Space charging report

Introduction

1. The report ‘Capital Funding and Estates Management in Higher Education’ published in June 1992 recommended that a substantially greater proportion of space should be subject to central timetabling and that institutions should consider the introduction of space charging schemes appropriate to their circumstances. This recommendation was supported in the subsequent National Audit Office good practice guide ‘Space Management in Higher Education, a Good Practice Guide, 1996’. This paper examines the practicalities of space charging and is based on work carried out by George Griffith of Bristol University and David Hill of the HEFCE.

Concept

2. The basic premise of space charging is that free assets are less likely to be effectively managed than those that cost. Some institutions believe that an effective space charging system provides users of space with an incentive to minimise their demand for space and make best use of that which they have. It is important to distinguish between space charging and space costing. In space costing, the costs of providing space are attributed to the users of space, so that they can incorporate that within any prices for services that they may deliver, for example consultancy, short courses. In space charging, the principle is that the system provides incentives for users to actively manage their space, releasing unneeded space and achieving savings thereby.

3. Space costing is relatively straight forward, being the identification of relevant costs and the apportionment of those costs by means of an appropriate driver, usually a number of students or floor area occupied, although sometimes it is apportioned as a percentage of income generated by the user. Space costing is primarily a method to increase understanding and transparency. Space charging on the other hand, is designed to influence behaviour. There are four elements to such a system:

· the space to be charged for

· the costs that are charged

· the cost allocation mechanism

· the system that allocates resources to pay for the charges.

4. These elements will normally need to be underpinned by a set of procedures and rules so that the whole system is clear and transparent.

Types of space

5. Space charging requires a reasonably accurate record of all space holdings, which is capable of being regularly updated to account for any changes to the buildings. The three important features that the space record must identify are area, use or function and occupier. Whatever space record system is in operation, computer-based or paper-based, the space charging system depends on the faculty or department’s agreement to which space they occupy.

6. No form of cost apportionment can take place without information relating to the space itself. Most organisations of any type will have some form of record of the buildings that they have. This might initially be for legal reasons, the dates of acquisition, costs, lease details, rent paid and so on. This ‘property terrier’ might have been extended to detail the exact amount of useable space that each building has within it.

7. All institutions that have a ‘space charging’ system also have a space database, as do a significant number of those that do not apportion space cost. From the research for this project, it is clear that most space databases currently in use are pretty similar and their structure can be detailed in a general form, which can be adapted to suit different institutions. There are in essence two sides to the structure: the first side is the physical one, the second is organisational.

Physical data structure

8. In order to identify each space separately, they must have a unique identifying code or name. For space one can consider a room, laboratory or workshop, but it could be a corridor, lobby or other ‘balance’ area (balance space being space that is not strictly useable, such as corridors and lavatories). One approach to this is to build this identifier up from the number of the room (or space), its level in the building, the name of the building and the campus on which the building is located. An example of how a unique reference may be obtained is included at Appendix 1.

9. Once the space is identified, various attributes can then be given to it. At the very least this will include the area, although other capacities could also be included such as volume, places (such as in a lecture theatre) and so on. Also, it is likely to include a reference to its function, such as office, workshop, teaching room. 

10. At the building level, there might be information relating to the date of construction, type of construction, grid reference, location of emergency services, there might also be a calculated field of the total space, both net and gross.

11. By careful construction of this database it is possible for the information to link to other systems already in use, the most likely of which will be some form of maintenance management system.

Organisational Data Structure

12. The other half of the database system relates to the organisation itself. The purpose here is to identify the user, that is who will pay for the space. Let us assume for this example that an institution has a clear hierarchical structure:

· head of institution

· faculties

· departments

· divisions.

13. Therefore, you might have the faculty of arts, department of archaeology, division of Celtic prehistory. This structure would sensibly be one that is used by the whole institution, and will probably come from the chief administrator. If this information is passed on continually, any changes to the organisation will then be reflected in the space database (for example, if two departments merge and become one, a department moves from one faculty to another and so on.)

14. The organisational structure of the institution will define who or what is to be defined as the ‘user’ of a particular space. This may appear a straightforward decision, but there are complexities within it. It is clearly an easy decision where one academic occupies one office, and that academic is in one department. However, where other types of space are concerned these decisions will not be so simple. Consider teaching laboratories; these could be used by one department on one day, and another the other. Also large lecture theatres, these could be shared between a number of departments, faculties or by the whole institution. Some methodology needs to be established to account for shared space, for example rooms being allocated on a percentage basis to the departments that occupy them.

15.  Clearly a database loses its validity if it is not maintained, and so some method of maintaining the data is important. In essence there are two separate methods for keeping the database up-to-date. The first method is to send to designated people (such as building superintendents or department administrators) records of the space that they occupy and ask them to update any changes. This can be carried out say annually or every term or semester. The alternative method is to carry out a ‘rolling’ update, which requires changes to the space to be recorded in the database as they occur. It should be possible to ensure that a trigger occurs when space is adapted or changed so that the database can be updated.

16. Both of these methods have their advantages and disadvantages. The first method has the advantage that at least once per update cycle it is possible to be certain that the database is up-to-date; however that ‘snapshot’ is the only correct one for the cycle. The rolling update has the advantage that it is going to be a more realistic representation of the situation all the time, although at no point will it be absolutely correct, due to an inherent delay in updating the database via the trigger.

Costs

17. The second element to be determined is the type of costs that are to be charged.

18. All of the higher education institutions visited charge only for recurrent costs of the estate, and Appendix 2 shows a list of what is included in most institutions’ charge for space.

19. At some institutions, expenditure for each item is calculated for the whole institution while at others, it is broken down by buildings. For example, each building may be separately metered for electric, gas and water. By breaking down these costs it is possible to obtain the exact running costs of a particular building.

20. The level of detail required depends upon the type of space charging system the institution wishes to adopt, but for simplicity and to keep administration costs to a minimum, most institutions visited calculate as a whole and divide as a whole. This has the effect that each department shares in the additional running costs associated with for example, listed buildings, and also shares in the lower costs associated with new buildings.

Allocation of costs

21. When you have the information on how much the space is costing and an accurate space data system, together with the users’ agreement to the area of space they each occupy, then you are in a position to apportion costs to each department which creates the space charge.

22. The system for apportioning costs can be as simple or as complicated as desired, all determined by the level of detail for costs and space information available, and more importantly, the amount of administrative support needed. The more apportionment or level of detail that you introduce, the higher the administrative costs due to the extra amount of staff time involved.

23. Space can be charged on an actual costs basis, requiring great detail of individual building running costs and space information, or to a shared system where all costs are totalled and divided equally so that each department shares in the cost of buildings which are expensive to operate and also benefits in the reduced running costs of new buildings. 

24. The ‘actual space model’ allocates space-related costs direct to departments based upon some form of space driver. That is to say, the more space a department occupies, the greater the amount of space cost attributed to that budget centre.

25. In essence this model ensures that all the estate costs are allocated to departments dependent upon the amount of space that the departments themselves occupy. There are however, a variety of modifications and refinements that can be incorporated within this system. For example, it seeks to equalise the cost differentials within the estate as a result of different building types. By totalling all costs and then dividing by the total area, the relative differences between buildings are smoothed. This means that buildings that are inherently expensive to maintain (such as old or listed buildings) are not an extra burden to their occupiers but are spread around the whole institution. Similarly, an occupier in a modern well-insulated and efficiently heated building does not solely benefit, but the whole institution benefits as a result of the reduced costs associated with this building.

26. At its simplest, the whole estate budget can be divided by the size of the estate, to arrive at a cost per square metre. This is then apportioned to the departments on the basis of the amount of space that they occupy. This method is in use at a number of institutions.

27. In one institution, a modification has been made to the model with the intention of making it better reflect the actual costs of space put to different uses. This institution defines space as being one of four different types for cost allocation purposes. These four types of space are:

· 0 – unheated storage space (such as stables, basement storage)

· 1 – office and teaching space (such as academic offices, seminar rooms, lecture theatres)

· 2 – workshops and teaching laboratories

· 3 – research laboratories and fully air-conditioned space.

28. Each of these space types then receives a weighting for the different cost areas; for example, space type 0 has a weighting of 0 for energy, as it is not heated. Type 3 receives a weighting of 3 (against type 1) for energy as typically this is space that is climatically controlled 24 hours a day, 7 days a week. Similarly, other costs are weighted, such as maintenance. However some receive a weighting of 1 irrespective of the space costs, such as for Commercial Rating, where the determining factor is area only.

29. By using this system, the model is made more accurate, and space that is more expensive as a result of key characteristics, receives a greater attribution of the cost. It is important to note that this specifically excludes increases in attribution as a result of occupying space that is itself inherently expensive, such as old buildings.

30. Another institution that uses a straight cost per square metre reduces the impact of high-energy costs associated with certain machinery by installing meters. These meters monitor the costs of the machinery so that the department using them receives the bill for their running costs. This includes machines that use large amounts of gas or electricity.

31. Another institution visited has developed its space charging policy further than most to suit its own requirements. It has a scale of charges for accommodation and heating as follows:

For Accommodation

Grade A - 100% 

New or modernised permanent office, teaching or laboratory space.

Grade B - 70% 

New or modernised workshop accommodation. 

Grade C - 60% 

Temporary teaching or laboratory space in sectional buildings e.g. Terrapins.

Grade D - 50% 

Low-grade permanent space e.g. Portakabins.

Grade E - 25% 

Represents storage sheds or similar buildings.

For Heating

Grade H - 100% 

Represents space with a normal standard of heating.

Grade ½H  - 50% 

Represents space with low standard of heating.

Grade 1½ H - 150% 
Represents space with ceiling height over 8m.

Grade NH - 0% 

Represents space which is not heated.

32. Other institutions have modified the model by taking into account an additional driver for certain elements of cost. For example, cleaning costs might be considered to be influenced by the number of students, and so that particular area could be driven by a combination of the amount of space and the number of students. 

Dealing with the different space categories

33. Space in HEIs can be thought of in three categories.

Dedicated space

This is space that is occupied solely by an academic department and typically includes teaching, office, laboratory, workshop and administration space. It could also include lecture or teaching rooms used solely by the occupying department. 

Centrally timetabled space
Typically teaching and lecture rooms and sometimes computer suites, this space is not owned or assigned to any department but is part of a pool of rooms used for central timetabling and controlled by the central timetable officer. This space often accounts for approximately 12-13 per cent of the total net space of an institution.

Central and common facility space

This is academic and social space that is required for the centralised facilities: space that is shared by students from different academic departments such as the LRC, common computer suites, student union. Central administration might also be included which is not linked to any academic department such as the registry, finance, directorate and estates departments.

34. Departmental academic space is dealt with in a straightforward manner; it is clear how much space each department occupies of this type, and thus space costs can simply be attributed on this basis.

35. Central academic space can be dealt with in a variety of ways. 

a. Each department can be deemed to occupy a certain percentage of space. This percentage can be based upon their actual usage of this space (by calculating the number of bookings, say) and this can then be added to their departmental occupation.

b. A charge can be made for the number of hours that each department uses the central academic space. Larger lecture theatres would attract a larger share of the cost, dependent upon the number of places within each one. At one institution, this has further been refined so that there is a weighting system dependent upon time. The more popular times (in most institutions, this will be between 0900 and 1300, and also Monday to Wednesday) attract a larger share of the costs than the less popular times.

c. The costs associated with this centrally booked space can be attributed to a central fund, and then redistributed according to another driver altogether, such as student numbers.

36. Central administrative space again can be dealt with in three different ways. 

a. Space costs can be attributed to administrative departments as if they were academic departments. The space costs attributed to them can then be redistributed according to the most applicable driver for that particular administrative function. For example, the student residence office would attract a space cost through its occupation of space. This cost, along with all the others that it incurs, would be redistributed according to a driver such as student numbers.

b. All costs associated with administrative functions could be allocated to a central fund, and then redistributed according to a relevant driver. It could be that this driver is merely the size of income, and could therefore be considered a ‘top slice’.

c. All estate costs could be divided just by academic (departmental and central) space, ignoring the space occupied by the administration. In this way, space costs associated with administrative space are attributed only to academic departments.

37. An alternative approach to the allocation of costs is that of direct charging but we do not believe that this is used in the higher education sector. In this model, departments pay directly for the cost of their space. In order to do this, each building must be, for example, separately metered for services, so that these costs can be picked up directly by the department in that particular building. All other costs, such as maintenance and portering, must also be known by building.

38. A number of institutions however have a hybrid by charging for a number of estate‑related costs. For example, one institution directly bills departments for the running costs of particularly expensive machinery. When this type of machine is installed, a meter is also fitted, and the department that operates this machine receives a bill.

Resources for charges

39. Space charging is a management tool. As such, it must sit within the other management arrangements of the institution, and crucially must be integrated into the planning and resource allocation framework. It is the interplay of the resources allocated for space and the space charges themselves that generate possible changes in behaviour.

40. A full description of resource allocation methods is beyond the scope of this paper but in the context of space charging, there are two main theories, although intermediate positions are possible. At one end of the spectrum is a market-based method whereby resources are allocated to users based on the income they generate, whether it is student numbers, research or consultancy. This can be modified by strategic considerations; for example, additional resources can be allocated for crucial areas in developing fields that have not yet fully developed income streams. The other approach is based on the idea of a space standard or norm. Each method has its costs and benefits, but the space standard is more complicated and so we have described it in more detail at Appendix 3.

41. In essence, for each type of activity a space standard is determined – this can be m² per student, per staff member, per £1000 of income. Using this standard, a space resource allocation is calculated usually using the overall costs per square metre in the institution (although expected efficiency gains or strategic supplements can be imposed on these). This will generate a standard space resource, which will be compared to the previously calculated space charge and the difference will be deducted or credited from the user’s resources.

42. This system works only for academic space. The same methodology cannot be employed for centrally bookable space or administrative space, the reason being that there are no norms for these types of space. Although there is an element for lecture space included within the norms, it is not feasible to extrapolate these norms to deal with the percentages of central academic space. Whilst it might be possible to create norms for the administrative departments, it does not occur in practice and its effects are unknown.

Typical charges

43. The table below sets out the actual space charging costs at five of the higher education institutions visited, and what is included or excluded in these charges: 

	Institution
	A
	B*
	C
	D
	E

	Rates


	
	
	
	
	

	Water

	
	
	
	
	

	Electricity
	
	x
	
	
	

	Gas
	
	
	
	
	

	Oil
	
	
	
	
	

	Rent
	
	
	
	
	x

	Caretaking
	
	x 
	x
	
	

	Security
	
	x
	
	
	

	Cleaning (pay)
	
	x
	
	
	

	Cleaning (materials)
	
	X
	
	
	

	Service contracts
	
	
	x
	
	

	Window cleaning
	
	X
	x
	
	

	Uniforms
	
	X
	x
	
	

	Site staff
	
	X
	x
	
	

	Grounds maintenance
	
	
	
	
	

	Insurance
	
	
	x
	x
	x

	Estates (pay)
	
	
	x
	
	x

	Repairs and maintenance
	
	
	
	
	

	Capital charges
	x
	X
	x
	x
	x

	Total charge m²
	£57.96
	£42.93
	£53.70
	£61.38
	£68.00


* It should be noted that institution B has devolved budgetary arrangements to department level with buildings separately metered for electricity, and arranges its own cleaning contracts, security arrangements and so on, which are directly charged to the user.

44. We have also set out some other institutional approaches at Appendix 4.

Common problems

Vacant space

45. The first problem that arises with a space apportionment system comes as a result of its success. That is to say, once departments view excess space as a cost, they will seek to reduce the amount of space that they occupy. Some mechanism needs to be established in order to deal with this space. 

46. If departments were able to ‘declare’ space surplus to requirements and have it removed from their record of space, and therefore their apportionment of cost, the institution would be in danger of suffering from the ‘Swiss cheese syndrome’. The departments would naturally give up their less desirable space, which would not be conveniently located and this would result in small pockets of vacant space all over the institution. 

47. In order to counter this problem, institutions have taken a variety of measures. In one institution, space cannot be vacant except under certain specific conditions, but must be transferred from one department to another. Another institution has a designated space manager who will only accept ‘surplus’ space if it is suitable for subsequent alternative use. Other institutions take a similar approach but insist that vacant space must be capable of occupation by another department; in other words it must be discreet, located near to access and so on. One other mechanism that an institution uses is called ‘short lease space’. The department that decides it does not need the space gets the space committee to declare it ‘short lease’. This requires the department to guarantee that they will vacate the space within three months if another department can be found for it, meanwhile they can continue to occupy it. As a result of this the department is allocated less cost as a result of the space’s status.

Over-attention to detail

48. In a number of institutions, one of the common problems that the space manager has to deal with are requests to modify the space record for very minor changes. Not only are minor changes required to be recorded, but also minor variations between what is recorded on the space record and what the situation is on the ground. 

49. This is also prevalent in the institution that charges departments by the hour for the use of centrally timetabled rooms. For example, if a lecture series usually takes 24 weeks but for some reason one is cancelled, a request is made for this to be credited to the department. However, it is not possible for the lecture theatre to be made use of for that one period, given the nature of lecture courses. 

50. This can result in a significant amount of resources being spent modifying things that will have little if any impact upon the outcome. This will reduce the confidence that people have in the system.

Unexpected changes in attribution

51. In some of the models there is scope for the attributions to departments to change from year to year, despite the fact that the department may have taken on or given up space. This can occur if the size of the estate were to change significantly from one year to the next. Some of the models that institutions use are particularly sensitive to this. It is difficult to maintain the credibility of a system if there are seen to be wide fluctuations from one year to the next. For example, a department (in one institution’s model) may one year receive a payment (having less space than the model allows). The following year, despite the department occupying exactly the same amount of space with the same numbers of staff and students, they are required to pay a penalty. This occurs when the size of the estate is reduced (say by the sale of a building) and the modification causes the department’s standard space resource to reduce.

52. Similarly, where different drivers are used to apportion costs, significant changes can also occur. If the driver used to apportion a particular cost is changed, then obviously the attribution of cost to department will change. This has happened at one institution, where the driver was changed from floor area to staff and student numbers. This resulted in a swing in cost attribution away from those departments with a lot of space, to those with a lot of students and staff. It is possible to deal with this issue by a smoothing arrangement, whereby charges in any one year are capped.

53. From discussions with institutions within this project, there seems to be some evidence that the major benefits on lower space use are primarily derived in the first two years or so of operation. In at least one institution, the actual announcement of the intention to develop space charges generated some changes in behaviour.

“It is essential that staff understand the reasons for the introduction of a space charge and how they can influence the decisions on space allocation and the cost implications for their department.” (NAO Space Management in Higher Education, a Good Practice Guide)

54. There is little point in undertaking space charging in small institutions or where managers have evidence that utilisation rates are already high. It is vital that there is clear link to the institutional strategy.

55. It is important that when disagreement occurs with any part of the space charging mechanism, it is dealt with at the highest level. Several institutions that were visited referred any such dispute or disagreement to the finance and resources committee, which is chaired by the vice-chancellor or head of institution together with the academic deans and director of estates. The decision of this committee was seen as final.

Future developments

56. The possibilities available due to the Internet have prompted a number of institutions to create space management web pages.

57. This development aims to make the information held within the space database open for use by a wider audience. Most institutions have Intranets (available only to users within the system) and this allows information to be available only to the users in that institution. One institution within this project has a web page that enables users to download reports that detail the amount of space that any department occupies. It also contains analysis of space use and other related space management material. One improvement that this institution wishes to implement is the ability for users to query the database via the web (this is possible at other institutions, most notably the Massachusetts Institute of Technology). The intention is to allow departments to make simple queries, such as:

· how much space do Aero engineering occupy?

· how much space is there in the Adamson Building?

· how much space do Aero engineering have in the Adamson Building?

· how much office space do Aero engineering occupy?

58. This will allow departments to answer their questions about their space easily and allow them to plan their requirements.

59. Capital costs are not included in any of the space charges at the institutions visited. The advice contained in the good practice guide ‘Space management in higher education’ (National Audit Office) states:

“Although cost of capital is an important part of the cost of space, we think its inclusion in the space charge will increase estates costs, leaving less income for other activities. Institutions would therefore be well advised to exclude capital charges initially at least until the system has bedded in. This could be phased in at a later stage if even greater incentives were needed to promote the effective use of space.” (National Audit Office)

Appendices

Appendix 1

How a unique reference for a room or space might be created.

	Physical Level
	Name
	Code

	Campus
	Upper
	UP

	Building
	Adamson
	ADAM

	Level

	2
	02

	Room number
	14
	014


Thus the unique identifier for the room becomes a concatenation of the codes that define the space:

UP ADAM 02 014

Appendix 2

The costs that most institutions regard as space-related include the following:

· maintenance (routine, planned and reactive maintenance)

· deferred maintenance provision (sinking fund for major items of expenditure)

· contractor charges (where external contractors are used)

· direct labour organisation (where a DLO exists for estate management)

· estate management services (the cost of the management team)

· local taxation (typically non-domestic rating, with 80 per cent discount)

· building insurance (fire etc)

· depreciation (required for correct accounting procedure)

· cleaning (either via a contractor or in-house)

· utilities (heating, lighting, power, water)

· security (alarms, security officers and crime prevention)

· portering (concierges and so on)

· gardens and grounds

· rental and lease payments.

Appendix 3

Space standards

1. Most institutions that have space standards base them on space norms. The University Grants Commission produced a set of space norms in 1987 (University Building Projects Notes on Control and Guidance) to be used as an aid to calculating the area required for particular subject areas. By starting with the number of students (undergraduate, postgraduate course and postgraduate research) in a given subject area, these norms give a schedule of the amounts of space required for different types (office, seminar, laboratory) Included within the norms are, for example, staff:student ratios, such that given a ratio of 1:10, and an office norm of 13.5 m², it is calculated that 100 students require 10 staff and thus 135 m² of office space.

2. These are still widely used within the sector for a number of activities such as designing new buildings, working out future space requirements given possible expansion and for internal management.

3. These norms can be used as the basis of institutional specific standards. The figures have been ‘deconstructed’ so that the space standard is based upon academic staff numbers as well as students. Further more, the space requirements of staff and students are then examined and modified to give a specific set of standards for that institution.

4. In other institutions, the UGC norms are used to calculate the amount of space that individual departments should expect to have, given the total amount of space at the institution. Each department’s norm space is calculated, then totalled for the institution. This is then compared to the total academic space that the institution has, and each department’s space is pro rated to actual space. This gives the modified norm space for the department given the total space that the institution has, so that if all the norm space calculated for each department in the institution is added up, it might equal 120,000 m². This compares to the 100,000 m² the institution actually has. Each department can then only expect to receive 83 per cent of their norm space.

5. Another example of the practice concerning standards can be found in an institution that modifies its standards further; saying that the amount of money that the institution receives for maintenance is insufficient to maintain the whole of the estate. This institution’s view is that it receives sufficient only to maintain 70 per cent of its existing estate, and therefore it reduces the UGC norms by 30 per cent to give a space standard that is sustainable given current maintenance expenditure. 

Appendix 4

Institutional approaches to space charging

	Birmingham

Charges include:



· rates 

· insurance

· rents

· planning and administration division

· security

· cleaning and portering

· development division

· utilities

· repairs and maintenance.

Charge to departments so that they pay for:

· full cost of own space

· percentage of administration space

· general facilities.



	Keele

· UGC norm-based allocation of space

· a computer fit of students to general teaching and computer labs

· extra funding to departments in deficit

· all departments allocated resources for timetabled lectures

· charging for all space.



	King’s College, London

Academic space is based on:

· UGC norm less five per cent

· planned staff and student numbers

· cut/increase on non-pay budget for over/under-occupancy against norms

· first charge on delegated budgets

· size/time differential

· allocation as part of general devolved budget.

Consequences:

· relinquished surplus space

· reduced unused speculative bookings.



	Leeds Metropolitan

· allocation based on existing space, adjusted for known major changes in accommodation

· annual calculation

· faculties responsible for own timetabling

· improvements in performance of up to 43 per cent per student.



	Sheffield Hallam

· all premises costs are included

· all central departments included as overhead

· based on actual space occupied

· real charge on budget

· teaching rooms on usage basis

· includes range of agreed services

· SLAs mean additional services can be bought 

· good space given back, if suitable

· vacant or refurbished space prorated.
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