process. Initially, Departments must be able to view existing data and secondly, they need to be able to notify the Estates Office of any changes or corrections as they happen. The development of a ‘dynamic’ system is now well advanced, utilising the current database and records to publish and collect data via the campus intranet web. By this means the Estates Office will be able to disseminate information to Faculties and Departments which will be able to view plans and data templates, available for modification by permitted users, as well as property reports. Following approval and verification in Estates, updates previously carried out by hard copy on a 12/18-month cycle, will now be downloaded automatically to update the records as changes happen during the academic year.

 Analysis of these dynamic records can then assist forward planning of departmental development, leading to rationalisation of space, and become an integral part of the University’s Strategic Planning process. As well as offering text and graphic report presentations the system has the following advantages:

· it is paperless

· transparency and accessibility to data and plans by all departments

· live [or near live] data will be viewed on line by selected networked PC’s with the facility to update data without special software, allowing a dynamic content to the database and reports

· no need for manual input of [verified] amendments in Estates Office

· more frequent reconciliation of records

· potential use of existing data from outset

· enhancement of professionalism, accountability and service of the Estates Office 

· accurate data can be applied to space analysis, allocation and rationalisation studies

The updated system will allow the Estates Office to expand the database to store more information such as building condition, statutory requirements and costs as well as overall site and building statistics. This should support the reporting requirements of the EMS survey, Transparency Review and the assembly of performance indicators where the ability to relate student, staff and financial data to space, not only across the whole University, but by faculty, department, research institute, building, room and activity, will be invaluable.

 In addition to the above the system has the capacity to

· ultimately interface with other Management Information Systems such as Syllabus Plus and SAP to further enhance space management and financial management opportunities

· offer FM information on services and servicing levels with weighting of costs e.g. by activity, where considered appropriate

· hold a hierarchy of plans in addition to basic layout/room allocation e.g. services/electrical – potentially with a hyperlink for ease of access via the web


Issues to be addressed as development proceeds include:

· information security and a hierarchy for managing the system

· identification of an individual in a Department or perhaps at Faculty level, as a 'space' contact

· training the nominated contacts to use the system and understand its purpose. 

5.11 Summary

· The range and detail of the data held by the collaborating HEIs varies considerably and all are expanding their data to enhance their understanding of space use.

· The best systems in use include:

· Web access for the whole institution

· Plan based visualisation and analysis tools

· Comprehensive data tailored to the space management systems in use

· Occupation and room quality data

· Classification of rooms by teaching, research, administration and other uses.

· Annual space data updates are carried out at most HEIs, using data provided by the occupying departments, informally verified by the space managers’ detailed knowledge of the estate. Records for updating are usually provided in paper or spreadsheet form.

· HR data is usually unsuitable for identifying space occupiers because it lacks details such as job description, includes individuals who do not occupy space and excludes visiting and emeritus academics who do. E-mail lists often provide the most regularly updated source of occupier names, but do not coincide with staff FTE numbers.

· All the universities said centrally provided data could be relied on only after being checked by departments.

· In most cases Estates Departments do not access financial data directly for performance measurement.

· Some universities believe making occupation and utilisation data transparent increases efficiency for three reasons:

· it puts pressure on occupiers to relinquish space when they have an unfair share

· it educates occupiers about space use and the cost of space

· it helps users plan their space efficiently

· Relatively little data is required for the least sophisticated forms of space charging, more for space allocation based on space standards, while central timetabling and utilisation analysis add a further data requirement.

6 Central timetable of pooled teaching rooms

 The approach to central timetables of pooled teaching rooms at the sample of HEIs varies in detail rather than in principle. The main areas of discretion will now be reviewed.

6.1 Selecting rooms

Obviously, the larger the proportion of the estate subject to the central timetable, the more impact it will have on efficiency. This suggests that HEIs would tend to include all teaching rooms in the system, but in practice this is not so. Figure 7 shows the percentage of rooms subject to central timetabling at UK HEIs during 1999-2000 (IPD & GVA Grimley, 2001).
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Figure 7: The percentage of  pooled, centrally timetabled rooms at UK HEIs 








Source (IPD & GVA Grimley, 2001).

The most comprehensive system is operated at University A which differs from the majority of the sample in dedicating over 60% of total NIA to teaching in 1999-2000, almost twice the ratio in four of the other HEIs sampled. Here all lecture and small group teaching rooms are included in the system and any attempt to create such rooms outside the system, from departmental space allocations, is strongly resisted. This enables all teaching room use to be monitored centrally for the purposes of space charging, on the basis of actual hours taught. As well as encouraging efficient use of teaching rooms, this is also likely to encourage contact time to be reduced to a minimum. Monitoring over the last 5 years has created pressure for full room use. The system at University A is part of its tight control of all types of space use, and operates within a regime which has cut space allocations below those seen as desirable at some other institutions. 

At University C just under 40 teaching rooms with a capacity of over 50 seats are centrally scheduled to accommodate lectures timetabled by the departments. The ED uses a database rather than timetable software. After all requests have been satisfied and checked, there is surplus space, which reverts to departments to use, as they will.  It would appear that a system affecting a relatively low number of rooms and with significant spare capacity is unlikely to bring about radical efficiency gains. 

At University B central booking has for the last ten years controlled availability of approximately 170 teaching rooms and the University's main halls and committee rooms, making up c. 5% of the estate. ED decided which teaching rooms should be included: all lecture rooms with capacity over 50, except in the hospitals, as well as some smaller tutorial rooms in areas which were already centrally booked, and some large buildings with many rooms. Some small rooms, close to individual departments, are prioritised for them in central booking. Class size is the priority when there is conflict over a room. In the case of an impasse, the Vice-Principal responsible for Estates has the final decision. Historic demarcation lines tend to be observed. A list of all centrally booked teaching rooms, the equipment standard to these rooms, as well as a separate listing giving network information on the rooms are available on the Media Services website. Timetable software is used. 

University D pools all rooms seating more than 12, estimated to constitute over 90% of teaching space, in its Syllabus Plus central booking system. Smaller rooms are departmentally controlled. The Registrar’s Department has operated the system for 5 years and there is very significant spare capacity. Rooms are frequently swapped from departmental control to pooled use and vice versa. This is by negotiation and is preceded by a ‘planning application’ published in the staff newsletter to avoid later problems.

At University E all non-specialist space is centrally booked. Timetabling here is particularly complicated because combined Honours degrees are encouraged. The week is divided into 4-hour ‘slots’ and subjects are grouped into ‘pools’, which run concurrently in one of the ten slots available. Subjects which are unlikely to be combined are pooled together. Since students take three units per semester, they are occupied for three of the ten slots per week for whole class teaching. Seminars and workshops can be at other times during the week. The timing is published in the undergraduate degree scheme, enabling students to plan childcare, part-time work and other commitments well in advance. A high proportion of the timetable, constituting the teaching for the major courses and large room teaching, persists from year to year, with the remainder being fitted in around it to accommodate minor units and changes. 9.00a.m. and 5.00 p.m. are unpopular sessions. Lecture rooms are under pressure at 10.00 a.m. and 2.00 p.m., since staff prefer to run lectures early in a ‘slot’ with supporting seminars following it.

The Semester 1 timetable is produced in June and is published in electronic form in early July. The space planning staff spend two weeks intensively inputting the requests from departments into the timetable system. Departmental staffs are not asked to do this because their turnover is too high to develop familiarity with the software. The departments check the draft over the summer and last minute changes are unavoidable, due to recruitment variability. For second semester, the draft is produced in October, disseminated in November and checked in the weeks before Christmas.

The space planning staff also carry out computerised timetabling for exams, using student registrations to access unit data and student numbers. Student data is not validated by departments until November, leaving little time for the exam timetable to be produced.
6.2 The timetabled day

The tightest control of teaching space is exercised at University A, as part of a ten year programme aimed at providing an appropriate and cost effective estate of an improved standard. The teaching day runs from 9.00 a.m. to 9.00 p.m. In others it runs from 9.00 a.m. to 5.00 p.m. and at University C, where there is surplus space, no classes are timetabled over the lunchtime hour.

6.3 Communicating with room users

The timescales for creating the timetable vary, but typically include the following steps:

1. In the spring departments are sent a copy of the current year’s timetable with a request for any changes needed in the coming year. This may be paper, spreadsheet e-mail attachment or web-based. A May deadline is set for returns.

2. ED updates the timetable to include new/changed requirements.

3. By July the new timetable is distributed to departments for checking and intensive negotiations over fine-tuning.

4. In Sept/Oct as recruitment numbers become definite, adjustments are made, including room swaps, session swaps and using spare capacity.

5. Throughout the year continual changes are requested by e-mail and phone. 

Timetables have to be created before the size of the cohort for any degree programme is known. Collaborating HEIs identified this as a problem for which they had no ultimate answer other than a degree of flexibility and spare capacity in the space available, enabling last minute adjustments.  

Timetable requests are generated within academic departments and channelled through representatives. At University B there is no consistent pattern for the level at which these representatives operate. A single person deals with each year of the medical course, and for one group of related courses within a particular faculty there is a single contact for each of the years but individual departmental contacts for the final year of each course. Otherwise most contacts are at departmental level, although some departments use a course leader for each individual course. Other collaborators agreed that the appointment of the contacts is a matter for individual faculties and departments and that there is often a mix of academic and administrative staff involved. In another university with a more managerial culture the contacts are uniformly with school administrators, who co-ordinate departmental requests.

Both in the UK and the US there are many cases of room booking being facilitated via the web; either on an intranet or extranet system. Alongside room booking capability, student and staff access to personal and course timetables and details of the accommodation and facilities in each room can be available. 

6.4 Improving utilisation rates by pooling teaching rooms

The extent to which utilisation rates have been changed by central timetabling varies. At University B for instance, where a large amount of space is pooled, new courses are being timetabled into previously unused afternoon sessions. Space for very large lectures is scarce, forcing them to run as late as 6 p.m., outside the normal teaching day. The amount of lecture rooms available has been reduced and the number of students has increased. Despite all these factors, utilisation rates have reduced from c.26% in 1996/7 to c.23% in 2000/1. The explanation is low student attendance and over-provision of space, especially lecture theatres, many in historic buildings where they cannot be subdivided. 

Low student attendance rates can have a significant affect on utilisation rates. For example:

· a lecture theatre seating 50 has to be used for classes averaging 25

· only 50% of the students attend class, 

· then the observed utilisation rate will be a maximum of         0.50  x  0.50 = 25%

The utilisation rate will be lower if the room is unused for some hours during the week. One university used its utilisation survey to compare the student numbers registered for each module with attendance. It found that average attendance across all areas of teaching activity was less than 50% and “for some classes the attendance level is around 25% of the registered class size.” This problem is experienced elsewhere and results in apparently low utilisation rates.

At universities C and D there is very substantial surplus space available after the pooled rooms have been timetabled. In order to raise utilisation, some rooms would need to be withdrawn from use, and could be made available for other purposes. There are however limitations on this strategy: the unfitness of purpose-built lecture rooms for alternative use, the fact that many are in historic buildings and the need to maintain a geographic spread of space to allow for staff and students to move from class to class without undue travelling. Analysis of utilisation should reveal any imbalances between room provision and the types needed for effective use.

Even where a substantial surplus of space means that pooling teaching rooms has little short-term effect on utilisation rates, space managers at the HEIs sampled found the hard data produced enabled them to demonstrate definitively when there was spare capacity, so avoiding new building.

6.5 Cultural issues

Those HEIs with experience of pooling a substantial proportion of teaching rooms perceive one of its main benefits to be educating room users about the availability of space, so reducing pressure for new space to be created. However, although several space managers believe their HEI to be ‘space rich’ they are aware that the academic staff think otherwise, believing themselves under pressure to teach in places and at times which are sub-optimal. Staff concerns are not necessarily for their own convenience but also to do with student preferences. The issue is not space efficiency alone, it needs to be balanced with effectiveness. In view of average attendance below 50% reported at University B and elsewhere, staff’s eagerness to make class times and locations attractive to students is understandable. The issue of making timetables ‘student centred’ was raised at most of the HEIs and is addressed on the Missouri University website. These constraints are to do with student and teaching staff expectations and are culturally defined. Expectations at University A with a 9 a.m. to 9 p.m. teaching day are quite different from those at University C, with its 9 to 5 day and hour-long lunchtime. Expectations cannot however be changed without an impact on students’ experiences and on staff. Significantly changing a university’s culture may affect its ability to market itself to students and attract and retain staff. Spare capacity is also necessary to accommodate one-off class changes necessitated by staff absences at conferences and meetings. These increase in frequency as pressure grows to make more research proposals.

Cultural change, such as increasing afternoon lecture room use, can be brought about gradually by reducing the number of rooms available, but relies on first taking a large proportion of rooms into the central system.

6.6 Summary

· Central timetabling of pooled teaching spaces is taking place in many universities, but the proportion of rooms included varies considerably. 

· Development of e-mail and web delivered timetables is in progress, offering improved communication for students, lecturers, timetable staff and departmental administrative staff.

· In order to drive space efficiency, a large proportion of teaching space needs to be pooled and rooms may need to be withdrawn from teaching use to the extent that classes have to take place outside popular sessions. Two of the six institutions visited had very substantial surplus teaching space, despite room pooling.

· The unsuitability of space can be a disincentive to its use. To drive effectiveness as well as efficiency, the balance of room types may need to be changed. Room quality and equipment are also factors.

· Student attendance may be low and staff are unwilling to give classes at times or in locations which their experience tells them will depress it further. Changes in student and staff expectations are required to overcome this problem.

· The data from comprehensive central timetabling of pooled teaching rooms clarifies whether or not new build is needed.

· In order to be an effective driver of space efficiency, room bookings should be transparent and followed up with utilisation surveys.

7 Space Norms and space standards.

At all the collaborating universities space managers use some system to judge, and to assert in the face of pressure for change, whether or not a subgroup of the HEI has sufficient space from which to carry out its functions. The space managers interviewed all perceived their space standards as an indispensable tool to back up negotiations for sharing out scarce space and capital resources in the face of continual demands for adjustment. This applies to both administrative space and academic space, although space management effort is often concentrated on the latter. 

Gerald Eve (2001) has carried out three annual surveys of a sample of office space, accommodating 74,000 employees. They are part of a programme aimed at providing office space benchmarking. The results show unequivocally that adopting space standards has “a significant bearing on occupational densities”
. However, there are different types of standards, and one based on status is less effective than one based on function or any other standard. Standards based on status gave the same density as using no standard at all. They conclude that the basis of the standards is important to their success.

Since office space standards used at the collaborating HEIs relate to offices net of circulation and support areas, it is interesting to see the survey results for the equivalent space measure, referred to as ‘net occupational density’ by Gerald Eve.  The averages for the 2001 survey are shown in Table 6. These densities are lower than those set by the UGC in the 1980s, which allowed for 13.5 sq.m. per academic FTE. However, the UGC document stated that this allowance included “small group space” i.e. tutorial space. Offices are regularly used for teaching at four of the collaborating institutions and this may at least partly explain the difference between current average office use and the UGC norm. Viewed in this light, the difference seems quite low. The UGC allowance of 7 sq.m. for non-tutorial staff, including researchers and secretaries, is low compared to current densities. Moreover, some of the respondents to the survey use open plan office layouts and new working practices such as hot-desking, hotelling and homeworking to reduce densities. These practices were unknown when the UGC set its standards, but need to be considered now as possible efficiencies. 

Table 6: Office net occupational  densities

	Average office ‘net occupational density’ in 2001 

(sq. m. / employee)
	UGC office norms, 1987

	Overall average
	Head offices
	Sole office
	tutorial staff including small group space
	Non-tutorial staff

	12.6 
	11.7
	13.2
	13.5
	7.0









Sources: Gerald Eve (2001) and UGC (1987)

The EMS report of data for 1999/2000 (IPD & GVA Grimley, 2001) shows that in contrast to the HEFCE norms, support staff actually occupy more space per FTE than do academic staff, as shown in Table 7. This may reflect the application of space controls such as space charging and space standards to academic departments, and the absence of similar controls on central administrative departments’ space use, which was highlighted at three of the collaborating universities. 

Table 7: Academic and support staff office NIA

	
	Median
	Lower quartile
	Upper quartile
	Mean

	Academic office NIA per academic staff FTE
	13
	10
	15.9
	14.3

	Support staff office NIA per support staff FTE
	14
	10.9
	20.4
	16.2










Source: IPD & GVA Grimley, 2001

On average, organisations surveyed by Gerald Eve allocated 25% of space to storage, but comparable figures are not available for the sector.

7.1 Lessons from collaborating universities

There are three ways of using space standards:

· UGC norms and modifications

· bespoke space standards

· the matrix approach

They fall into two groups. The first, of which the UGC norms are an example, use student numbers to drive space allocation, allowing for all other uses within the space allocated per student. The second uses a wider range of people, both staff and students, as the driver, allocating allowances of different space types for each type of person. There are many variations of these basic approaches, but the norms encountered at the collaborating HEIs are as follows:

7.1.1 Space allocation = f(number of students in the department, subject area). 

There are two versions of this type of calculation:

a) The UGC norms and their modifications: 

These norms state a space allocation or ‘Notional Unit Area’ for each of 20 subject areas. The allocation is driven by numbers of three types of student:

· undergraduate

· postgraduate taught course

· postgraduate research.

The allocation provides a single space allocation for ‘departmental and academic’ space, and has to be adjusted according to the department’s student: staff ratio. The single space allocation covers:

· general and teaching space (excluding lecture theatres)

· academic offices and research labs

· non-academic offices and stores

· teaching and postgraduate research labs

· lab ancillaries.

In addition there are allocations per student for non-academic areas, including lecture theatres and libraries and allocations per student, varying for bands of less than 3000,  3000 to 6000,  or over 6000 students. These allow for:

· administration, including maintenance

· social, dining and health centres

· sports facilities

The norms are detailed. Some HEIs modify them up or down proportionately to allow for their particular objectives and circumstances. An example of the proportinal approach is described below at Section 7.2.

b) Bespoke calculation of space standards:

Standards are arrived at by analysing the space needs of each activity, in consultation with the users at departmental level, and allocating space accordingly. This approach is facilitated by the ‘Space Standards’ provided by the UGC (1987) in addition to the Notional Unit Areas. The UGC provided these as a supplementary check in applying the Notional Unit Areas for new buildings, but they are used in two of the collaborating universities to produce tailor-made space standards. The Space Standards give usable floor area allocations for 

· general teaching (different room sizes and types), per place

· offices, per room or person

· undergraduate and postgraduate teaching laboratories (different types), per place

Figure 8: Constructing departmental space allocation from an analysis 

of space need
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Figure 8 shows the way that space needs are analysed, starting with students as the driver, and the total allocation for a department is built up on the basis of the UGC Space Standards.

The resulting areas are in effect an updating of the UGC norms, tailored to a particular HEI. This more individual approach is resource intensive and slow to establish but is likely to be more representative of true need and reflects the circumstances, research and teaching style of the individual HEI. An example is described in Section 7.3. 

7.1.2 Space allocation = f(numbers of staff, numbers of students, subject area)

c) The matrix approach

Different amounts of each type of space are allocated for a particular subject area, according to the numbers of each group of students and staff. The space allocation for each type of person can be arrived at empirically, using efficiently run departments as a model. The resulting matrix reflects the needs, teaching style, research and particular circumstances of the institution.

This approach is sensitive to the numbers of staff, since each net new arrival is ‘entitled’ to a certain floorspace allowance. This can be difficult to accommodate in research intensive environments where numbers of research students can fluctuate considerably, although research hotelling could reduce this problem. It works well at one teaching-orientated university.

In practice the building blocks on which the UGC norms were calculated, such as 13.5 sq.m. of office space for each lecturer, are used in approaches b) and c). However, the calculations may assume different ratios of staff to students, and of specialised space to standard teaching and office space.

7.2 Using UGC norms

It is widely held that the UGC Norms, which were produced for planning new buildings and last updated in the 1980s, are obsolete due to changing teaching and work patterns. Nonetheless, their legacy in space planning persists. Their appeal is their authority, which despite being disputed by space managers, appears to be readily accepted by academic staff. Space managers find this authority facilitates the process of agreeing allocations with departments. 

At University C the estate is larger than the UGC norms allow for, so they are grossed up to share out the estate between the departments, in proportion to the UGC norms. The process is described by Griffith (1999):

Dept’s University Norm = 
Dept’s UGC norm x University total floorspace







Univ. UGC norm total

E.g. if the actual total for the University were 110,000 sq.m. but the UGC norms allocate a total of 100,000 sq.m., then the ‘University Norm’ would be 10% above the UGC norm, thereby grossing up the norm to distribute existing space between the departments. This implicitly assumes the University does not seek increased space efficiency, reflecting a historical lack of financial pressure and interest in space at top management level and an ethos offering a superior environment for staff and students, expressed in part through generous space provision. Space standards could be used to reduce space to the UGC norm level, but the University has chosen otherwise. A similar approach could reduce the norms proportionately below the level set by the UGC, either to fit an existing smaller estate or to reduce the estate to a smaller target size. University C cut its norms by 30% at a time when it perceived the budget as inadequate to support its estate size.

7.3 The details of calculating space need

At University C the UGC norms have been simplified to a matrix giving the allowance of 9 types of space, for each of 10 types of student and staff occupier, tailored to the teaching and research needs of each department. These have been in use for some years. The matrix components are:

	Types of user 
	Types of space

	Administrator
	Office

	Lecturer
	Seminar

	Professor
	Teaching Laboratory

	Research assistant
	Research laboratory

	Research postgraduate
	Workshop and Lab. Ancillary

	Senior Administrator
	Special Facility

	Senior lecturer
	Storage

	Taught postgraduate
	Library

	Technician

Undergraduate
	Miscellaneous




Figure 9: Actual space use compared to norm allocation


At University C the actual usage of each department is compared against its norm by means of stacked bar charts as shown in Figure 9

 REF _Ref529442985 \h 
. These enable comparison not only of the total space, but also its components, and are reported annually. So far management has not acted on these reports.

At University B the UGC norms were deconstructed in the early 1990s and reference areas (RAs) were calculated for each faculty. They relate to the number of people in the following reference groups:

· academic staff (including an allowance for non-academic staff)

· non-academic research staff

· undergraduate Students

· postgraduate taught course students

· postgraduate research students.

Reference areas were calculated for each of these, based on 

a) The number of hours instruction received by a student per week, term and year. These were provided by departments, broken down into 

· lectures and seminars

· laboratories

· drawing offices/CAD

· taught computing

b) The amount of space required for specific functions, e.g. office, lecture, seminar, laboratory etc. These were a judgement of the space needed, based on a comparison of actual unit space in current use, such as average square metres per laboratory station, and the UGC norms.

All details were agreed in discussions with the departments, over the course of three years. The figures are combined as illustrated in Figure 8.

ED produces annual reports comparing actual space use, i.e. departmental space plus the share of centrally booked space, with the RA for each department. This is broken down into each type of space, providing a clear picture of over and under provision and the mismatch in types of space. These are used to inform decisions on refurbishment, new build, space alteration and to adjudicate on departmental requests for change. Actual space occupation differing no more than +/- 10% from the RA is considered to be ‘in balance’.

It is possible that these RAs need updating, since the growth of IT facilities for instance has changed teaching patterns. Several departments were checked recently to see if there had been major changes to degree structures, but none were identified. Some further ad hoc reviews are needed in areas where there are indications that change has occurred.

At University E a detailed annual report compares actual occupation by departments to their space allocations, based on space norms. Annual changes in the percentage of space occupied over or under the norm allocation are analysed and recommendations made for adjustments. The space norms are based primarily on staff and student numbers, with allocations decided by an assessment of practice and need. The allocations are shown in Table 8.

Table 8: Space norms used at University E

	User
	Sq.m.
	comment

	head of school/manager
	20
	allows space for meetings 

	academic or support staff
	10
	no distinction between academic and support staff

	technician
	5
	

	taught course student
	1
	for ‘chalk and talk’ subjects

	ditto
	3.5
	for more space intensive subjects e.g. engineering 

	ditto
	4
	for studio based and pure science subjects, e.g. architecture and life sciences

	research student
	5-10
	depending on subject area


Central departments are made accountable for their space use by allocating them space on the same basis as academic departments. A balance space target of 16% of gross space is identified to allow for other uses such as cleaners’ facilities. Specialist uses such as sports facilities, the library and IT laboratories have their own norms, driven by student and staff numbers whereas some others, including the VC’s office and print rooms, have individual allocations based on existing use. 

7.4 Bad fit

Many rooms, in old buildings, are not capable of reconfiguration without great expense and some not at all. Departments occupying them might be penalised for occupying excess space if no allowance were made. The measurement of ‘bad fit’ adjusts the reference area or norm allowance accordingly. For instance, if the norm for an office is 13.5 sq. m., and an office of 16.5 sq.m. cannot be reconfigured, the overall allocation to the occupying department is adjusted by the extra 3 sq. m. These adjustments are made at most of the collaborating universities. At University E, no adjustments are made for badness of fit, but it is considered in analysing the comparison between actual and allocated space use.

7.5 Summary

· Space managers value a yardstick enabling them to judge whether departmental space is adequate or not. This is critical to inform decisions on refurbishment, new build, space alteration and to adjudicate on departmental requests for change. 

· UGC space norms are outdated and complex but nevertheless are widely used for this purpose and have credibility with academic departments. 

· Office space standards can contribute to efficiency (Gerald Eve, 2001) if based appropriately. The office space survey provides national data against which benchmarking will soon be possible.

· In some instances universities have constructed their own space standards or reference areas, based on detailed appraisal of each department’s space needs. They are a useful tool for analysing space use compared to space need. 

· Space standards are time and resource consuming to assemble and agree, but appeal to users for their transparency and fairness.

· The standards can be chosen to encourage progress towards efficiency goals.

· At some collaborating universities tight space standards contribute to high efficiency, although the resulting effectiveness of the space would be considered unacceptable at other HEIs. Elsewhere, space standards are extremely generous, arguably perpetuating space inefficiency.

8 Space utilisation surveys

The EMS figures, illustrated in Figure 10, show that there is a positive correlation of 0.28 between the frequency and occupancy rates declared by HEIs in 1999-2000 (IPD & GVA Grimley, 2001).
 This seems to suggest that those achieving good frequency rates also tend to achieve high occupancy either because their core teaching space is well managed, or because space shortages force efficient use.

Figure 10: Core teaching frequency and occupancy rates at UK HEIs.








Source: IPD & GVA Grimley, (2001)

8.1 Procedures in collaborating universities

The objectives of space utilisation surveys are threefold:

a) The immediate result of a survey is that unused bookings should be justified by departments or relinquished. This frees space, especially at times or in locations that are under pressure.

b) The second objective is to monitor space use and inform decisions about providing more, withdrawing space from use, changing its function and so on.

c) Thirdly, making utilisation transparent educates users. 

Utilisation surveys are carried out at four of the six HEIs visited. Of the other two, one plans a survey of pooled teaching rooms in the coming year and the other devolves space almost entirely to departments and so considers that there is no role for centrally organised utilisation surveys. It would appear that where surveys are used institutions tend to develop the methodology first for pooled teaching rooms, then roll it out to departmentally controlled teaching rooms and finally to specialist space such as teaching laboratories and in one case offices.

Some interviewees report teaching utilisation data to all users and managers, alongside timetable data, believing that making space use transparent encourages greater efficiency. Two interviewees expressed this as the ‘shame factor’.

Survey data is commonly reported annually to the HEI’s Space Management Committee, or whichever group takes responsibility for space. It should form an important part of the data set on which their decision-making is based. At some HEIs those who invested time and resources in the process of collecting and analysing data were disappointed that it did not precipitate action by management to improve utilisation rates.

8.1.1 Centrally booked teaching rooms

University A operates a well-developed audit system covering 12 hours per day. Surveys are carried out fortnightly in the early weeks of each semester, to ascertain whether rooms are occupied or not, as part of the control of pooled teaching rooms. The results are reported fortnightly.  Utilisation reports are also produced each semester and on an ad hoc basis as required by management. This year tidiness was also assessed. 

At University B pooled teaching room utilisation is assessed each November, comparing timetabled numbers with actual occupancy. A second survey, carried out as a check in February, showed similar results. 

University D has carried out space audits of 168 pooled teaching rooms for the last two years. Every room is surveyed, in the first two weeks of each term, i.e., November, January/February and May. The survey reports whether the room is used and the approximate number of occupants.

University E carries out spot checks early in each semester on the most heavily used slots, for instance lectures at 10.00 a.m. This requires limited resources and has been very effective in releasing space at peak times. However, teaching patterns change from week to week, especially for courses such as physiotherapy, so this is not a full answer to overbooking.

There is a full utilisation survey of the centrally booked 11,000 sq.m., including IT labs. It covers a 40 hour, 9.00 – 5.00 week. Teaching actually takes place 9.00 – 6.00, but the last hour is not checked. The survey reports the percentage of rooms booked but not occupied. After running the system for several years, ‘good’ usage is viewed as being 95% plus. Departments are then challenged on unused rooms. Occupancy is not counted in detail but reported as:

· empty

· up to 25% occupied

· 26%  to 50% occupied

· 51% to 75% occupied

· 76% to 100% occupied.

This latter group is considered to be fully occupied, and registers as 100% occupation in the utilisation calculations.

The personnel used to carry out surveys vary. At University A students carry out the survey (badged, given sheets to check and then inputting the data), but consultants were employed to carry out a full two-week occupancy survey as described by the NAO. Another HEI found students unreliable and now uses the cleaning staff who are prompt, dependable and have detailed knowledge of the rooms. Another institution successfully uses technicians.

At University E surveying students carry out the survey successfully, using pre-planned routes. The university planning department staff input the data. With the introduction of ID cards on campus, the use of swipe cards for registering attendance has been considered but not implemented. All rooms are fitted with a monitoring device, which switches off lights when they are empty.  A detector could be fitted to register when the room is empty, for utilisation survey purposes. However, these systems are controlled locally rather than centrally, making this approach impractical. As the cost of fixed focus video has fallen, the use of cameras in each room has also been considered to monitor usage. Several universities have installed spy holes, where window viewing is not possible, to avoid disrupting classes.

At University A the results are reported to departments fortnightly, with a comparison of targets, timetabled and actual use. Different utilisation targets are adopted for the periods

9.00 a.m. – 5.00 p.m.

5.00 p.m. – 7.00 p.m.

7.00 p.m. – 9.00 p.m.

The objective is to reduce the discrepancy between rooms booked and actually used. Empty rooms are taken back for re-booking and the discrepancy falls from an initial 20% to about 10% within 3 weeks.

University B notified departments prior to its first utilisation survey, triggering an unprecedented rash of pooled room booking cancellations. The timing of the audit in November and February was typical. The data was analysed in the following ways:

a) total student numbers booked into rooms, sometimes before actual numbers registering were known

b) total student numbers registered

c) actual student numbers observed in classes

Comparisons: 


b ÷ a = 93%
enabled assessment of whether bookings reflected actual class sizes.

c ÷ b = 51%
enables assessment of  student attendance.

This identified low student attendance, rather than overbooking, as the main contributor to a low utilisation rate. Examining the same ratios broken down by building showed that where a single department had virtually total control of space booking practice was less disciplined.

Analysis was based on categories of rooms, grouped according to capacity:

12-18,

19-50,

51-150,
151-350

Booked and actual occupancy were recorded for each room for the full working week of the audit, enabling queries to be raised for a sample of booked rooms found to be vacant. About 50% of the sample could have been returned for use throughout the year.

Charts were produced showing the distribution of booked and actual occupancy for each hour of the day, and for each day of the week. This showed patterns of heavily used and under-used 

· days or half-days

· sessions

· room types

· room sizes

· locations

An analysis of spare capacity showed some of it occurred at unattractive times of the day. There was however a substantial percentage of spare sessions for rooms of capacity up to 50 seats on all days and at all hours, and for larger rooms at all times other than 10.00 a.m. – 12.00 and on all days. Table 9 presents the comparison of booked and actual frequency, occupancy and utilisation rates for the whole estate.

Table 9 Average occupancy, frequency and utilisation for whole estate

	booked occupancy
	actual occupancy
	booked frequency
	actual frequency
	Booked utilisation
	Actual utilisation

	0.8
	0.47
	0.59
	0.49
	0.48
	0.22


The summary reports are passed to the Teaching Standards Committee and the Space Management Committee, and analyse utilisation of rooms in the four size categories. The large lecture rooms are better used than small seminar rooms.

At University E the utilisation rate is calculated for each hour, across the whole week, and for each day. Originally the utilisation target was 64%, which would result from 80% frequency and 80% occupancy. However, following guidance from the NAO (1996) the target has been reduced to 49%, i.e. 70% occupancy and frequency. Since teaching does not take place during the sports afternoon on Wednesdays, frequency is immediately reduced by 10%, making 49% utilisation hard to attain.  The results are reported to senior management to inform decisions about increasing or reducing space allocation to departments. Where a department has low utilisation it is given an opportunity to explain the reasons.

8.1.2 Departmental teaching rooms

Extending the utilisation survey at University B to departmental seminar rooms showed their utilisation rates, at 19-20%, are similar to those of lecture rooms. Other universities either have no departmental teaching rooms, or leave the issue of utilisation to the departments, on the basis that they are paying for the space by means of space charging and can use it as they like. This approach has been taken at University F, where all but 15 large halls are devolved to departments. It is possible to identify ‘booked utilisation’ from the timetabling system, but there are many block bookings, some unchanging from year to year, and much of the booked space is known to be unused. Some of the departments here carry out their own utilisation surveys. University F is hoping to use the request from the EMS Project for utilisation data, and the acquisition of a new data system, to overcome the difficulties of lack of survey funding and data storage ability.

8.1.3 Teaching laboratories, workshops and specialist spaces

Students at University A carried out the first audit of workshops and laboratories this year, over the period 9.00 a.m.–5.00 p.m. It showed 34% utilisation for the specialist space, which is low by this institution’s standards and an appropriate target rate is being decided on. This is not straightforward to judge since many specialist rooms are not suitable for other activities. The results are circulated to the senior management group and Heads of Schools, to increase awareness, persuade users to acknowledge existing inefficiency and pave the way for re-allocation of space.

University B extended its utilisation survey to computing spaces and 22 laboratories for the first time this year. Laboratory utilisation rates of 33-50% were above those of lecture and seminar rooms. However, the laboratories’ frequency was calculated as a percentage of a 30-hour week, rather than the usual 40-hour teaching week, to allow for set-up times. Computer laboratory utilisation was considerably higher, because of casual access, a common feature of all the collaborating universities.

Universities D and F have not carried out utilisation surveys of teaching laboratories or workshops, on the basis that this is departmental space, paid for by means of space charging system within the RAM, and its utilisation is therefore a concern for the departments. 

University E carries out utilisation surveys of departmental specialist space, alongside its survey of centrally booked pooled space. This has been unpopular with departments but has revealed underuse in the case of shrinking departments, leading to rationalisation.

8.1.4 Academic and research offices and research laboratories.

University A is the only one of the collaborating universities to have carried out this type of survey. Other space managers did not consider it to be feasible or thought it unnecessary, on the basis that within a space charging system it is up to the departments to decide how to use the space they pay for. University A is teaching orientated and houses a large proportion of its academic staff in open plan offices, with 8 workstations. A snapshot of usage showed that staff ‘rarely spend more than 30% of their time’ at their desks. Eley and Marmot, (1997) showed that employees on average did not spend more than 45% of their working day at their workstation. As Gerald Eve (2001) comments, the proportion of the day spent at a desk depends very much on the nature of the job. If staff find open plan offices inimicable to their work, and since they have to teach and use bookable interview rooms to see students, there may be special reasons why this type of office accommodation does not have high utilisation rates. At other HEIs, where academic staff offices are used for small group tutorials or seminars, utilisation rates might be expected to be higher.

At University D the space manager carries out an ad hoc walking audit of offices with the departmental administrator when extra space is requested. The intended collection of names of office occupants will make this easier in future.

8.1.5 Central department offices and specialist spaces

None of the HEIs measure utilisation of these facilities. University F space management staff keep a ‘density map’ of the central administration building at the main campus, but not of similar space at outlying campuses, where administrative office densities are thought to be low, but are not under pressure.

8.1.6 Shared study areas

At all the collaborating Universities the use of library space was not the responsibility of the space managers, but was dealt with by the Librarian.

8.2 Developing utilisation surveys at Newcastle





Utilisation surveys were carried out for the first time in 2001, as part of an overall accommodation review. They included teaching and research rooms, offices, workshops, laboratories and specialist spaces, and used various techniques, described below. 

8.2.1 Teaching rooms, including laboratories.

A survey of 154 teaching rooms, 56 lecture theatres and 68 laboratories, together with 27 common user teaching rooms in 31 buildings was carried out on an hourly basis for one week in February. As surveys are disruptive to teaching, especially when carried out each hour over a period of time, judgement was used to ascertain approximate occupancy, ie full, 3/4 full, 1/2 full, 1/4 full etc. The surveys were carried out by the porters in each building.

Because it is not always clear-cut whether a laboratory is being used, it is deemed to be used for teaching purposes when occupied by 5 or more students (unless it is a small lab for 1 to 2 people).  Technicians require time to set up a laboratory, so the recommended frequency of use for these rooms is 60% of a normal week, ie 24 hours use out of 40 hours. The target occupancy rating is 80%. Therefore the target utilisation rate is:

60% frequency x 80% occupancy = utilisation rate 48%

The resulting figures were analysed initially to show:

· differences in frequency between timetabled and actual use.

· differences in utilisation between timetabled and actual use.

· utilisation figures of timetabled use.

· utilisation figures of actual use.

The survey shows that the use of all types of teaching room at Newcastle University fell short of recommended targets and there are substantial opportunities for increasing efficiency by improving utilisation. Pooled teaching rooms achieved higher frequency rates than rooms that are timetabled by departments or faculties.

The survey revealed that the highest frequency times were:



teaching and lecture rooms        10:0am to 12 noon



laboratories                                2:0pm to 4:0pm

Very little teaching was carried out on Wednesdays and Friday afternoons. Tuesdays and Thursdays tended to be the most heavily used days. Early mornings and late afternoons were not popular teaching slots. The data did not reveal why some rooms were more popular than others were, but it is possible that location rather than room size was considered desirable.

Frequency scoring suggests that:

· there is a surplus of teaching rooms and laboratories

· more rooms should be centrally timetabled

· some rooms are used more then timetabled. This use could be by small groups of students who gather in an empty room. The survey did not specify that rooms in use should be being taught by a lecturer

· rooms may not be used due to the absence of the lecturer at that time

· students may be on field study trip

Research has shown that such reasons account for only a small percentage of under usage, the main reasons are overbooking and failure to notify timetablers that the room is no longer required.

Occupancy scoring suggests that  

· rooms are booked for reasons other than matching class size

· rooms are booked on a ‘custom and practice’ basis rather than size

· a room may be booked for 20 students but only 50% attend the lecture

· a specific room may have special facilities that are necessary regardless of group size, e.g. audio visual aids, mobility access

· staff or student preferences are taken into account, rather than room size.

· the location of a teaching room dictates its booking

8.2.2 Survey of specialist rooms:

The number of specialist rooms is estimated to be in excess of 450. After discounting all off site facilities and non-teaching spaces, e.g. direct works workshops, the number reduces to 400. Of these a sample of 150 rooms was selected. This sample includes computer rooms, reading rooms, studios, laboratories, workshops, language facilities, drawing offices, music rooms, dental and medical facilities.

There are several ways to ascertain the capacity of specialist rooms, a necessary precursor to assessing occupancy. In cases where a laboratory has chairs, then the number of seats indicates its capacity, but more often the space is divided by the recommended space allocation to calculate its capacity. For example:

	
	Sq.m. per person

	Heavy engineering
	11

	Light engineering
	9  

	Arts studios
	5

	Computer rooms
	3

	Language studios
	2.5


A utilisation survey of specialist space was carried out for a week in mid November 2001. The rooms were surveyed every two hours, viz. 9:30am, 11:30am, 1:30pm and 3:30pm. The analysis is not yet available.

8.2.3 Research Space

A desktop audit of research space, including both laboratories and offices, is being undertaken in order to compare space allocated and space costs with research income generated.  It uses existing space data and will result in performance indicators, which will enable analysis of current space performance and inform future planning.

8.2.4 Office accommodation:

A desktop audit of all office space, both academic and administrative, will be carried out to calculate the amount of space allocated to each department. The space figures will be divided by the number of FTE staff to produce an average floorspace per person.

8.2.5 Further analysis

From survey data currently available it is apparent that some teaching rooms are very heavily used, whilst others show low frequency of use. Further analysis is required to ascertain which factors cause the variations. Issues to look at include location, each room’s facilities, room sizes, fitness for purpose etc. 

8.3 Summary

· The EMS figures (IPD & GVA Grimley, 2001) suggest that HEIs achieving good frequency rates also tend to achieve high occupancy either because their core teaching space is well managed, or because space shortages force efficient use.

· There are three main reasons for undertaking space utilisation surveys:

· to identify unused bookings and free space, especially at times or in locations that are under pressure.

· to monitor space use and inform decisions about providing more, withdrawing space from use, changing its function and so on.

· to educate users about space use

· Utilisation surveys are carried out at four of the six HEIs visited and planned at a fifth. The other devolves almost all space to departments and considers that there is no role for centrally organised utilisation surveys. 

· Surveys of pooled teaching space are usually developed first, and some HEIs later survey departmentally controlled teaching rooms and finally offices and specialist space such as teaching laboratories.

· Space managers believe making space use transparent encourages greater efficiency.

· Survey data is reported annually to the HEI’s Space Management Committee, or whichever group takes responsibility for space, but management often subsequently fails to take measures to improve utilisation rates.

· Surveys of pooled teaching space are most common and are usually carried out in November and February. Spot checks early in each semester, on the most heavily used slots, can effectively release space at peak times.

· Students, maintenance staff or cleaning staff carry out the surveys, using pre-planned routes. They record:

· rooms booked but not used

· percentage occupancy, either headcount or in 25% bands

· frequency of room usage

· Different utilisation targets may be adopted for morning, afternoon and evening periods.

· Analysis of student registrations, frequency and occupancy can reveal whether bookings reflect actual class sizes and the level of student attendance.

· Low student attendance, rather than overbooking, is the main contributor to low utilisation rates. It is impossible to attain 50% utilisation when student attendance is at or below 50%, which is the norm for many HEIs. Comparison of bookings with registered class sizes is therefore more useful than occupancy rates.

· The utilisation rate is calculated for each hour, across the whole week, and for each day. Analysis of these figures for different room sizes, types and locations can reveal where there is overprovision. 

· In one HEI, where a single department has virtually total control of space booking, its practice was less disciplined than for pooled space.

· At Newcastle, real time utilisation surveys were carried out for teaching rooms and specialist rooms, and desktop surveys of offices and research space, as part of a fundamental review of accommodation. They revealed opportunities for increasing efficiency of space use.

9 Space ‘charging’ or cost attribution

One quarter of the 143 HEIs which told the EMS project about space charging operated such a system in 1999-2000 (IPD & GVA Grimley, 2001). Cost attribution, meaning that the operating costs of each individual building are charged to the occupying department, school or faculty is not practised in the collaborating HEIs. The nearest to this is at University F, where a department occupying an individual building pays its energy charge, ascertained by metering. The idea is generally rejected as unfair since departments cannot opt to locate outside the university estate, or into a more efficient building.

Five of the six collaborating HEIs use space charging, with one operating it for the first time this year. There are significant differences in the level of charge, the space to which it applies and the complexity of the systems used. In all but one case the charge is a facilities charge, relating mainly to the revenue cost of running the estate. Costs of borrowing and depreciation, which Griffith (1999) likened to ‘rent’ are included at only one institution. Price and Matzdorf (1999) point out that “there is no evidence of any one model of space charging producing superior outcomes. There is not even any proof that space charging per se automatically promotes in practice a greater drive for efficient or effective usage.”

9.1 Attributing space usage to cost centres

The academic cost centres, on which space charges are levied, are usually schools/departments or faculties, although at University C some centres are units at lower than departmental level. The charges are paid out of their income, which broadly derives from their student numbers, research and consultancy. Since central administrative departments do not have income from these sources, they do not bear space charges and the cost of the space they occupy is distributed between the academic cost centres. Distribution is by means of a floorspace driver, usually usable floorspace, including or excluding a share of centrally pooled teaching space. Because academic departments are charged according to the floorspace they occupy, there is an incentive for them to use space efficiently. However, since administrative departments have no such discipline, only the academic departments suffer if they are inefficient space users. In only one of the collaborating universities is the share of the space charge relating to each administrative department’s occupation transparent to those paying for it. In all the others it is hidden in the overall charge, so that whereas academic departments are put under the pressure of transparency, administrative departments are not. It would appear that such systems fail to drive efficiency in administrative departments. Table 7 shows that over the sector as a whole, administrative staff office occupation is less efficient than that of academic staff.

9.2 Attributing costs

At University A space charging has been in place for some years, as part of a vigorous space planning regime, aimed at reducing the estate and its cost so that resources could be channelled into its renewal. This is the only collaborating university at which the charge allows for a ‘rent’ element as well as a ‘facilities’ element. The costs of running the estate are charged against usable space occupied by academic departments. The charge is currently £130 per sq. m., which includes all overhead costs, including debt servicing and a depreciation charge to support planned property maintenance as well as reinvestment. The university has three campuses and weights the space by quality, with one campus paying only 95% of the rate paid by another higher quality one. Specialist kitchens, laboratories with heavy energy use and IT suites pay an ‘energy premium’ on the part of the cost derived from the energy bill. Departments’ share of use of pooled teaching space is reflected in their charge. Since the charge depends on the share of the pool they have booked, rather than the space they actually use, this is a disincentive to overbook pooled space. Departments are given an opportunity to relinquish unwanted pooled space before their share of usage is calculated. Vacant space is charged for.

University C has operated space charging for some years as part of its RAM system. It charges only for departmental space, not for rooms seating over 50, which are pooled. Space is categorised into four types, in order to reflect the high operating costs of space such as laboratories with heavy energy use (space type 3), compared to low cost storage space which is unheated and infrequently cleaning (space type 0). Estates operating costs are divided into seven categories and the space types are weighted as shown in Table 10.
Table 10: Example of space categories and weighted charges
	RAM space type:
	0
	1
	2
	3

	Electricity
	x
	5x
	15x
	20x

	Water
	xw
	5.05xw
	15.12xw
	15.12xw

	Maintenance
	xm
	5xm
	7xm
	8xm

	Heating
	nil
	xh
	xh
	xh

	Housekeeping
	nil
	xk
	xk
	xk

	Rates
	xr
	5xr
	15xr
	20xr

	Insurance
	xi
	5xi
	15xi
	20xi

	Totals
	X
	8.37X
	13.91X
	16.3X


The weighting has been refined over the years: previously all four space categories were equally weighted for rates and insurance cost. The charge for Category 3 space, the most expensive, is currently just over £90 per sq.m., having risen by 1.7% and then 7% in the preceding two years. However, since this charge excludes pooled teaching space, it would equate to a lower rate if it were on a basis comparable to that quoted by the other HEIs.
University D has been using space charging as part of its RAM since 1998. The current cost,  £98 per sq.m., is allocated to schools according to their net usable floor area, adjusted by the number of students. The Faculty of Medicine at present operates as a single cost centre but will devolve the charge to schools next year. The charge shares out all operating costs, including security, cleaning, recreation facility costs, the conference centre, but excluding halls of residence. Borrowing costs and depreciation are not included. The baseline space data is tested in March each year and entered into the RAM model in May. In this interim period Schools are asked if they want to relinquish space. Negotiations over this sometimes continue to July, but the RAM comes into effect at the end of July and space is not adjusted unless the space is vacated by the end of May. Any extra space taken on after May is not entered into the charging calculation until the subsequent June. 

There are complaints about charging the full cost on some storage spaces and as Schools take on business managers to control their costs, challenges are also expected to the share of energy bills. Large areas of low cost space, such as greenhouses, are excluded from net usable area. Usable areas have not been adjusted for ‘bad fit’. A conspiracy of silence has developed on this issue, with departments fearing their oversized rooms will be taken away if it comes under scrutiny.

At University E space charges are just being introduced, as a new element bolted onto an existing RAM. The charge will be about £100 per sq.m., derived from averaging the estate running costs from all campuses. The charges will include an amount relating to the cost of central administration departments, which will be separately identifiable. All departments will be able to see the origin and distribution of space costs, in order to create transparency. 

At University F almost all space is devolved to departments and space charging has been implemented for the last three years. This year the charge is £85 per sq. m. The 36 Departments are cost centres, but manage and pay for their own cleaning outside the space charge. Since most departments occupy their own building, metering at the building enables the energy cost to be billed to them individually. Using 1999-2000 EMS data for the HEI, cleaning and energy cost the departments an average of about £19 per sq.m., giving a total cost of about £104 per sq.m. which is similar to the space charge at Universities D and E.  

The charge to each department at University F theoretically consists of the total facilities cost. However, the charge has progressed annually from £81/sq. m. to £84 and then £85, which does not actually match the change in facilities costs, since these fell over the last year, due to a reduced budget. The space charge was nonetheless increased, roughly in line with inflation, to avoid expectations of a downward spiral of charges. The facilities cost excludes depreciation and the cost of capital, which it is estimated would increase the charge by £15 – 17 per sq. m., if they were averaged over the whole estate. This has been considered but not implemented, in part because  it is unclear how the extra money would be found or used. Glasshouses and land, including fields, are excluded from the charge so there is no incentive to rationalise use of experimental fields, which the space manager believes are over-provided. There were difficulties at the inception of the system, with medical departments located in NHS buildings trying to avoid declaring the extent of their space use, a situation complicated by rooms being shared between the NHS Trust and the departments.

9.3 Relinquishing space

At University A departments do try to give up space in order to reduce their charge, but they must first negotiate the reduction with the space manager. Space regarded as useless, such as small pockets, space in inaccessible locations, or space which cannot be put to an alternative use, will not be accepted.

University D has no rules preventing space being relinquished, on the basis that it is always useful, if only as storage for exam tables. Some space has been given up, but not a significant amount. Universities C and F also try to avoid putting obstacles in the way of space being relinquished. At University F the only rule is that the space must be accessible to another user. It can often be let to a tenant, after refurbishing if it is poor quality. 

9.4 The effectiveness of space charging

All but one of the systems studied failed to provide an incentive for efficiency in the administrative section of the estate. One space manager believes that the space culture of the University is such that administrative departments do not need any such incentive, whereas another believes that the registrar’s department uses space very inefficiently, but for political reasons he is unable to influence or even investigate the situation.

The space manager at University A believes that space charging has encouraged departments to use space more effectively. This may be related to the level of charge, which is about 30% higher than at three other collaborating HEIs, and twice as high as another. One department was offered 450 sq.m. to accommodate a new course but decided to fit it into the existing allocation because the new revenue could not cover the additional cost of £130/ sq. m.

University C has seen some space relinquished because of space charging, but some departments, which are in deficit under the RAM, have so far been given ‘strategic support’; they have been subsidised by departments in surplus, to maintain the University’s spread of subjects. This has reduced the effectiveness of space charging by making its outcomes less clear-cut. The charge, at about £90/sq.m., is also lower than in some HEIs and is probably not a serious incentive to departments with a high income in a relatively well-funded University.

University D has 13,050 teaching seats, and 24,000 students, 14,500 of whom attend for taught courses at any one time. This means that over-capacity is so great that almost all students could be seated for the full 37 hours per week and occupancy is only 25%. It would appear that space charging has not driven substantial efficiency gains. The Management Group at University D exercises discretion in subsidising departments that are in deficit because of the RAM. The Group does not wish to shame inefficient departments. To some extent inefficiency is perceived as being a short-term problem, since the Head of Department role rotates every three years. These factors have reduced the impact of charging. It has however deterred departments from asking for new space and encouraged them to seek advice on space planning, for instance using office furniture solutions. When space charging was introduced the engineering departments amalgamated some workshops to reduce their total space and some functions previously carried out in workshops are now contracted out. Schools have recently appointed ‘business managers’ to run their RAM contributions, who are turning their attention to space costs. As a result the space manager expects scrutiny of issues such as the space charge drivers and fairness in cost attribution as well as decisions to relinquish space. The space element of the RAM has made Deans aware of the importance of space and heads of Departments are becoming sensitive to the issue.

At University E, one department has suffered for several years from declining recruitment and other departments have agreed to ‘buffer’ it through the RAM, rather than close it. Now that space charging is being introduced, it remains to be seen whether this department, which has some little-used specialist space, will continue to be given a safety net. A ‘dry run’ preceded this year’s implementation of the new system and resulted in many departments volunteering to give up their meeting rooms.

The introduction of University F’s charging system has resulted in space being relinquished and also rationalised, especially by medical departments in NHS facilities and by engineering departments that no longer have or need the large equipment previously occupying large workshops. Space is kept empty until a use is found and some workshops are emptied, painted, provided with doors and used as float space for temporary needs. In some instances a department overprovided with space has agreed to relinquish it to a neighbour in need of expansion space. Although this has worked well where the departments are in the same faculty and the issue can be dealt with internally, it has been difficult to achieve where they are not and external intervention is required. The space manager expects space to continue to be relinquished, but is now looking for significant sized movements rather than small adjustments. The ambition is to reduce liabilities by selling a building and replacing it with one which is cheaper to run. So far 3,000 sq.m. have been relinquished out of approximately 500,000 sq.m., at a capital saving of about £6m.

However, University F has many successful departments with high research and consultancy incomes, so the charge is not a serious incentive to reduce their space use. The charge does prompt questions about whether individual space consuming facilities are earning their keep, but the answer is often that they are. These high quality facilities are perceived to attract international as well as home students, together with valuable research and consultancy.

All the collaborating universities aimed to develop space cost awareness amongst the academic staff, although only one saw it as equally important to include  administrative staff. In particular, awareness is perceived as a crucial part of the rational for space charging. Even in the institutions operating space charging for several years, all but one believed that awareness had generally not percolated below heads of department and some doubted it had been fully achieved even at that level. Space systems were introduced without change management and communication to all staff; the expectation was that space charges would in themselves educate users, without any additional communication of objectives or targets. It would appear that in most cases space charging has failed to fully achieve this objective and that if it is adopted, attention should be paid to communicating its objectives, as part of a process of change management.

9.5 Charging for the capital cost of the estate

At all the HEIs operating space charging, other than University A, the capital cost of the estate is not recovered from departments by means of the space charge. For instance at University C the interest payments on capital borrowed to finance new buildings or major refurbishment and conversion are recovered through the RAM, but as part of the finance cost, driven not by floorspace, but by departmental income. This has two effects: it divorces the capital cost of space from space use and it also obscures the true cost of space. 

University F has considered including in its space charge the costs of depreciation and long-term upgrading to maintain fitness for purpose, concepts highlighted in the Transparency Review (JCPSG, 2000). However, it is not clear how the idea could be implemented and it has unpalatable implications. Since space at the city campus is more valuable than at the rural campus, capital charging would put pressure on low-income departments to relocate out of the city. There may not be a political will to impose this pressure.

In contrast, University A includes the costs of debt servicing, depreciation and reinvestment in its space charge. This may account for the charge being approximately 30% higher than that implemented at the other universities.

The Transparency Review (JCPSG, 2000) has focussed attention on the capital cost of 

HE estates and the concept of depreciation. The following is a very brief summary of how depreciation is handled in HE accounts:

Example of profit and loss account:


HEI’s Income
for year

£170m


Outgoings

£168.5m


Depreciation

£    1.5m






£170m





profit/loss
     £0

The depreciation figure is calculated as an annual percentage of the capital value of the buildings. After 40 or 50 years, the cost of a building is fully ‘written off’ and depreciation is no longer included for it in the profit and loss account. Since the estate is usually valued at historic cost, rather than being re-valued to its current cost or value, the depreciation figures are inadequate for upgrading the buildings to maintain fitness for purpose. If the buildings were to be re-valued, or as required in the Transparency Review, the depreciation were to be based on the insurance cost (i.e the cost of rebuilding the estate’s modern equivalent replacement), the depreciation figure would be very much larger. Transferring a larger ‘realistic’ depreciation figure to the reserves would probably place many HEIs in deficit annually.

Moreover, in most cases buildings have been funded by grants. In such cases the grant appears on the balance sheet, and each subsequent year a percentage is transferred to the profit and loss account as ‘deferred capital grant released’, reducing the balance sheet amount accordingly. The annual transfer to the profit and loss account is matched by an equal transfer of depreciation to the reserves. This is a re-allocation of capital from the balance sheet to the reserve and does not represent available cash that can actually be spent on upgrading the building. Since most HEI buildings have formerly been UGC or HEFCE grant funded, most have had no actual ‘cash’ depreciation set aside for their future replacement, refurbishment or upgrading to maintain fitness for purpose. The only source for funding upgrading is therefore any depreciation set aside from teaching, research and consultancy revenue and transferred to the reserve, or one-off grants from HEFCE. In many cases reserves are used for other purposes so that no sinking fund is actually accumulated to upgrade the estate. 

The Transparency Review focussed on reflecting all overheads, including the estate’s depreciation, in pricing privately funded research. It raises the question whether these overheads are reflected in Funding Council research and HEFCE teaching income. If, as many suspect, these are inadequate for covering depreciation, it would appear futile to space charge departments for depreciation out of their incomes, since most would be unable to pay. HEIs are then left with the problem of how to fund upgrading of their estates in the future.

9.6 Summary

· About one quarter of HEIs and five of the six collaborating universities currently operate a space charging system. The charge is a facilities charge, relating to the revenue cost of running the estate.

· Upgrading the estate to maintain fitness for purpose is not allowed for by current methods of handling depreciation in the accounts. HEI teaching and research incomes are probably inadequate for this purpose so departments are unlikely to be able to pay space charges that include a realistic depreciation contribution.

· The academic cost centres, on which space charges are levied, are usually schools/departments or faculties.

· Distribution is by means of a floorspace driver, usually usable floorspace including, but sometimes excluding, a share of centrally pooled teaching space. The space may be adjusted for ‘bad fit’ to allow for unalterable and inefficient room configurations

· Whereas academic departments’ space is subject to transparency and charging, that of administrative departments is not. Most systems fail to drive administrative department space efficiency despite support staff office occupancy being on average less efficient than that of academic staff. (IPD & GVA Grimley, 2001).

· Some HEIs charge a single rate per sq. m. of space occupied, but others refine the charge to account for variations in quality, energy, cleaning and utility costs. Charges vary from below £90 to £130 per sq.m., with most around £100 per sq.m.

· Departments challenge details of the basis on which they are charged. A date is set annually for measurement of space occupied and interim changes do not result in charges being adjusted.

· Most space managers accept any space that departments relinquish, although one has rules ensuring it must be accessible to other users and of substantial size.

· Most HEIs have found charging causes departments to relinquish space and is a disincentive to taking more space. The size of the unit charge, and the department’s income dictates whether significant efficiencies result. 

· Low income departments such as arts departments without access to high value research and consultancy income, are often in deficit as a result of charging. In most cases the University decides to support them to maintain its overall subject provision.

· Space charging has failed to increase awareness of space costs below the level of head of department. This may be largely because systems have not been effectively introduced to staff at large. 

10 Performance indicators

10.1 Indicators used by collaborating universities

The most commonly used performance indicators observed are 

· Frequency, occupancy and utilisation rates in pooled teaching space

· Space sq. m. per student FTE, calculated for departments/schools/faculties

· Space sq. m. per staff FTE, calculated for departments/schools/faculties

There is no evidence in the collaborating HEIs of space managers using performance indicators to link space use with research income and financial management information. Several, including one who had tried and subsequently rejected the indicator, said they thought that using research income per sq.m. as an indicator at a departmental level was unhelpful, since subjects’ earning capacity and space needs differ so much. At one HEI space charging has recently been implemented and Schools have appointed business managers to handle their RAM contributions. They are scrutinising space use in the context of income and space cost and benchmarking within the institution. The only performance indicator used by the space manager at this university is sq.m. per student FTE. There are also plans to calculate sq.m. per staff member, for different types of staff, and compare departmental indicators although some ‘bad fit’ adjustment is thought necessary. One HEI had developed a wide range of performance indicators and then dropped them for a range of reasons, including data problems and political difficulties.

10.1.1 External indicators and benchmarking

All the collaborating HEIs report to the EMS project, and to this extent provide performance indicators at a ‘whole institution’ level. However, none of them have used the pooled EMS data to catalyse change. Some of their own data contributions are approximations, and they envisage other HEIs also providing data that is not well-founded. As a result they view the entire data collection as unreliable as a basis for important decisions. They expect its quality to improve since they themselves have made progress in developing systems to provide it. 

10.1.2 Internal performance indicators and benchmarking

The diversity of institutions’ estates, missions and circumstances is still likely to make meaningful EMS data comparisons difficult. There is thus disquiet about comparisons between institutions, and space managers seem to be more attracted to using internal rather than external benchmarks. This idea can be applied by analysing departmental, school or faculty space performance and benchmarking groups of users with similar activities in either teaching or research. If this approach is used there are potentially several performance indicators which link space to features of the institution’s business. 

In one HEI, which is currently developing space norms, it is proposed that they should be based on space use in the most space-efficient departments, creating an internal benchmark for other departments.

10.2 Developing Indicators for Newcastle

Three key objectives in the HEFCE Good Management Practice bid are to:

· develop a rationale and currency for space allocation analysis and decisions across all uses;

· tackle cultural issues around property use;

· improve space utilisation
There are several underlying principles that need to be addressed in order to develop effective mechanisms to achieve these objectives:

· high level priority needs to be given to the effective use of property.

· senior management and academics need to take responsibility for space utilisation.

· multidisciplinary working between support services departments, academic faculties, departments and research institutes is needed, with mutual objectives.

· space management, space planning and University strategic planning for teaching, research and other activities should be directly linked.

10.3 Improving Space Utilisation

Various mechanisms have been identified that help achieve the objective of improving space utilisation.  These include:


possession of robust space use data.


central timetabling using timetabling software.


dedicated faculty timetablers, responsible for utilisation of booked rooms.


utilisation auditing and feedback to senior management and faculties.


space  standards.


incentives and penalties.


EMS data.

Most of these are already in use to varying extents, except for incentives and penalties.  Some are capable of development and enhancement and, as part of this project, work has been carried out to develop space auditing and data analysis techniques and also to develop the space database software (see Sections 5.9 and 8.2). 

10.4 Developing a Rationale for Space Allocation

A new tool is needed to simultaneously address the three key objectives by bringing into play the underlying principles.

The main considerations flowing from these objectives and principles are:

· senior management team responsibility.

· feeding space information into institutional strategic planning.

· integrating different data streams for planning purposes 

Another element is to support the Transparency Review, being carried out nationally to assess the cost of research and other activities.

These factors have led to the development of business related Performance Indicators (PIs), specific to Newcastle University, but capable of being developed as a tool for use across the sector.

10.4.1 
Estate Management Statistics

These statistics use data generated by individual institutions to provide information on a whole institution level on a range of measures. Many of these are cost based and enable comparison of individual universities’ costs across the sector under many heads of expenditure. There is also floorspace, condition and value data. The Key Estate Ratios (IPD et al, 2001) link property to the business, including:

· Ratio of Total Property Costs (TPC
) to HEI Income and Expenditure

· HEI Income per sq.m., also subdivided into Teaching, Research and Other space (T, R and O)

· TPC as % of HEI Income (and TPC as % of T, R and O income)

There are also utilisation and TPC data linked to student and staff numbers, such as:

· Office Net Internal Area (NIA) per student FTE

· TPC per student FTE

· Total (non residential) space per student FTE

· Academic office area per academic staff FTE 

· Support office area per support office staff FTE 
These are examples and are not intended to be a complete list. This data is a valuable tool for comparing mainly estates data on a whole institution level across the sector and there is scope to develop this approach as an internal tool for space performance analysis at faculty, departmental, research institute or activity level.  This can be done by merging staff, student, cost, income and space data sets currently collected separately for HESA and HEFCE purposes.  This is already available but has not been integrated and correlated before, except to the extent needed for the EMS data. The financial data has been enhanced as a result of the Transparency Review and is for the first time available at departmental level.

10.4.2 Newcastle University Performance

The following PIs have been identified as potentially useful in analysing space use, particularly at faculty and departmental levels:

(these are expressed as a rate per sq. m. or a ratio).

Space/student data
Teaching space per student FTE

Research space: research students

Library space per student FTE

Computing space per student FTE

Space/staff data
Research space: research staff FTE

Research space: research associates

Teaching space: teaching staff

Faculty support space: faculty support staff 

Departmental support space: departmental support staff

Central support office space: central support staff

Financial/space data
Total income: total space

Teaching income: teaching space

Research income: research space

Research income: cost of research space

Property costs as a % of faculty or departmental costs 

Property costs by faculty/department (applying flat rates per sq.m. but becoming more accurate over time).

The development of internal PIs at faculty and departmental level is expected to provide:

· transparency of space data;
· clear links to the business of the university, showing how space is actually performing;
· data comparable by activity, department, faculty or research institute;
· a tool for planning purposes for use by the senior management team and also for Estates planning.
The availability of this type of space/business linked data is expected to enable University managers at all levels to understand how space is being used and hence to take responsibility for it.  It also provides a way to compare the space needs of different departments or research groups to their performances and each other. In a university generously endowed with space in comparison to most of the sector, it provides a means of analysing the effectiveness of space use by its productivity rather than conventional norms that measure space needs by activity.

The University is restructuring at the time of this study and responsibility for effective space utilisation is included in the job descriptions of three new, senior academic management posts (Provosts), which between them are responsible for all academic floorspace. The development of this data supports the restructuring process as the PIs are being produced for consideration by the new Provosts in restructuring their faculties, and by the Executive Board in restructuring the University.  The PIs are also being used in an Estate master-planning exercise running alongside restructuring.

The next step in developing the PIs as a robust tool is to agree target PIs for each type of space use. This should be possible through management and financial appraisal of current performance levels matched against future strategic plans. This is a very different approach to the traditional ‘norms’ needs-based analysis of space use, which did not take into account the viability of activities. Modularisation and shared accommodation are also difficult to factor into needs-based formulae. It may still be appropriate to use space standards as well as PIs for activities that are largely self-contained for reasons of specialist space.

The development of space PIs is helping to supply the information needed for strategic planning purposes.  Universities not undergoing such substantial change might be more incremental in their introduction and use of space PIs.

10.4.3 Using Performance Indicators to link the Transparency review to EMS data

The TR, EMS and PI exercises were considered to see if they produced comparable data, or if not, what commonality can be created. The TR and EMS have different objectives and measure the cost of the estate on different bases. The TRACS approach (JCPSG, 2000) is to augment the estate costs, as stated in the HEI’s accounts for the year, to allow for:

“three elements …required to maintain an adequate infrastructure:

a) a depreciation charge to reflect the consumption of asset value (or the benefits from use of the asset)

b) a long-term maintenance charge to reflect the cost of maintaining asset condition as originally specified (subject to normal wear and tear)

c) a periodic, and planned renewal and up-grading investment to ensure that assets remain fit for current purpose with respect to developing requirements...”

Parts of these costs may already be included in the costs declared in the accounts, so an ‘infrastructure adjustment’ is calculated, based on the insurance value of the estate, and added to the declared costs. The outcome is the estimated gross estate cost, inclusive of COCE, maintenance and long term upgrading of the estate to support its fitness for purpose.

The EMS statistics are orientated more towards the running costs of the estate, although they do include costs that overlap with, but are not identical to, all three elements specified by TRACS. Using the same order as the TRACS elements above:

a) Total Property Cost (TPC)
 specifically includes an amount (rateable value) as a proxy for COCE, although due to the intermittent updating of rateable values, it will be unrealistic at times. 

b) There is potential for overlap between the long-term maintenance expenditure, defined by TRAC and EMS’ TPC.

c) EMS data includes a figure for “Capital expenditure on estates and buildings” which is the rolling average of the last three financial years’ capital expenditure on the estate, obtained directly from HESA. The figure is broken down by each HEI into 2 elements, firstly new building work
, including extensions and net additions to floorspace, and secondly ‘other expenditure
’, which includes major refurbishment, and coincides with the TRAC concept of updating to maintain fitness for purpose.

In summary, TR estates costs attempt to take into account the need for reinvestment, albeit based on insurance value. The EMS data shows actual spending only and does not assess its adequacy. If anything, EMS data can be used to endorse low spending while TR data is designed to seek out true cost, highlighting any shortfall in income; under-pricing could otherwise be masked by under-investment. Ideally, an indicator should be produced at institutional level across the sector, as one of the EMS Key Estate Ratios, expressing the difference between spending (the EMS figures) and the notional level of investment required to support the estate’s fitness for purpose (the TRAC figure). It is doubtful whether the TRAC figures as presently constituted from their basis in insurance value, are sufficiently realistic to provide a practical measure for this purpose. The insurance value is not orientated towards the appropriate objective, and may be distorted by a large proportion of historic listed buildings, and excess estate capacity. There is no point in budgeting to update an estate that is larger than needed. 

However, all HEIs should make an assessment of the difference between estate spending and a more realistic assessment of the level of long-term maintenance and updating necessary to support the estate’s fitness for purpose. A gap would be of concern if institutional income were persistently insufficient to close the gap through adequate long-term action to improve functionality or finance replacement of buildings. One response would be to reduce the size of the estate.

At Newcastle the TRACS data will be used to create PIs measuring estate cost, including the cost of capital, depreciation and long term investment, as a percentage of teaching and research income. The underlying data required is:

· teaching and research areas for the University, faculties and departments or research units

· cost weightings for different activities

· estates cost per sq.m. including depreciation and investment

These PIs will be used as a comparator, to show how effectively space is used and as a planning tool for the University. 

10.4.4 Are Performance Indicators a ‘Space currency’?

While useful as a comparator for internal analysis and planning purposes, the PIs need to be anchored to some benchmark. They would otherwise ‘float’ and while space allocation decisions might be made correctly in the context of competing priorities within the institution, an overall surplus or deficit of space would not necessarily be detected. Alternative approaches can be envisaged, requiring target PIs to be set:

· derived from PI data showing optimum performance levels achieved for different space uses. This essentially benchmarks efficiency within the HEI, or 

· based on space standards adapted from elsewhere, for instance by modifying UGC norms.

In either case the benchmarks would be agreed in the light of institutional aims and priorities. Space PIs taken alone are a relatively crude measure of the business performance of space and will mainly serve to identify outlying performers. Although they appear to be an objective measure of space performance, in the business context, any action based on them will inevitably require subjective judgement by senior management. For instance, the performance of research space cannot be judged only by the research income generated per sq.m., its quality and importance must also be taken into account. In considering space performance and target PIs, estate considerations such as the physical constraints of the buildings have to be taken into account, and detailed space studies will always be required to deal with particular circumstances. Notwithstanding this, PIs add a dimension to space norms because they relate space use to actual business activity and occupation, rather than estimated needs.

10.4.5 Producing Performance Indicators

Space data at Newcastle University is being updated for this exercise. It was already being collected by faculty, department and activity, and was capable of subdivision into the required categories. It was merged with HESA, HEFCE and other data collected internally, partly for the TR (such as teaching and research cost and income by department). The latter was assembled by the Management Information Team in the Registrar’s Office.

Space Performance Indicators are being developed at Newcastle in the context of a major review of the University’s structure and the efficiency and effectiveness of its estate. They are expected to contribute substantially to these processes, linking the use of space to business objectives for the first time. They have been developed in consultation with the Vice Chancellor and senior management team and endorsed by the Executive Board. The process of structural review and change will continue throughout the academic year 2001-2, and since changes to the estate cannot be effected within a short time-scale, the usefulness of the PIs will be tested over the coming year and during the ongoing process of estate rationalisation and modernisation.

10.5 Summary

· The collaborating HEIs have not developed PIs as a space management tool, apart from utilisation rates and occasional references to sq.m. per staff or student FTE.

· Space managers interviewed believe that differences in earning capacity and space use between subject areas mean PIs would be difficult to use as a space management tool. They had been trialled and dropped in one university, because of data uncertainties and for political reasons.

· At Newcastle University PIs are being developed as a means of meeting the three objectives of :

a) raising awareness of property performance and developing senior management team responsibility.

b) feeding space information into institutional strategic planning.

c) integrating different data streams for planning purposes.

· the PIs will examine space/student, space/staff and financial data/space

· the PIs provide a way to compare the space needs of different departments or research groups to their performances and each other

· they are being developed as a tool for planning space in the context of a major re-structuring of the university and review of its estate.

· PIs will mainly serve to identify outlying performers and any action based on them will require subjective judgement by senior management

· In considering space performance and target PIs, estate considerations such as the physical constraints of the buildings have to be taken into account, and detailed space studies will always be required to deal with particular circumstances.

· the usefulness of the PIs will be tested over the coming year and during the ongoing process of estate rationalisation and modernisation.

· all HEIs should assess the difference between estate spending and a realistic estimate of the level of long-term maintenance and updating necessary to support the estate’s fitness for purpose. A benchmark PI should be developed to express this relationship.

11 New ways of using space

DEGW (2000) suggested that universities should fundamentally rethink their use of space in the light of the workplace revolution. Space managers at the collaborating universities are aware of some opportunities but have little experience of new practices. They expressed many opinions about the types of space academics, researchers and other staff could or should use, but opinions largely appear not to be backed up by factual evidence or systematic investigation and consultation. Before introducing change the workspace and support needs of different types of work should be systematically studied. Space effectiveness must be considered alongside efficiency.

11.1 Open plan offices

Although some of the collaborating HEIs use open plan offices for administrative staff, only University A has a policy of placing nearly all academic staff in such space. Since it has reduced its estate and refurbished most office space over the last ten years, this now applies to many staff. Both administrative and academic staffs are allowed 7.5 sq.m. per person, of open plan space, including desk clusters and circulation space, with variations dictated by room and building configuration. Departmental administrative staffs occupy open plan offices with up to 30 workstations. Historically, academics shared 2 to 4 per office. The model now adopted for academics is a room that can be used either as a classroom or as open plan offices for up to 8. Students meet lecturers by appointment in a variety of spaces, including small meeting rooms provided for the purpose. Students rarely enter staff offices. The Law Department provides a comfortable seating area where students can either make an appointment in advance, or drop in and wait to see a member of staff in an adjacent cubicle. Academics take turns to staff the facility. University A considers that these formats successfully trade off efficiency gains against any loss in effectiveness perceived by the academic staff. 

Space managers at all but one of the other universities were adamant that this type of arrangement would be unacceptable to academic staff. In four of the HEIs small group teaching was expected to take place in academics’ offices. The new campus recently developed at University D uses a 14.67 sq.m. design module, sized to allow for office-based tutorials. These universities have made a different choice between conflicting effectiveness and efficiency objectives.

University F has created a ‘showcase’ open plan office, suitable for research students or administrative staff, which it has successfully used to sell the idea of non-cellular refurbishments to departments.

11.2 Shared laboratories and workshops

There are instances of engineering departments amalgamating workshops under the pressure of space charging, and due to redundancy of old equipment. 

Few instances of shared laboratories were found. University A is pleased with the arrangement for 2 classes operating simultaneously, one at either end of its refurbished 60-station laboratories, which are used according to need by both chemistry and physics departments. Sharing between engineering departments has increased under the pressure of space charging but resourcing of laboratories is a disincentive to sharing.

Medical disciplines and pharmacy share laboratories at University D, organised within the Medical School. At University F attempts to encourage disciplines to share have been unsuccessful, with a demarcation line developing down the centre of the room.

11.3 Research ‘hotels’

At University D some departments do not expect to provide office space for postgraduate students, whereas others provide it at the extremely low rate of 3.6 sq.m. per person. A review of postgraduate student room use is underway in preparation for planning a research ‘hotel’ to be built in about four years. Some departments intend to use it, others not. Where space charging is already operating, the issue of pricing ‘hotel’ space becomes particularly interesting. There were no existing examples at the collaborating HEIs of this type of accommodation.

Although the collaborating universities do not have formal arrangements for home-working, academics do so informally, largely unsupported by their employers. The extent of this is not known.

11.4 Summary

· Space managers at the collaborating universities are aware of some opportunities for introducing new work practices, as suggested by DEGW (2000) but have little experience of new practices in the HE context. 

· Managers at the collaborating universities expressed opinions about the types of space academics, researchers and other staff could or should use, but they largely appear not to be backed up by systematic investigation, factual evidence or consultation. 

· Before introducing change the workspace and support needs of different types of work should be systematically studied. Effectiveness must be considered alongside efficiency.

· Administrative staff use open plan offices in some universities. One has undertaken extensive refurbishment providing rooms for eight open plan academic staff workstations, which can alternatively be used as classrooms. Students meet staff by appointment in small rooms provided for the purpose. 

· Space managers at all the other universities were adamant that this arrangement would be unacceptable to academic staff, especially in the four where small group teaching takes place in academics’ offices.

· Universities have made different choices between conflicting effectiveness and efficiency objectives.

· A ‘showcase’ open plan office for research students or administrative staff has successfully been used to sell the idea of non-cellular refurbishments to departments.

· Two instances of successfully shared laboratories were found.

· There were no existing examples of research ‘hotels’, although one institution is reviewing accommodation for research students in preparation for building one.

· Academics sometimes work at home informally and unsupported by their employers. The extent of this is not known.

12 Guidelines for the sector

12.1 Objective of the guidelines

One of the objectives of the HEFCE Good Management Practice project is to generate guidelines for good space management that can be used as a basis for policy across the sector.  The guidelines were originally envisaged as principles and recommended decision-making structures. Effective tools for space management were to be identified but the guidelines could not in themselves provide detailed methodologies for calculating space requirements.  The effectiveness of the guidelines is expected to be in raising the status of space management on institutional agendas and encouraging the tackling of cultural issues, the need for modernisation to achieve effectiveness and the management of change.

12.2 Identify the institution’s objectives and constraints

The following principles should be observed in identifying the objectives and constraints. 

The objectives of space management should be framed in terms of both efficiency and effectiveness. 

The space management strategy must support the HEI’s mission statement and the institutional strategy. 

It is necessary to have at least one senior management ‘champion’ with high level commitment to the process of change, to drive it on and prevent it lapsing.

Quantitative data with compelling analysis is crucial for success in identifying efficiency and effectiveness targets, designing measures to bring them about and monitoring their success. 

The availability of revenue or capital for reconfiguration, refurbishment and new building constrains the way in which efficiencies can be delivered. Investment will normally be required to make longer-term revenue savings.

The culture of the institution – its openness to change, its teaching and research cultures – dictate the way that efficiencies can be realised. A process of education, persuasion and incentives and penalties can modify the culture.

The availability of Estates Team resources and skills dictate what efficiencies can be achieved, and the timescales for them.

12.2.1 Efficiency

PRINCIPLE: The strategic target size of the estate must be identified. This is the estate size which the institution’s income will be able to support, allowing for

· running costs, 

· maintenance 

· a programme of updating the estate to fitness for purpose.

Identifying the target estate size enables frequency of use rates to be identified for different sections of the estate: teaching rooms, offices, laboratories and workshops, to achieve the target size of the estate.

Efficiency planning must account for the costs of the process, including

· the capital cost of reconfiguring space

· relocating occupiers if necessary,

· managing the change through a process of consultation, education and training

· the cost of space management staff and systems

As an initial step, efficiencies might be sought in only one or two uses, for instance teaching space and workshops. However, where reconfiguration or refurbishment is required, all types of use will have to be reviewed simultaneously.

12.2.2 Effectiveness

PRINCIPLE: Effectiveness of space is as important as its efficiency. New standards for space use and working practices should be introduced in consultation with users, on the basis of evidence rather than speculation as to the balance between efficiency and effectiveness.

Space records should include an assessment of fitness for purpose.

Research should be carried out to identify potential gains in effectiveness and the cost of bringing them about.

New working practices should be considered as a possible way of increasing efficiency.

12.3 Management structures

A management structure should be created which ensures that responsibility for the efficiency and effectiveness of the estate is recognised and implemented energetically at top management level and disseminated through all parts, and at all levels of the institution. 

This may be achieved by creating a Space Management Committee that meets regularly and frequently to drive forward improving efficiency and effectiveness of space use. The Committee should include:

· a member of top institutional management, for instance a Pro-Vice Chancellor,

· the senior officer responsible for space management, whether the Director of Estates, University Planning Officer or other officer,

· the institution’s estate manager or equivalent

· an officer responsible for central timetabling of pooled teaching space

· the space data manager

· the officer responsible for teaching space facilities such as IT provision.

The committee should be responsible for analysing regular reports on space issues, including

· utilisation of different types of space

· space performance indicators, including efficiency and effectiveness of space

· improvements to space management systems

· space planning,

and acting upon them appropriately to increase efficiency and effectiveness of space use.

Space management systems should ensure that responsibility for space management is taken at all levels of the institution.

12.4 Data collection and analysis 

Data collection should be aimed at decision-making as a basis for action in improving space efficiency and effectiveness.

Data should be collected for all sections of the estate: academic and administrative departments in order to provide compelling analysis as a basis for sound decision-making by the Space Management Committee and by space users.

Data should be transparent to all space users, to encourage fairness, efficiency and effectiveness.

Security should be considered in deciding what data to publish.

The extent and detail of data required depends on the space management measures chosen, but as a minimum, HEIs should establish:

1. an up to date database of clearly identifiable rooms, categorised into teaching, research and support occupation, or unoccupied, and split by percentage use for each function

2. room sizes, measured by capacity and by floor area,

3. identity of the occupying faculty and department or unit, 

4. occupancy of offices, full-time and part-time,

5. frequency of use of teaching rooms,

6. annual cost of operating each building, including utilities, rates, maintenance, security, cleaning and an apportionment of Estates Department costs,

7. an assessment of fitness for purpose and state of repair of each building,

8. annual depreciation for each building.

Desirable refinements to the data include:

8. modules being taught and student numbers on each module, for comparing room size with class size

9. frequency of use of space other than teaching rooms and offices, for instance:

· meeting rooms

· teaching laboratories

· research Laboratories

· workshops

· study spaces, including computer facilities

· performance areas and studios

· design studios and display areas

· other specialist types of accommodation.

Data should be updated annually. The date should align with either the annual submission for the EMS project, or the cut-off date for the HEI’s space charging system. 

Departmental or faculty occupiers should be involved in the updating process and spot verification should be carried out. Data should be provided either by spreadsheet or preferably by web interface.

12.5 Central timetabling

PRINCIPLE: The larger the proportion of teaching rooms subject to pooling and central timetabling, the greater the resulting efficiencies that can result from the system. 

For the greatest efficiency all lecture and small group teaching rooms should be included. It may be practical to develop the system progressively, starting with rooms of a chosen capacity threshold, and reducing the threshold as expertise, software and booking procedures are developed.

PRINCIPLE: Significant efficiencies will only result if total teaching room capacity is related to the total need for taught student hours. Efficiency will not result where there is substantial spare capacity. 

Utilisation surveys should inform an incremental change towards the optimum spare capacity, bearing in mind 

· the needs of  teaching and learning, including room configuration and facilities

· staff and student mobility 

· the need for some flexibility to be maintained.

It will probably be necessary to prioritise rooms near to departments, for their own use, to achieve timetables that are practical for students and staff.

A clear procedure should be adopted for quickly deciding room use in case of conflict. When there is conflict over a room, class size should be the deciding factor.

The timetabled day should run at a minimum from 9.00 am to 5.00 p.m. and a longer day may be adopted, if greater efficiency is necessary.

An annual timetable and related procedures should be developed, for requesting and processing bookings. 

An individual in each department, or other smaller unit, should be responsible for co-ordinating bookings with the timetabler. The timetabler should operate at university or faculty level. 

Web-based booking systems may be adopted, supported by room details, including location, access, seating type and capacity, IT and teaching aid facilities and support staff contact details. 

Room bookings should be transparent to all users, to encourage efficient room use. 

Block bookings from year to year should not be permitted.

Pooled room bookings should be followed up with utilisation surveys and detailed analysis. 

12.6 Utilisation surveys

PRINCIPLE: Improvements in the efficiency and effectiveness of space cannot be managed without compelling analysis of its utilisation, disseminated to all levels of the institution.

Surveys should be carried out each year to

· free rooms at critical times and in locations under pressure

· analyse space use, to inform change to the pool of teaching rooms, length of the teaching day, and decisions about new build and space reconfiguration.

· educate users about the effects of their use on space efficiency.

Spot checks on the most heavily used types of room, times or locations may be carried out in the first two weeks of a semester, to free space under intense pressure.

Full surveys should take place each semester at times chosen to be representative of full use of rooms. This is usually 3 to 4 weeks from the start of the semester.

The methodology may be developed incrementally, starting with pooled teaching rooms and extending it to laboratories, workshops, offices etc. The institution should identify the uses that constitute significant proportions of the estate in order to decide which types of space to survey. 

Surveys can be successfully conducted by students, cleaning, portering or technician staff.

Frequency of use, as described by NAO (1996) is the most important item of data.

Occupancy is influenced by two factors:

1. size of class, identifiable from student registrations on the unit timetabled

2. student attendance

Experience shows that attendance may be low. For this reason it is preferable to compare booked class size with registered class size and with room capacity rather than with occupancy, unless there are particular reasons for suspecting that characteristics of the space are causing low attendance.

Utilisation data should be analysed to identify

booked  c.f.  actual frequency,

booked occupancy c.f. registered class size

booked  occupancy c.f. room capacity,

· for different room groups. These groups may be based on size, location, facilities, occupying faculty etc. 

· for different periods during the day. These may be individual hours, or periods such as morning, afternoon, evening.

· for different days of the week

The objective is to identify overbooking, spare capacity and unsatisfied demand.

Utilisation survey analysis should be available to all space users and providers, to educate them about space use and engender fairness and efficiency.

PRINCIPLE: Utilisation survey data should be reviewed annually in the light of frequency targets and action should be taken at senior management level to adjust the number of teaching rooms to progress towards the target frequency rate. 

The targets should relate to an assessment of the total number of teaching rooms the institution seeks to operate, as part of its target estate size. Alternative frequency rates can be calculated, based on alternative room totals and total student hours taught. The preferred number of rooms should be identified by relating it to affordable operating cost, allowing for investment to rectify depreciation.

12.7 Space norms and standards

PRINCIPLE: Space standards should be tailored to the mission of an individual institution, reflecting its operating style, and projecting its chosen image to all stakeholders.

Where space standards are transparent, their perceived fairness helps resolve disputes over space allocation.

Space standards can be used to judge whether departmental/unit/faculty space is sufficient. This informs decisions about refurbishment, new build, space alteration and users’ requests for change.

Space allocations based on standards can be time and resource intensive to assemble and agree. Space managers should consider whether their benefits justify the resource commitment.

‘Bad fit’ between room sizes and space standards must be taken into account.

PRINCIPLE: Space standards should encourage progress towards efficiency goals based on an institution’s strategic target estate size. They are however, only one of several available space management tools, not a prerequisite for efficient and effective space use.

Attention must be paid to the implications for the effectiveness of space when using space standards to improve space efficiency.

Appropriate space standards can be chosen with guidance from:

· best practice within the institution

· existing standards such as the UGC, PCFC  and AAPPA Norms, 

· research into current working practices outside the HE sector

Space standards should remain under regular review, informed by a comparison between the existing estate size and its strategic target size.

12.8 Space charging

PRINCIPLE: Space charging should create an incentive to users to employ space efficiently by clearly showing them the cost of their space and charging them for it.

Cost centres should be chosen at either faculty, or department/ research institute level, bearing in mind the need for the centre’s annual income to be sufficiently stable to budget for space use.

The cost should be levied according to a well-defined floorspace driver, which includes all space used at a specified date, including the appropriate share of centrally pooled teaching space. 

Space used may be adjusted for ‘bad-fit’, to allow for unalterable and inefficient room configurations.

Users will have no efficiency incentive if someone else is unknowingly paying for their space. For example, consideration should be given to the cost of non-academic departments’ space. Space use and charging should therefore be transparent to all users. 

The introduction of a space management system should be prepared for by educating users as to its purpose and operation, so that it increases space cost awareness at all levels of the institution.

PRINCIPLE: Charging will not drive efficiency if the charge per sq.m. is so low that it is easily affordable. The system must therefore be calibrated to achieve the target estate size.

The charge should allow for three cost elements:

a) annual estate operating costs, including the cost of capital employed (COCE)

b) maintenance to keep the estate’s condition as originally specified

c) depreciation, i.e. the long-term cost of planned renewal and upgrading of the estate to maintain fitness for purpose. 

However, it is possible that institutional income and the size/nature of the estate may mean that users cannot afford all three elements and in the initial years it may cover only items a) and b). The charge should then be calibrated to increase efficiency towards the affordable target estate size, and item c) should be included. 

The charge may be calculated as a flat rate, or may be refined to differentiate between different types or qualities of space, levels of energy use etc.

The charge should be reviewed annually, bearing in mind the need for departments/faculties to plan budgets.

There should be clear rules about relinquishing space, including

· any minimum amount which will be accepted

· requirements for its accessibility to other users.

Some departments may be in deficit as a result of space charging. Clear procedures should be in place to decide what management action should ensue.

Space managers should consider the disadvantages of space charging before adopting a system, including:

· it can be resource and data intensive

· it may have little effect on the space use of ‘wealthy’ cost centres

· cost centres without access to high value research and consultancy income may be in deficit and be subsidised, undermining the system’s rational

· it is difficult to use space charging to drive efficiency in departments without academic income; this may mean a substantial part of the estate is untouched by the efficiency motive

· its effects may diminish over time

· the space relinquished may be difficult to redeploy effectively.

12.9 Performance indicators

PRINCIPLE: Performance indicators measuring space/student, space/staff and financial data/space should be used to compare the space use of different departments, faculties or research groups to their performances and to each other.

The menu of performance indicators includes:

Utilisation data

Frequency, and booked and actual room occupancy for all types of teaching space.

Space/student data
Teaching space per student FTE

Research space: research students

Library space per student FTE

Computing space per student FTE

Space/staff data
Research space: research staff FTE

Research space: research associates

Teaching space: teaching staff

Faculty support space: faculty support staff - (this may be a new HR category)

Departmental support space: departmental support staff

Central support office space: central support staff

Financial/space data
Total income: total space

Teaching income: teaching space

Research income: research space

Research income: cost of research space

Property costs as a % of faculty or departmental costs 

Property costs by faculty/department (applying flat rates per sq.m. but becoming more accurate over time).

All HEIs should assess the difference between estate spending and a realistic estimate of the level of long-term maintenance and updating necessary to support the estate’s fitness for purpose. A benchmark PI should be developed to express this relationship.

Performance indicators should be reported to senior management and monitored over time in order to:

· raise awareness of property performance and develop Senior Management Team responsibility.

· feed space information into institutional strategic planning.

· integrate different data streams for planning purposes, for support services departments, academic faculties, departments and research institutes

PIs will mainly serve to identify outlying performers and any action based on them will require subjective judgement by senior management.

In considering space performance and target PIs, estate considerations such as the physical constraints of the buildings have to be taken into account, and detailed space studies will always be required to deal with particular circumstances.

12.10 New ways of using space.

PRINCIPLE: universities should rethink their use of space in the light of new working practices. 

Opportunities include open plan offices, shared laboratories, research hotels, and the mix of hotdesks, permanent desks, quiet offices, touchdown areas, meeting rooms, mixer spaces, physical and virtual workspaces, home and on-site working, temporary and permanent spaces. 

Changes should be based on systematic assessment of the workspace and support needs of different types of work, taking account of space effectiveness as well as efficiency.

Any change should be preceded by an assessment of its likely impact on all university stakeholders, in the context of the mission statement. 

12.11  Change management

PRINCIPLE: Space management should make all University staff aware that space is an expensive resource. The benefits from changes in space management policy and processes can be maximised by a programme of change management designed to engage staff commitment to efficient and effective space use.

Given the nature of Higher Education communities, staff at all levels should be informed of the reasons for intended change, consulted about it and informed about its implementation.  

Pilot studies, demonstration facilities, peer examples and consultation can be successful in persuading staff to accept change.

Staff should be trained in the philosophy and use of new types of space.

Evaluation and feedback to staff should follow the introduction of new types of workspace and working practices.
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Teaching modules ?





Hours per week of seminar, lecture theatre, lab. etc. for each module?





Number of students taking each module ?





Total amount of seminar, lecture theatre, lab etc. space required each week





Total academic staff required





Total admin. and technical support staff required





Total amount of office and support space required
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� The figures relate to the 102 out of 154 HEIs which responded to this question.


� The measure of density in Gerald Eve (2001) is Net Internal Area (NIA) including actual workspace, plus ancillary areas local to the workspace, e.g. circulation and some storage, plus support space, which includes central functions such as meeting, dining, reception, conference rooms. It includes more than the space within a cellular office.


� Only 78 out of 154 HEIs reported both occupancy and frequency rates for the year.


� TPC is defined by IPD & GVA Grimley (2000) in data definition D26, as “the total revenue costs of occupying space held for an estate…” and is the aggregate of rateable value (as a proxy for rental value), rates paid, insurance premiums paid, net service charge, energy, water and sewerage costs, repair and maintenance costs, cleaning costs, internal and external estate management costs.


 Definition D27 ‘Rateable Values’ are described as “very important in the preparation of KERs since these are the only consistently available..proxy for ..the use of capital.” 


� TRAC also characterises this first of the three elements as the estate’s share of the Cost of Capital Employed (COCE). 


�  EMS data category D26


� EMS data category  D25, C13(a)


� EMS data category D25 C13(b),
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																				36.00%		14.00%																		37.00%		68.00%

		49.00%		10		2000		5115		32.00%		10		2000		T		S		37.00%		68.00%																		38.01%		50.81%

								45774								T		S		38.00%																				38.86%		48.00%

																				38.01%		50.81%																		40.00%		42.00%

																T		S		38.86%		48.00%																		40.30%		35.00%

		37.00%		11		1999				68.00%		11		1999		T		S		40.00%		42.00%																		41.00%		32.00%

		66.00%		2		2000		6066								T				40.30%		35.00%																		41.00%		27.00%

		58.37%		11		1999		12		20.46%		11		1999		s		s		41.00%		32.00%																		41.30%		50.30%

		44.00%		2		1999		8606		77.00%		2		1999		T		G		41.00%		27.00%																		41.61%		48.60%

																				41.30%		50.30%																		42.00%		41.00%

																				41.61%		48.60%																		43.90%		37.90%

		48.00%		2		2000		43642		20.00%		2		2000		S		S		42.00%																				43.90%		22.50%

																S				42.00%																				44.00%		77.00%

																				42.00%		41.00%																		44.00%		60.00%

		53.00%		11		1999		1548		30.00%		11		1999		T		G		43.00%																				45.00%		15.00%

		59.00%		10		2000		22779		61.00%		10		2000		S		G		43.90%		37.90%																		45.00%		41.00%

		57.00%		11		1999		13897		55.00%						T		G		43.90%		22.50%																		45.00%		37.00%

								4297								T		G		44.00%		77.00%																		46.00%		19.00%

								2624								T		G		44.00%		60.00%																		47.00%		70.00%

								10909								S		S		45.00%		15.00%																		47.00%		46.00%

																T				45.00%		41.00%																		48.00%		20.00%

		47.00%		12		2000		392		70.00%		12		2000		T		S		45.00%		37.00%																		48.00%		36.00%

										72.00%						t		g		45.00%																				48.21%		56.59%

		42.00%		10		1999										T		G		46.00%		19.00%																		49.00%		32.00%

																				47.00%		70.00%																		49.00%		46.00%

		22.22%		5		2000		5590		52.93%		5		2000		S		S		47.00%		46.00%																		49.00%		67.00%

																T		G		48.00%		20.00%																		49.00%		56.00%

		42.00%		2		2001										s				48.00%		36.00%																		49.49%		36.40%

		54.00%		11		2000		33312		40.00%		11		2000		S		S		48.21%		56.59%																		51.00%		38.00%

		54.00%		11		1999				77.00%		11		1999		T		G		49.00%		32.00%																		53.00%		30.00%

																				49.00%		46.00%																		53.00%		39.00%

		64.98%		2		2000		2669		63.00%		2		2000		T		G		49.00%		67.00%																		53.00%		43.00%

		62.00%		11		1999		7847		39.00%		11		1999		S		S		49.00%		56.00%																		53.00%		65.00%

										56.00%						S		S		49.49%		36.40%																		54.00%		40.00%

		53.00%		3		2000		10654		39.00%		3		2000		s		s		51.00%		38.00%																		54.00%		77.00%

																				51.00%																				54.00%		70.00%

																T				53.00%		30.00%																		55.00%		39.00%

																				53.00%		39.00%																		56.00%		59.00%

		68.00%		10		2000				29.00%		10		2000		T		S		53.00%		43.00%																		56.00%		66.00%

								10201								T		S		53.00%		65.00%																		57.00%		55.00%

		58.00%		10		2000		9959		67.00%		10		2000		S		S		54.00%		40.00%																		57.00%		34.00%

								1077		73.00%						t		g		54.00%		77.00%																		58.00%		67.00%

		81.00%		11		2000		7064		21.00%		11		2000		S		S		54.00%		70.00%																		58.00%		16.00%

		60.00%		11		1999		28410		41.00%		11		1999		s		s		55.00%		39.00%																		58.00%		63.00%

		60.00%						28000		57.00%		11		2000		S		S		55.50%																				58.00%		65.00%

								3706		36.00%						S		S		56.00%		59.00%																		58.00%		76.08%

		56.00%						4896		59.00%						S		G		56.00%		66.00%																		58.37%		20.46%

		40.00%		11		1999		6008		42.00%		11		1999		S		S		57.00%		55.00%																		59.00%		61.00%

								65		25.00%						S		G		57.00%		34.00%																		59.00%		21.00%

		40.30%		10		1999		1673		35.00%		10		1999		T		S		58.00%		67.00%																		60.00%		41.00%

		75.00%						3038		75.00%										58.00%		16.00%																		60.00%		57.00%

																				58.00%		63.00%																		60.00%		67.00%

		86.00%		2		2000		1139		57.00%		2		2000		T		G		58.00%		65.00%																		62.00%		39.00%

		43.00%		2		2000		4379								S				58.00%		76.08%																		64.00%		71.00%

																T		G		58.37%		20.46%																		64.98%		63.00%

		79.00%		11		2000		5050		85.00%		11		2000		S		G		59.00%		61.00%																		65.00%		71.00%

		76.00%								80.00%		3		2001						59.00%		21.00%																		65.00%		52.00%

																t				60.00%		41.00%																		68.00%		29.00%

		55.00%		3		2000		1228		39.00%		3		2000		T		G		60.00%		57.00%																		68.00%		74.00%

								11054		70.00%						S		G		60.00%		67.00%																		70.00%		43.00%

																				62.00%		39.00%																		71.21%		47.00%

		68.00%		11		1999		13970		74.00%		11		1999		T		G		64.00%		71.00%																		74.00%		63.00%

																T		G		64.98%		63.00%																		75.00%		75.00%

		38.00%		10		1999														65.00%		71.00%																		76.00%		80.00%

		66.00%		2		2001		6517								S		G		65.00%		52.00%																		76.00%		79.00%

		58.00%		11		2000		6078		16.00%		11		2000		S		S		66.00%																				79.00%		85.00%

		53.00%		11		1998		23		43.00%		11		1998		S		S		66.00%																				81.00%		21.00%

																T		S		68.00%		29.00%																		85.00%		42.00%

																				68.00%		74.00%																		86.00%		57.00%

																				70.00%		43.00%																		94.00%		34.00%

		41.61%		10		2000		17771		48.60%		10		2000		s		s		71.21%		47.00%																		D16 Frequency rate (C3 Teaching - core) Freq rate		D18 Occupancy rate (C3 Teaching - core) Occup rate

		41.30%		5		2000		5735		50.30%		5		2000		S		S		73.00%

		70.00%		11		2000		30		43.00%		11		2000		S		S		74.00%		63.00%

								5102		20.00%						T		G		75.00%		75.00%

																				76.00%		80.00%

		41.00%		2		2000		6554		27.00%		2		2000		T		S		76.00%		79.00%

		44.00%		10		2000		8952		60.00%		10		2000		S		S		79.00%		85.00%

																				80.00%

		48.00%		11		2000		17000		36.00%		11		2000		S		S		81.00%		21.00%

																				85.00%		42.00%

		51.00%		10		2000		11413		38.00%		10		2000		T		G		86.00%		57.00%

		45.00%		3		2000				15.00%		3		2000		T		S		94.00%		34.00%

								4202								T				D16 Frequency rate (C3 Teaching - core) Freq rate		D18 Occupancy rate (C3 Teaching - core) Occup rate

		21.00%		1		2000		15913		37.00%		1		2000		S		S

								5133

		46.00%		11		2000		17170		19.00%		11		2000		S		S

		58.00%		10		2000		5862		63.00%		10		2000		s		g																								72.00%

		65.00%						10458		71.00%						T		G

																s		G																								56.00%

		45.00%		2		2001		4479		41.00%		2		2001		T		G

								6737								S		S

		85.00%		2		2001		5000		42.00%		2		2001		T		G

		38.01%		10		2000		15271		50.81%		10		2000		S		S																								73.00%

		74.00%						73841		63.00%						T		G																								36.00%

		45.00%		11		2000		11415		37.00%		11		2000		S		S																								25.00%

		57.00%		9		1999		13329		34.00%						S		S				72.00%

		49.00%		11		1999		9384		46.00%		11		1999		S		S

		73.00%		10		2000										T																										70.00%

								26928								S		S				56.00%

		33.00%		11		1999		9297		27.00%		11		1999		s		s

		94.00%		12		1999		6143		34.00%		12		1999		S		S

		76.00%		1		1999		12294		79.00%						T		G

		33.43%		11		1999		18698		31.90%		11		1999		S		S

		54.00%		11		1999				70.00%		11		1999		S		S				73.00%																				20.00%

																						36.00%

		60.00%								67.00%						T		G				25.00%

		80.00%						1664								S

		55.50%		11		1999		12489								T		G

		59.00%						3779		21.00%						T		G				70.00%

		65.00%		11		2000		7600		52.00%		11		2000		T		G

		51.00%		11		1999		33921								S

		49.00%		11		1999		15930		67.00%		11		1999		T		S

		43.90%						15020		37.90%						S		G

		58.00%		9		2000		26504		65.00%		9		2000		T		g				20.00%

		36.00%		11		1999		8682		14.00%		11		1999		S		S

		58.00%		10		2000		20187		76.08%		10		2000		T		G

		42.00%		11		1999		9793		41.00%		11		1999		S		S

		56.00%		3		2000		4627		66.00%		3		2000		S		S

		45.00%		2		2001												S

								11037								S

		64.00%		10		1999		5571		71.00%		10		1999		T		G

																																										32.00%

																																										45.00%

		49.00%		10		1999		22646		56.00%		10		1999		S		S

										32.00%

		38.86%		10		2000		19582		48.00%		10		2000		S		S

		49.49%		11		1999		35909		36.40%		11		1999		S		S

		47.00%		11		1998		10376		46.00%		11		1998		S		S

								11964		45.00%		11		1998		S		S

		43.90%		11		1999		8109		22.50%		11		1999		s		s

																S		S

		15.00%		10		2000		13000		48.00%		10		2000		S		S

		53.00%		11		2000		6850		65.00%		1		2001		S		S				32.00%

																T		S				45.00%

		30.00%		11		1999		38114		16.00%		11		1999		S		S

																s		S

		48.21%				1990				56.59%				1999		T		G
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