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1.0 OBJECTIVES

The aim of this workshop is to help participants plan their organisation/activities better.

This will be done through the use of various management tools including:

· Systems analysis/systems thinking

To introduce participants to a limited number of tools for systems analysis that may be useful to them

· The budget

To introduce participants to issues around the nature of budgets

To consider how budgets might best be organised to support rational planning

To consider how budgets might be analysed to support the planning and costing of an organisation and its activities.

· Costing and Economic Analysis

To introduce participants to basic costing methodologies

To identify and find solutions to some of the problems which arise during costing

To identify approaches to carrying out an economic analysis of a distance teaching organisation

To discuss return on Investment and Economic Value Added approaches to investment appraisal

SYSTEMS THINKING/SYSTEMS MAPPING

Distance education systems are complex systems involving numerous stakeholders. They involve a large number people in a range of activities – developing and teaching courses, supporting students, keeping the organisation running. There are complex forces at work, involving cause and effect. These relationships and causes and effects can be captured in diagrams, of which there are many different kinds (activity sequence diagrams, algorithms, control model diagrams, critical path analysis networks, decision sequence diagrams, information and materials flow diagrams, organisational charts, relationship diagrams, spray diagrams, trees, rich pictures), as well as the types specifically addressed here. Good diagrams tend to look obvious – but good diagrams can be hard to achieve. There are, however, recognisable types with conventions. Adhering to these conventions can help you create effective diagrams that in turn help you and others think about problems – particularly complex or ‘messy’ problems.

The System Map

This is a snapshot showing the components of the system and environment at a point in time. At its most basic it may just convey a list of components (finance office, registry, editorial office, academics). But the map may group some components into subsystems, or may show where there are overlaps. 

The main uses of system maps are to help you decide how you are going to structure a situation, and to convey to others exactly what you have chosen to study. The map is used

1 To clarify thinking at an early stage of analysis

2 To decide upon the main structural elements prior to producing a more detailed diagram

3 To experiment with trial system ‘boundaries’, identifying elements that are ‘inside’ or ‘outside’ but significant

4 To help you decide upon the level of your system interest 

5 To communicate to others the basic structure of the system you are describing

System Maps are made up of two elements with the following rules

· Blobs

· The blob lines represent boundaries of system components

· Words are used to name each system or component

· Blobs outside the main system boundary represent components of the environment
· Blobs inside the main system boundary represent components within the system. Components can be shown as grouped into subsystems. Undifferentiated components may themselves be subsystems.

· Blobs may overlap only if some components (which may not be depictd) are clearly common to both

· Words

NOTE: There are no arrows or linking lines.

In constructing the diagram

· It should be clear which is ‘the’ system boundary (e.g. thicker line). A dashed line could indicate a tentative boundary.

· Irregular blobs are preferable to regular boxes. Boxes imply that (sub)systems are clearly defined, which is seldom the case. Boxes also have practical disadvantages because the eye can get confused when faced with a series of parallel lines.

· Use overlaps sparingly – they tend to reduce the clarity and impact of the map. Use overlaps only when the sharing of components is important from your particular viewpoint. This applies equally to components within and spanning the boundary. Avoid multiple overlaps. 

· Aim for consistency between components. Avoid representing system properties as elements.

· It makes sense to show important subsystems at a reasonable size (though the size of the blob is not determined by the size or importance of the component it represents. 

· It makes sense to position important components near the centre of the diagram and to place related components close together.

· It is worth leaving space within the map – both for clarity and to allow things to be added.

System Map of a School
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Multiple cause diagrams

Multiple cause diagrams are used to explore why a given event happened or why some kinds of events occur. They are not predictive, but can be used to develop ideas about why some events occur, and hence a checklist of the factors that need to be taken into account. 

Multiple cause diagrams have two elements the use of which are governed by conventions:

· Phrases

· The phase may be a gross thing (e.g. ‘course’) but as the diagram develops it is better to describe the relevant variables associated with those things (e.g. change in student enrolments on the course). Phrases may also represent events (e.g. late delivery of course manuscripts)

· Arrows that may be labelled

· Arrows do not necessarily mean causes. They may be read as meaning ‘contributes to’, ‘is followed by’, ‘leads to’, ‘enables’, etc.

· Because arrows may represent different kinds of contribution/cause, it may be helpful to label them

· The diagram may be entirely sequential or it may contain loops

In constructing such a diagram: 

· You should generally begin with the event that is to be explained (e.g. course fails to attract sufficient enrolments) and work backwards. A diagram should have more than one end factor only if contributory factors were related, and explaining both events is important

· It is not necessary to put blobs round phrases although if it improves clarity you may do this

· The diagram should be checked to ensure that each individual relationship is clear. Insert any intermediate variables/factors if it is not clear.

· This kind of diagram does not distinguish between necessary and/or sufficient causes. If the distinction is important, then the diagram has to be labelled to bring this point out.

· It is not necessary to indicate a system boundary – though drawing such a boundary may develop your ideas about where to draw such a boundary.

· This diagram type resembles an influence diagram superficially – but differs from the influence diagram (see below) in that it is to be read sequentially rather than as a snapshot representation.

A multiple cause diagram



Influence diagrams

Influence diagrams represent the main structural features of a situation and the important relationships that exist among them.  It presents an overview of areas of activity or organisational or other groupings and their main interrelationships. Influence diagrams are used to explore those interrelationships, perhaps leading to a regrouping or redefinition of the system and its components, or to express a broad view of how things are in the territory one is considering.

Influence diagrams have three elements

· Blobs

· Blob lines represent component boundaries

· Inclusion of a system boundary is optional

· Assorted arrows

· An arrow joining component aaa to component bbb shows that aaa can or does influence bbb

· A double headed arrow indicates a two-way influence

· An influence diagram is a snapshot. Arrows denote capacity to influence, not a sequence in time.

· Arrows do not show material flows

· Words labelling blobs and possibly also labelling arrows

· Words label components and systems (if shown). They may also label arrows, if the nature of the influence is not obvious from the content

In drawing these diagrams:

· Avoid using arrows from features in the environment to the system boundary. By definition factors in the environment affect the system so such arrows are superfluous. Arrows from environmental factors should terminate at a specific system component. Arrows to the system boundary carry information only if they distinguish different types of influence.

· Different thicknesses of line can indicate different strengths of influence.

· It is possible to distinguish different types of influence (e.g. influence via finance, information, supply of materials). Do this only if the distinction is important and not self-evident.

· Don’t overload the diagram with information. By all means think through all the possible influences but when diagramming, stick to the key ones.

Influence diagram - School Policy




Sign graphs

Sign graphs are useful for representing actual (or possible) causal processes relevant to system modelling.  They can be a preliminary to quantitative modelling. They contain two elements:

· Phrases identifying variables – crudely something that goes up or down

· Arrows carrying either a + or a - sign

In these diagrams:

· Care needs to be taken with phrasing 

· If necessary phrases should be extended to make the variable range explicit (e.g. ‘production output falling’ makes tings clear, whereas ‘production output’ is ambiguous)

· In any particular loop an even number of negatively signed arrows (or none at all) means positive feedback; and odd number means negative feedback

· Keep crossed lines to a minimum

· As with multiple cause diagrams no distinction is made between necessary and sufficient conditions

· Blobs, boundaries, boxes are unnecessary.

Sign graph



2.0 BUDGETING IN DISTANCE EDUCATION

What are budgets?

· Estimates of the future performance of the organisation

· A means to help people in the organisation plan

· A means to tell people how well they and others in the organisation are doing

· A means to model the organisation

· A means to provide an objective for an activity that can be controlled

· A means to measures of the inputs and outputs related to the activity being controlled

· A predictive model of the activity being controlled

· A way of providing information to help make choices

· A means of control

So there is a relationship budgets and

· Objectives

· Increase the market share by 10%

· Increase sales by 20%

· Reduce costs by 5%

· The choice of inputs, outputs and strategies

· Shall we put this course on, or that one?

· Should we use this technology, or stay with the ones we have?

· Predictive models

· What are the production implications if sales go up by 20%?

· If we grow the customer base by 30%, what impact will this have on our costs?

· Feedback control

· Have we achieved our objectives?

· What are the budgetary implications of exceeding/failing to achieve our targets?

· Can we explain why we are over budget?

· Responsibilities

· Of budget holders

· Sense-making

· Making sense of objectives

· Making sense of power and authority

· Making sense of organisational culture

· Is the budget imposed from above

· Is the budget the outcome of consultation

· Making organisations objective and orderly

How are budgets organised?

Budgets may be organised in various ways:

· By department

· By activity

· By project

and they may give us different kinds of information as a result:

· Departmental budget: staff and non-staff expenses in the department – stress on responsibility

· Activity budgets: costs to be incurred in relation to a particular activity – stress on costs of the activity (e.g. supporting students)

· Project budget: costs to be incurred in relation to a project – stress on project costs (e.g. course budget)

Rational structure for a budget

The budget is one of the most important communication devices in an organisation, helping to make sense of the organisation by reflecting the objectives of the organisation, and helping to measure and define the inputs required to achieve a given output. It also helps organisations evaluate their plans since it enables them to establish input-output relationships between the level of resource put into a plan and the level of output achieved. These relationships can then be built into predictive models to help decision-makers determine what may or may not be possible in the future.

Like other enterprises, distance education institutions need to start with their revenue budget for the year. In commercial systems income derives from student enrolment fees and/or materials sales. In publicly funded systems the resources come from government or from a mix of government, student fees, and materials’ sales. In some cases government money is largely to student numbers, with the government in effect providing a per capita grant for each student enrolled. Institutions that are funded in this way may be told by the funding agency how many students they are allowed to recruit, and there may be penalties for over-recruiting (no additional funds, leading to the need to accommodate students at a lower average cost per student) and under-recruitment (loss of government income).

This second approach to funding emphasises the crucial importance of two institutional plans: The marketing plan – which should cover the recruitment of new students, the retention of existing students, and the re-enrolment of old students – assumes prime importance in forecasting student-number driven income, while the curriculum plan not only becomes a major element of the marketing plan (in as much as it determines the ‘products’ that the institution is trying to sell), but also assumes a key role in the control of expenditure on course development and production, and in some cases in the funding of the institution.

As with other organisations there will be a sales budget. Institutions operating in jurisdictions where there is an existing shortage of educational provision may find that they have little need to advertise – as was the case with the UK Open University in its early years, though with increasing competition from dual mode and global providers this has now changed. There are indications that successful commercial correspondence colleges invest no more than 15-20% of their income from fees in the advertising for new students. Certainly, any figure beyond that suggests that the market is saturated, the institution is offering courses that the market does not want, the institution is perceived to be too expensive or of poor quality, or a mix of any of these.

Success in student recruitment will depend on the appropriateness of the curriculum plan and the extent to which this meets demand. The curriculum plan spells out the structure of awards and qualifications offered by the institution, and the courses that make up the academic programmes leading to an award. Some of these courses may be mandatory, others may be options from which the students can choose. For any given number of students, the more options there are, the lower the average number of students there will be on each course. Because of the cost structure of distance education, low course numbers are a problem. Basically, it is expensive to design and produce teaching materials, so distance courses have high fixed costs. The more students that take the course, the lower the average per capita cost of this development effort as these fixed costs are spread over more and more students. It is this fact, coupled with the generally low direct costs of student support that makes distance education an attractive economic proposition compared to traditional forms of face-to-face teaching.

To an extent, course designers can adjust the mix of media (that is, of print, audio, video, face-to-face, and computing), and the actual technologies used to deliver the media, in order to ensure that the cost per student is kept within reasonable bounds, but in the end low population courses tend to be expensive. Early on in its history, the UK Open University found that it was offering some courses because they were integral to a whole distance-taught degree, and not because distance teaching was economically the most efficient way of teaching the course. One way round this problem is to ensure that the institution offers programmes and courses for which there is a demand. When the Universidad Estatal a Distancia in Costa Rica was planning its curriculum, it carried out market research to ascertain likely demand and then proceeded to develop programmes in the order of popularity, starting with the most popular. 

Each media, and each technology, has its own pedagogic advantages and disadvantages, level of accessibility to students, and cost structure. Some technologies have high fixed costs (for example, television, computer-based learning, multi-media approaches), others low fixed costs (e.g. print, radio, audiotapes). Some have high per capita student costs (e.g. tuition – whether it is delivered face-to-face, by audio- or video-conferencing, or electronically, computer-based learning, multi-media approaches), other have low or even no per capita costs (e.g. radio, once the transmission network is in place). Sensible distance teaching institutions will consider not only the cost of the technology to the institution, but also its cost to their students, since high technology costs (both of buying-into the technology and running it) can impact on the students and on demand (elasticity of demand), and hence on the institution’s ability to achieve its sales budget and any access mission that it may have. Finally, the costs of technologies are in general coming down, so that what is an ‘exotic’ and expensive technology now becomes commonplace and affordable within a few years. A key element in any distance teaching institution’s plans must be its media and technology plan, and the extent to which it invests in research and development to explore, and in capital equipment to support, particular technologies. 

Media and technology are used to deliver learning materials and experiences to the students. The materials need to be developed, produced, and distributed, and where appropriate arrangements made for their reception (for example, in study centres). The ‘experiences’ (for example, a tutorial) need to be planned, set up and delivered. Working within the overall media and technology strategy, the main ‘users’ of media are the courses within the academic programmes. Adequate control of resources will require each course to work to a budget. The best way of doing this is to build up an accurate description of what the course will look like when it is being delivered to the learners, and then to cost this description. Thus a course description will cover not just the aims and objectives of the course, and its likely contents, but also indicate the number of texts that it will have (usually based on some standard of length and quality), the number of audio- and video-programmes (of x minutes of a certain standard quality) and their mode of distribution or delivery (cassette delivered by post, broadcast), the amount of face-to-face tuition that will be available in local centres (in hours) and the average size of the learning group, the number of assignments that students will do for marking, the examination arrangements, the IT components of the course, etc. Standard costs (developed over time and regularly monitored) will enable course budgets to be built up.

Once this has been done, the overall course development, course production, course distribution, course reception, learner support, and learner assessment budgets can be worked out. With the exception of the first, these will require some estimate of the student numbers likely to take the course (though guesstimate may be the better word at this stage). Also one needs some idea of the number of years over which the course will be presented before it is withdrawn or remade. The latter depends in part on the speed with which knowledge or content is changing, and in part on changes in the market. 

If cost-efficiency is an objective, then there will be a balance to be drawn between the likely student population each year, the choice of media, the number of years the course will be presented, and the maintenance of academic credibility in the light of the rate of obsolescence of content. However, one of the major constraints on the life of courses is the ability of the institution to redevelop materials. The UK Open University originally aimed to replace its courses after four years but it quickly became apparent that the academic productivity rate (the volume of materials one academic could produce in any one year) was insufficient to enable this to happen. With the Department of Education and Science refusing to provide funds to increase the number of academic course developers, the University had to take the other option and increase the length of life of its courses to eight years – making some of them look decidedly dated by the time they came to be replaced. However, even those institutions that rely on contracted authors to develop materials can face difficulties when it comes to redesigning courses. A major change in the national school curriculum would, for example, pose a problem for the National Extension College in the UK if as a result it had to redesign all of its secondary level education courses at the same time. Productivity rates are a useful way of modelling and controlling the size of the establishment.

The next stage is to ensure that the total production and delivery load can be accommodated within the budget and within the capacity of the production facilities. There may be particular constraints on the development, production and delivery of some technological options (for example, a maximum to the number of video programmes that can be made in a given year, or the total hours of broadcast television airtime available). Here too there are balances to be achieved – in this case between the number of programmes allocated to each courses and the number of years they will last before being replaced, the production capacity, transmission resource, the availability of alternative distribution technologies such as video-cassettes, and the relative cost of distribution by broadcast versus cassette. 

The overall materials budget is made up of the materials development, materials production, and materials distribution/reception budgets. These budgets will each be made up of different elements – direct labour, materials purchases, and overheads, as appropriate. The learner support and assessment budget similarly embraces labour, materials and overhead elements. This budget, together with the consolidated materials budget, the selling expenses budget, the administration budget and elements of the R&D budget, make up the operating costs of the institution.

Capital costs deserve a particular mention (c.f. the Capital Budget). In theory, at least, capital expenditure is expenditure that is non-recurring, in the sense that once a building is erected, it will last for many years. However, the erection of a building will lead to increased maintenance and running costs which will need to be reflected in the administrative operating budget. Equally, not all capital goods last as long as a building. Vehicles, computers, and furniture will all need to be replaced at some time. Money therefore needs to be set aside to fund this replacement. One way of doing this is to think of the expenditure not as a capital expense at all, but as an operating expense. Thus Thames Valley University in the UK took the total value of the equipment in its student computing service and divided it by three – the number of years that it felt the equipment would last before it had to be replaced. This sum was then written into the operating budget of the unit. This ensured that provision was built in for replacement. Failure to do this is a major problem, particularly in projects where the equipment has been funded by an aid programme. 

Ultimately the Sales Income Budget, Operating Budget, and Capital Budget feed into the three Master Budgets of the organisation:

Cash Budget (also called the Cash-Flow Budget): an estimate of the monetary receipts and payments over a future period, showing when (if) it will be necessary to borrow money and when there will be surplus money available for investment.

Profit and Loss Account: a financial statement summarising revenues and expenditures for a period and showing how the profit or loss for the period after paying tax is computed, starting with turnover or net sales. If the accounting entity is not a business, then this account is called an Income and Expenditure Account.

Forecast Balance Sheet: a financial statement that shows the financial situation on a particular day. The Balance Sheet shows the values of the organisation’s assets and liabilities and where appropriate the owners’ equity (the residue left after subtracting the value of the liabilities from the value of the assets), leaving a residual amount which, if there are owners, will be paid to the owners in the event of the business being wound up. A balance sheet is a classified summary of the balances on the ledger account (i.e. the ‘books’) after the accounts have been closed for the day.

 
3.0 COST ANALYSIS, ECONOMIC ANALYSIS, AND RETURN ON INVESTMENT

3.1 COSTING DISTANCE EDUCATION

Cost analysis is not difficult. It has its basis in cost accounting, which provides rules and recommended practice for costing activities. In essence the analyst has:

1. To identify clearly the activities to be costed.

2. To identify the different types of resources that are being used (human resources, buildings and accommodation, equipment and furniture, and stocks, consumables, supplies and expenses), 

3. To analyse costs by identifying the nature (behaviour) of those resources (recurrent versus non-recurrent, direct versus overhead, capital versus revenue).

4. Where necessary, to apportion overhead costs.

5. Where necessary, to deal with the allocation of joint product costs.

6. In appropriate circumstances, to annualise the capital costs.

7. To identify the factors that drive costs (cost drivers), using this as a basis to identify the variable and fixed costs of the project as a basis for modelling the behaviour of costs under conditions of change.

3.1.1  Identifying activities

Three broad activities occur in distance education systems.

1. The creation or acquisition of learning materials

2. The provision of student support services

3. The provision of an institutional framework to support the other two activities.

These three broad activities can be broken down in greater detail:

· Materials creation or acquisition: curriculum and content planning; development and production of materials; identification, purchase, and possibly production under license of existing materials available on the market;  materials storage; distribution of materials and their reception at the point of use.

· Student support: development and maintenance of student administrative systems; marketing; recruitment and admission of students, their registration on courses, the billing and collection of their fees, their allocation to tutors, local study centres, and examination centres, etc.; identification of any special needs, and provision of advice and routine and special needs support; assessment and examination; record keeping; and provision of references and transcripts.

· Institutional framework: management, personnel, finance, buildings and accommodation, purchasing, non-student-related systems development and maintenance, etc.

Analysts need a proper understanding of how particular systems are structured and work before they start to analyse the costs of the system.

3.1.2  Types of resource

All institutions use resources to make things happen. Conventionally accountants identify four kinds of resources:

1. Human resources: Human Resources are usually either on contracts of service (paid for their time, either on a full-time basis or on a part-time basis), or on contracts for service (paid to produce or do something specific, such as write a text, or mark an assignment). HR costs will always include the costs of those on contracts of service. This will cover the salaries and wages of staff, together with the on-costs of employing staff (employment taxes, insurance payments, staff benefits, etc.). The costs of consultants etc. (i.e. staff on contracts of service) may be included here if these staff are on a long-term appointment and have full employment rights (e.g. paid vacations etc.), but costs of other staff will be regarded as an expense. How staff time is measured for costing purposes is an important issue (e.g. post-hoc estimates, use of time-sheets to book time to projects), and whether one takes unpaid ‘overtime’ (i.e. long hours) into account or not are all issues that need consideration.

2. Premises and accommodation: This covers

· The purchase of land and construction of new buildings and their infrastructure

· The costs of buying an existing building and adapting/renovating it

· The costs of renting accommodation

· The running costs of buildings and grounds (taxes, insurance, utilities, repairs and maintenance, portering, cleaning, security, and the management of these activities)

3. Equipment and furniture: equipment and furniture are normally expected to have a useful life in excess of a year, and a significant residual value that could be realised if the business is closed and its assets sold. Even though they may have many years of life, small durable items such as staplers and hole-punches are treated as consumables. 
4. Stocks, supplies, consumables and expenses: Stocks (inventory) are holdings of raw materials, components, and goods (including work-in-progress and finished goods) – such as paper, audiocassettes, texts, etc. Supplies are materials used in production for which it is impossible or not worth the trouble determining the amount of resource attributable to each unit of production (e.g. lubricants for machinery). Consumables are materials used by the organisation but not incorporated into its products (e.g. office stationery). Expenses are the cost of something other than stocks, supplies, and consumables (e.g. travel, postage, but also fees paid to consultants not on the payroll).
3.1.3  Costs

Cost analysis requires that a money-value be placed on the resources used. This is not always as simple as one might think, not least because it may be very difficult to relate the cost of activities to either the budget (a statement of the resources that one expects to spend over a given period of time, normally a year), or to the accounts (a statement of what has been spent over a given period of time, normally a year). Generally it is better to use information drawn from the accounts since these at least reflect what has actually been spent. Neither is necessarily helpful to analysts. For example:

· The way budgets and accounts are structured may have little to do with the way in which activities are structured

· Budgets and accounts may reflect traditional organisational structures, rather than the products and services to which expenditure gives rise.

· Activities may run over the financial years on which budgets and accounts report.

· Analysts may know who worked on a project/task, but not how much time they spent on it. In such cases, they may need to ask staff, or use standard completion times for the task. Staff may be asked to keep timesheets, but many resist this. Timesheets encourage staff to book all their time to projects: In reality there is often ‘idle time’. 

· Analysts may find that they are denied some data – for example, personal salary details. In such cases they may need to use standard costs for the staffing category concerned.

· The cost of accommodation may be unclear, in which case analysts may have to work out a standard accommodation cost per square metre/foot, and apply this to the floor area occupied by the work group, or alternatively use the local commercial rental rates per square metre/foot of office accommodation, and use this as the basis for calculating the cost of floor space occupied.

Analysts may need to use the data and information that is available creatively in order to establish the costs of activities. The assumptions that they make need to be spelt out clearly so that others can see what they have done.

Analysts also need to be aware that costs behave in different ways. It helps if th following distinctions are kept in mind:

Recurrent and non-recurrent costs

Recurrent costs are costs that one expects to recur, year-in, year-out; non-recurrent costs are costs that one expects to incur for a fixed period of time (perhaps a year or two). Permanent salaried staff will be regarded as a recurrent cost; short-term consultants as a non-recurrent cost. The costs of developing a particular course are non-recurrent costs because, once developed, the course does not normally have to be redeveloped each year. Instead the materials can be used again and again, until the course is eventually withdrawn. However, the costs of presenting a course may be viewed as recurrent costs since they will recur every year the course is presented. This example illustrates some of the difficulties with these terms. For example, although a particular course may not be redeveloped, other courses will need to be redeveloped, so a recurrent course development budget may have to be provided to enable this to happen. And although the costs of presenting a course may be incurred for several years, eventually the course will be withdrawn, at which point this expenditure will cease. From the analyst’s point of view, the main thing is to be aware of is how long expenditure on activities will go on.

Fixed and variable costs

As levels of activity increase or decrease, so costs increase and decrease. Costs that increase or decrease with levels of activity are referred to as variable costs. Costs that do not change are called fixed costs. All sorts of factors can influence the level of costs – for example, the number of courses, the number of course texts developed, the number of television programmes produced, the number of minutes of television transmitted, the volume of enquiries received, the number of students enrolled, the number of registered student courses, the number of assignments to be marked, the number of staff in post, the volume of telephone calls, etc.  Fluctuations in any of these cost drivers can have an impact on total costs, and their effect can ripple through an organisation. Thus increases in the number of advertisements can result in more enquirers, which requires more time handling enquiries, which leads to increased enquiry-handling staff, which requires more space, … and which leads to more applicants, which requires more application forms to be vetted, … and so on.

Some costs are of course fixed costs, in the sense that they never fluctuate with increases or decreases in activity. An institution needs only one Chief Executive Officer. Some costs fluctuate directly with every change in the level of activity that drives them. Every extra applicant will generate an application form, which has to be handled and replied to. Every assignment submitted has to be marked and returned to the student who submitted it. Some variable costs, however, are fixed within a given range – but at a certain point, when activity levels pass a threshold, this triggers an increase in expenditure. Such resources, sometimes referred to as semi-variable costs, are said to be fixed within a relevant range, which is normally stated. When levels of activity go outside the relevant range, additional costs (or savings) will be triggered. This ‘triggering’ mechanism may be automatic, or subject to some latitude. For example, the institutional norm may be one tutor for every 20 students, but that does not mean that an additional tutor will be appointed just because there are 21 students, but at some point, as student numbers move from 21 towards 40, another group will be set up and another tutor appointed. 

Accurate identification of exactly what it is that drives costs (the cost drivers) is vitally important. Crude models that emphasise just one, two or three variables – for example, registered students, courses in development, and courses in presentation, are all right for rapid ‘back-of-the-envelope’ costings, but can seriously distort resource allocation and cost analysis because they do not allow managers to identify likely costs in sufficient detail to manage budgets or analyse costs usefully. One of the tenets of activity budgeting is to accurately identify the factor driving costs.

The concepts of fixed and variable costs are central to budgeting and cost analysis, and in particular to the understanding of the behaviour of average costs, and cost-volume-profit analysis. The relationship of fixed and variable costs to total cost and average cost is captured by the Basic Cost Function
TC = F + VN

and the Average Cost Function:

AC = V + (F/N)

where

TC = Total costs

AC = Average cost

F = Fixed costs

V = Variable cost for variable N

N = a variable (generally students)

The effect of changes in the level of activity on fixed and variable costs is captured in Figure 1.

	
	
	ACTIVITY INCREASES
	ACTIVITY DECREASES

	COSTS
	Fixed costs:

· in total

· per unit
	unchanged

decrease
	unchanged

increase



	
	Variable costs

· in total

· per unit


	increase

unchanged
	decrease

unchanged


Figure 1: Effect of changes in volume of activities on fixed and variable costs

It is clear when comparing systems (for example, institutions, or technologies) that different systems/media have different levels of fixed and variable costs. In general the earlier forms of distance education (correspondence systems, multi-media systems) had high fixed costs and low variable costs, in comparison with face-to-face education, which has high variable costs and low fixed costs. This means that at low levels of activity (i.e. teaching small numbers of students), face-to-face teaching is almost invariably cheaper (i.e. has a lower average cost per student). At high activity levels, distance education tends to have the lower average cost. The point at which their average costs are equal (the breakeven point) can be calculated using the formula

B = (F1 – F2)  / (V2 – V1)

where

B = the breakeven point (in terms of students enrolled)

F1 = the fixed cost of teaching by distance means

F2 = the fixed cost of teaching face-to-face

V1 = the variable cost per student of teaching by distance means

V2 = the variable cost per student of teaching face-to-face

3.1.4  Overhead costs

The development, production, and delivery of a product or service involve costs that are directly the result of offering the product or service. Thus the development of a course will involve the salaries, accommodation costs, and expenses etc of the staff involved in its development; the distribution of course materials will involve the costs of packaging and postage/delivery, as well as the costs of staff directly involved in this process; the marking of an assignment will involve the cost of its marking, and the packaging and postage costs incurred in its return to students. Such costs are known as direct costs.

However, there are many activities that are not directly related to the offering of a product or service (management, finance, personnel, estate management, etc.), as well as other activities that have never been costed into the direct costs of products or services (e.g. the costs of basic student administrative processes such as enrolling a student, advising a student, organising an examination where these have not been tracked to a course). The former are true overhead costs, unrelated to products or services (these are sometimes called non-value-added activities, or business-sustaining activities); the latter are effectively treated as overhead costs because the costs of the processes have not been analysed and are therefore not capable of being ‘attached’ to products and services in the form of direct costs.

The treatment of overhead costs raises problems for accountants. Traditional approaches took the costs of overheads and apportioned them across products and services – for example, across courses or across students. This is potentially very misleading, and can indeed result in highly profitable, high-volume products and services being crippled with overhead costs that are largely caused by uncompetitive low-volume products and services (for a pioneering account of why this is the case, see Johnson and Kaplan, 1987). Activity Based Costing (ABC) approaches try to get round this problem by seeking to identify clearly what it is that gives rise to overhead costs, so that they can be assigned more accurately to products and services. An important by-product of activity-based costing is the identification and costing of activities that do not improve the quality or function of a product or service (e.g. grounds maintenance). (See Appendix 1 on Activity Based Costing)

3.1.5  Joint product costs

The products and services developed as part of a distance education system are usually developed for the sole benefit of the distance education system. However, there are two instances where this simple rule does not apply:

1. Instructional television and radio systems that broadcast (or record) traditional classroom lectures for use in a distance education setting are clearly ‘parasitical’ on the traditional system.

2. On-campus flexible learning approaches that, in an effort to reduce the amount of face-to-face teaching on campus, use the materials developed for an off-campus distance teaching programme to teach on-campus students through a combination of resource-based learning with independent study.

In these case intermediate products (lectures, materials) are being used to support two end products – courses offered on-campus, and courses offered at a distance. The work on the intermediate products thus benefits both the end products. The question then arises, how much of the cost of the intermediate products should be allocated to the distance programme, and how much to the on-campus programme. This is a joint product costs problem. In practice analysts tend to tackle this in all kinds of ways – though there are three common approaches: to give one of the end products a ‘free-ride’; to share the costs of the joint product 50:50 across the programmes; or to apportion the costs between the two end products, usually proportionate to the number of students. There is no correct answer to this problem – though some kind of sharing seems appropriate (see Appendix 2).

3.1.6  Capital costs

Many items of expenditure are consumed as they are paid for – or if not consumed (e.g. monthly salary bill, expenses), are treated as if they will be consumed (consumables, supplies). Such costs are known as revenue costs. Other items of expenditure such as equipment, furniture and buildings have a useful life of many years. Expenditure on such items is collectively referred to as capital expenditure.

Because capital items last for several years, it makes sense, and arguably gives a fairer picture of the financial situation, to spread their cost over their lifetime. The number of years one annualises a capital item depends on its nature (and its life):

· Permanent buildings are usually spread over 50 years. (Temporary building costs are spread over their expected life.)

· Furniture tends to be spread over 10 years.

· Equipment has a variable lifespan. Vehicles are usually spread over 8-10 years; computers over 3-5 years (5 being the common but in my view excessively long period), central servers over 3-4 years, network electronics over 5-6 years.

· In distance education, the materials developed to support a course (courseware) are usually expected to last for several years. There is therefore a strong case for spreading the development cost of materials over the expected lifetime of a course.

· Similar arguments can be made in the case of systems development (for example, the cost of developing a new suite of computerised student administrative support systems) and staff training. Indeed, Economic Value Added approaches to return on investment analysis would identify all expenditure on items having a useful life beyond the end of the immediate accounting period as capital items (see Appendix 3).

As well as spreading the purchase price across the life of the item, economists argue that there is a cost to the use of capital. In the case of distance education the argument goes like this. The whole point about distance education is that one invests in capital (technology and courseware) in order to reduce the revenue costs of labour arising from hiring teachers. At the same time one reduces one’s need for buildings because one no longer needs classrooms. A fair comparison between traditional and distance forms of education (and indeed between different kinds of distance education) requires one to take account of the cost of capital. This cost can best measured by taking account of the opportunity cost of capital. The assumption here is that, had the money not been spent on capital items, it could have been lent to someone else at the prevailing interest rate, thus generating an income. The opportunity cost is the value of the income foregone as a result of spending as opposed to lending the money.

You may think that there is a flaw in this argument – that you would still have spent the money even if you did not buy capital goods. If so, I agree with you. However, this is not the way economists think! So they annualise the capital costs to arrive at a figure that represents its ‘true’ cost. There is a formula for doing this (see Appendix 4). There are also annualisation tables that provide the value of the annualisation factor for given capital lifetimes and interest rates (see Table 1 for a much-abbreviated example).

Table 1: Values of the annualisation factor a(r,n)

	Life of capital item in years
	Interest rate (r)

	
	0%
	5%
	7.5%
	10%
	15%

	  1
	1.000
	1.050
	1.075
	1.100
	1.150

	  2
	0.500
	0.538
	0.557
	0.576
	0.615

	  3
	0.333
	0.367
	0.385
	0.402
	0.438

	  4
	0.250
	0.282
	0.299
	0.315
	0.350

	  5
	0.200
	0.231
	0.247
	0.264
	0.298

	  6
	0.167
	0.197
	0.213
	0.230
	0.264

	  7
	0.143
	0.173
	0.189
	0.205
	0.240

	  8
	0.125
	0.155
	0.171
	0.187
	0.223

	  9
	0.111
	0.141
	0.157
	0.174
	0.210

	10
	0.100
	0.130
	0.146
	0.163
	0.199

	15
	0.067
	0.096
	0.113
	0.131
	0.171

	20
	0.050
	0.080
	0.098
	0.117
	0.160

	25
	0.040
	0.071
	0.090
	0.110
	0.155

	30
	0.033
	0.065
	0.085
	0.106
	0.152

	40
	0.025
	0.058
	0.080
	0.102
	0.151

	50
	0.020
	0.055
	0.077
	0.101
	0.150


Thus, for example, capital items with a purchase price of $75,000, a life expectancy of 6 years, and a given a prevailing interest rate of 5%, would have an annualised cost of $75,000 x 0.197, or $14,775, and a cost over the six year life of $88,650.

3.1.7  Cost drivers

It is quite easy to assume that costs are basicaly driven by just a few paparemters, chiefly the number of courses being developed, the number of courses being presented, and the number of students enrolled. Indeed, as we shall see, a number of the early cost models assumed this to be the case. But a moments thought will show that in fact this cannot be the case. For example, courses are generally different: they will have different amounts of print; their text books will be different; they may have audio-cassettes (in varying numbers), or they have none at all. All these factors will affect the costs of developing, producing and distributing the course materials. Hence it follows that the bald assertion that costs are driven by the number of courses in development, the number of courses being presented, and the number of students studying them, is likely to be highly misleading. Costs are driven by a whole rnge of factors – and these need to be identified if cost models are to have any reliability. Activity Based Costing is premised on the identification of drivers that actually cause costs to occur and to increase and decrease (see Appendix 1) 

3.2  THINKING ABOUT COST ANALYSIS

Analysts, and those who commission them, need to consider a range of things when embarking on a study. For example, they need to:

· Decide exactly what the scope of the study is. This involves not only establishing the boundaries of the study, but also knowing what questions the study is designed to answer, and what its purpose is.

· Decide the basic format of the report. The analyst should check back with the commissioning agency that the format and work plan meet their needs. Among the questions that will need to be addressed are the following:

· Are you analysing the costs of part of a system (e.g. a course, assignment handling) or of a major subsystem (student services), or of the institution as a whole?

· Are you looking at the cost to the institution (basically the costs carried on its budget), or are you taking account of the costs of other stakeholders (employers, students, government) in a ‘whole-system’ analysis?

· How are you going to treat areas of potential cost where the institution gets a ‘free ride’ or is heavily subsidised (say, access at nil cost to a State-owned transmission network, or highly subsidised access to space in schools for study centre purposes)? Should you cost them as you find them, or use commercial prices as a ‘shadow cost’? (This might be fairer if you are comparing costs with an unsubsidised venture, or trying to work out how much it might cost to replicate a system elsewhere.)

· Should you adjust figures so that you are comparing like-with-like? If one institution has a heavy commitment to teaching expensive subjects such as medicine, or a heavy commitment to research, and the other has not, should you seek to ‘strip out’ these costs so that your comparison is fairer?

· Are you comparing costs at a common price level (adjusted for inflation or deflation)?

· What about comparing the costs of institutions in different jurisdictions? Does converting local currencies to a common standard such as the US$ make sense, as many people assert, or not? While it is possible to compare the costs of getting a qualification in one country with that in another country by using a common currency (such as the US$) as the unit of measure, fluctuations in the exchange rate can give the idea that there have been sudden changes in cost – when in fact the only thing that has changed is the exchange rate, and the actual cost of study within the jurisdiction has remained unchanged. Of course, for some purposes it is necessary to convert local currency into an international currency (e.g. when requesting aid or an international loan).

· Are you looking only at costs, or are you also looking for savings that might arise from switching to distance education, or from changing the technology of distance education? 

· Decide how the data and information will be collected, and whether it will meet the needs of the analyst.

·  Identify any assumptions made in handling the data or coming to conclusions.

· Decide how the data and information will be presented, and at what level of detail.

3.1 ECONOMIC ANALYSIS OF DISTANCE EUCATION SYSTEMS

3.3.1 Economic models

Economists are interested in how the costs of an institution will change assuming changes in input and output levels. Economic models of distance education are really just cost models by another name. There purpose is to project activity into the future, in order to understand the financial effects of plans. They may be global (covering the whole institution) or restricted to a particular part of the organisation.

Institution-wide models

A simple formula:

C = a + bx + cy                [Eq. 1]

where:

C = the total expenditure

a = fixed costs

b = the variable cost per course (per year)

x = number of courses

c = the variable cost per student

y = the number of students

A more comlex (but still relatively simple) formula

C = a + bnXn + bmXm + cy       [Eq. 2]

where:

C = the total expenditure

a = fixed costs

bn = the annual annualised variable development and production cost per new course

xn = number of new courses

bm = the annual variable cost per course in presentation

xm = number of new courses

c = the variable cost per student

y = the number of students

These formula do not specify the fundamental variables affecting costs in anything like sufficient detail to make them reliable planning and budgeting tools. Appendix 5 shows how one might develop a cost function.

3.3.2 Cost-efficiency

One of the issues that interests economists is the relative cost-efficiency of one institution or system in comparison with another. A system is cost-efficient if, relative to another system, its outputs cost less per unit of input. A system increases its cost-efficiency when it maintains output with a less than proportionate increase in inputs. Efficiency can conveniently be divided into two components: allocative efficiency is concerned with the allocation of given resources between alternative uses in ways that maximise social welfare; x-efficiency is concerned with producing more output without any change in the allocation of inputs. It therefore focuses on inefficiencies such as overstaffing and managerial waste.

The commonest comparison is to compare the costs of a distance education system with those of a traditional classroom based system. Many of these studies have been undertaken at a macro-level, and have therefore taken as a given the particular mix of media and technologies in use, without ever asking whether a different mix might result in a lower cost system. More recently, comparisons between e-education and correspondence and multi-media distance teaching systems have been made.

In addition to these studies, there have been a number of studies of the relative costs of different media and technologies.

Most of these comparisons focus only on the relative cost of the systems, institutions or technologies. However, quality is also important. Most cost-efficiency studies assume that the quality of the output of the systems being compared is the same. Cost-effectiveness studies begin to look at the quality of the output. An organisation or technology is cost-effective if its outputs are relevant to the needs and demands of its clients and cost less than the outputs of other institutions or technologies that meet these criteria. Organisations can be effective but not necessarily efficient. 

3.3.3 Cost comparisons: technical problems

Drawing comparisons between the costs of one institution and another is never easy. What follows is a check-list of issues that need to be considered when making comparisons:

(a) Comparing like with like in multi-product ventures

Educational institutions are very often multi-product ventures, particularly at the higher education level where staff are involved in teaching, research and development, consultancy and community service, and in the general storage of knowledge and transmission of cultural values. When comparing the costs of different institutions, it is important to separate out the costs of teaching from non-teaching activities, in order to ensure a fair comparison.

(b) Comparing student loads

Some common measure of student load needs to be established if comparisons are to be valid. The unit costs of teaching primary, secondary and tertiary students are normally different; and at tertiary level, the unit costs of undergraduate, taught postgraduate, and research postgraduate studies are also different. Some subjects are much more expensive to teach than others - for example, medicine is more expensive than sociology - and account needs to be taken of these differences. Equally, different courses impose different teaching loads on institutions: some degree courses may last three years, others five years. Some kind of adjustment needs to be made for these differences. Also, students may study full- or part-time, and again, a common measure of student load needs to be established. Commonly used loads are the full-time equivalent student, however this is defined, and the credit hour.

(c) Comparing outputs

Schools, colleges and universities produce graduates of different kinds. Comparing the relative value of graduates can be problematic. For example, how can we be assured that a graduate in biotechnology from one university is the same as a graduate with a similarly titled degree from another university? Notwithstanding differentiation by degree level (Bachelor's, Master's), subject, and class (first, second, third, ordinary), there is no uniform graduate. While this may not in itself be a problem, how do we determine the relative worth of a UK graduate from London, Leicester, Lancaster and Luton universities, let alone graduates from different jurisdictions (UK, India, Japan, United States). For the purposes of this chapter, and in common with most cost-efficiency studies, one can work on the assumption that, within any jurisdiction, one degree is very much like another of the same level and class and subject. However, cost benefit studies (see chapter 15) may rightly seek to establish that the degrees of different universities have a different value.

(d) Using common price levels

Inflation is a recurring but intermittent historical phenomenon. During periods of inflation, prices tend to rise, with the result that a unit of currency (say, the pound) buys less and less. The opposite of inflation is deflation, when prices drop over a sustained period of time. In either cases, comparisons of actual expenditure from one year to the next become meaningless. Any comparison of data from one year with that from another has to be made using a common price level. This is done through the use of a price index that measures real changes in expenditure having allowed for general inflationary or deflationary pressures. Common indices measure changes in the general cost of living or in retail prices. Such indices take a standard "basket" of goods and services, and price them. If the price goes up, then this is a measure of inflation. If it goes down, then this is a measure of deflation. The problem with such indices is that the inflationary movement in prices in the goods used to determine a cost of living or retail price index may not apply to education: for example, steep rises in food prices would not be immediately reflected in rises in teaching costs (though ultimately they might affect the salaries of teaching staff). For a while, and to get round this problem, a separate index of university costs was used in the United Kingdom (The Tress-Brown Index), but such purpose-built indices may not exist. 

(e) Are the costs realistic, and are all the costs taken into account?

One of the issues raised in the studies of the Open University was whether the University was paying the true market price for some of the facilities it used. The extent to which the costs in a particular system represent the true market costs of its system will affect judgements about the relative cost-efficiency of systems. 

Generally speaking, when analysing the costs of projects, it is common to use the market price of resource inputs as a measure of their value. Market prices, however, do not always reflect the true economic cost of a resource. Where this is so, economists use a shadow price that better reflects the opportunity cost to a society or an institution of engaging in some economic activity. For example, many technology-intensive projects, particularly in developing countries, rely on foreign exchange to purchase the technology inputs. Normally the 'price' of foreign currency is reflected in its market exchange rate, and this is therefore the appropriate means for translating the imported technology into local currency values. However, the market for foreign exchange may be imperfect. If a country's currency is overvalued on the world market, a "black market" may emerge in which one can obtain a higher rate of exchange than the official one. In such circumstances a technology intensive project will appear less expensive than it really is to the local economy. An artificially low exchange rate in effect means that the local government is subsidising the importers of technology. While evaluative studies do not depart from the market rate, project planners may need to take account of such features when evaluating alternative options.

Equally, some of the costs may be incurred outside the institutional budget - for example, paid for by students. These costs also need to be reflected in an economic analysis of the system. On the whole, cost studies based on the providing institution's budget and expenditure will take account of fees paid by students, but not those costs that students and others may bear which do not pass through the institutional accounts.

3.3.4  Measuring cost-efficiency

The cost efficiency of two or more educational systems are usually measured by comparing:

1. The average cost per student. This is calculated by dividing the total annual cost of the institution by the number of registered students in that year. There are a number of points that need to be borne in mind:

· The use of averages assumes that within an institution, the teaching-learning experience that one student goes through is much like that experienced by another student. However, this is not necessarily so. The cost of educating someone in medicine or in a laboratory subject may be much higher than the cost of educating someone in the arts or social sciences. 

· Similarly, not all students study at the same rate. Some will study full-time, others part-time. The cost per student may therefore need to be adjusted to a standard (usually the cost per full-time equivalent or FTE student). Generally the concept of an FTE student is equated to some notional course load (so many credit points or course hours per year).

2. The average cost per graduate. Here again there are some issues to be faced:

· There may be significant differences in the cost of studying particular subjects that will impact on the costs per graduate.

· The length of a course (in years) may vary. It generally takes much longer to train as a doctor or architect than it does to complete one’s studies in another subject. Subjects such a modern languages may well require a year’s experience in a foreign country. The length of time required to get a degree can vary from one jurisdiction to another – for example, a ‘standard’ Bachelor’s degree takes 3 years in England and Wales, but because of differences in the education system at secondary level, it takes 4 years in Scotland.

It is not enough to just multiply up the cost per student times the number of years it takes to graduate, because not all students do graduate, and there is a cost to drop-out that needs to be taken into account. One approach would be to take the (average) number of credit points needed to graduate (P) less the (average) number of credit points students are excused from taking because of prior study (E) and divide this by the (average) number of credit points taken each year (L) times the (average) pass rate (R), and then multiply this by the number average annual cost per student (A) to give a cost per graduate G.

[(P-E) / (LR)] A = G

3. Efficiency ratio. We may want to compare the relative efficiency of a number of institutions both within and across jurisdictions, and the efficiency ratio developed by Rumble (1997) provides a tool to do this. The ratio assumes that the ‘standard’ cost per student is the cost per student in traditional education. The ratio of the cost of educating a student by distance means, compared with the cost of doing so by traditional means, can be established by dividing the average cost per student in the distance system by the average cost per student in the traditional system. For example, Early cost studies showed that the cost per student in the Mexican Telesecundaria was US$151 compared with a cost per student in the traditional secondary system of US$200, a ratio of 0.76 (151/200). Another study completed some years later showed that the cost in the Telescundaria was 12,928 pesos, compared with the traditional system cost of 11,811 pesos (ratio 1.09) (Rumble, 1997). A ratio of:

· 1.0 would mean that the two systems were equally efficient.

· Less than 1.0 would mean that the distance system was more efficient than the conventional system.

· Greater than 1.0 would mean that the distance system was less efficient than the traditional system.

In the Telescundaria case, the decline in relative efficiency could be explained by the fact that the institution was extending its operations into more and more marginal communities, with the result that the average class size was going down, at the cost of some of the efficiencies it had enjoyed in its early years. The efficiency ratio can be used to compare both the costs per student and the cost per graduate.

4. Cost per Student Learning Hour (SLH). Hülsmann (2000) provides an extremely useful framework for looking at the relative costs of media through his use of a single, simple measure – the cost per Student Learning Hour (SLH). This can be deployed in three guises – the fixed cost per SLH of developing materials; the variable cost per SLH of delivery; and the overall cost per SLH on a given course.

As Hülsmann points out, there are two possible approaches to establishing the number of Student Learning Hours studied. One takes as its basis the total number of hours the course developers believe the course requires in order to study the materials, do the assignments, and undertake private study. This equates with the total number of hours the average student is expected to spend studying the course. Such measures are often linked to credit accumulation and transfer schemes. Hülsmann refers to this as the SLH (course) measure.

The SLH (course) measure suffers from the drawback that it has no direct relationship with the materials developed to support the course. Hülsmann gives the example of a course developed by the Norsk Fjernundervisning College in Norway that is designed on the assumption that students will spend some 448 hours studying it. Of this, only 88 hours is spent studying the materials given to the students. The rest of the time is spent on independent study that is, in a sense, ‘cost free’ to the institution. In order to deal with this, Hülsmann deploys a second measure, the cost per SLH (media) – with, of course, different measures for each medium (print, video, etc.) used on the course. Hülsmann analyses the development/production, and delivery/reception, costs of the courses he studies by media. The total cost for each media is then divided by the number of SLHs that the media gives rise to.

This is a truly useful measure although, as Hülsmann’s study makes clear, for any given medium there is a wide variation in the cost per SLH. Thus, for example, while the average cost per SLH (print) is UK£350 (p. 17), the range of costs varies from £139 to £856 (p. 147). What Hülsmann does, however, is give broad average ballpark figures for each medium, ranging from £350 per SLH (print) to £13,000 per SLH (CD-ROM), and £121,000 per SLH (television).

3.3.5  Measuring cost-effectiveness

Effectiveness can be measured in a number of ways. 

1. Measurement against a standard. One way of measuring effectiveness is to measure it against an absolute standard. Here effectiveness is the ration of the actual to the possible or ideal outcome. The ideal might be that 100% of students pass the examination. If the effectiveness of the programme is that 82% do so, then out of every 100 candidates, 82 have done so. If the effectiveness is 45%, then out of every 100 candidates, 55 have failed. Many of the studies on the effectiveness of distance education measure effectiveness by the graduation rate.

2. Measurement of relative effectiveness. This approach compares the effectiveness of distance education against traditional education by comparing graduation rates. In 1986/87 the percentage of students who completed courses offered by the Centros APEC de Educación a Distancia in the Dominican Republic was 58%. This compared with 77% in day schools. A sense of the relative effectiveness of the Centros can be gained by using a relative effectiveness ratio – obtained by dividing the effectiveness ratio of the distance system by the effectiveness ratio of the traditional system (Rumble, 1997). In this case the relative effectiveness of the Centros is 0.75 (= 58/77). Here a ratio of:

· 1.0 would mean that the two systems were equally efficient.

· Less than 1.0 would mean that the distance system was less efficient than the conventional system.

· Greater than 1.0 would mean that the distance system was more efficient than the traditional system.

3. Measurement of learning gain. Another way to judge effectiveness is to look at the improvement in students’ performance over the period of their studies. This assumes that the quality of the input can be measured by their qualifications on entry (or by a pre-test), and that this can then be compared with the quality of the results they obtain in final examinations. However, it can be more difficult when students enter with a variety of qualifications. It can also be difficult to quantify a student’s learning gain across a whole programme because of the diverse units of measurement used to measure teaching and learning effectiveness. Finally, comparisons between institutions are more difficult if the standard of the end qualification (say, a degree) varies from one institution to another.

Given these difficulties, Cowan (1985) suggests that one way is to work with components of the process of education, rather than with the whole course. He suggests that the effectiveness of teaching can be regarded as ‘the ratio of [the summation of all learning within the class group] to [the summation of the instructional aims of that class group, in that particular period of instruction]’ (p. 237). For example, if a lecture is devoted to the mastery of a particular concept (e.g. entropy), it should be easy to analyse the aspects of the concept to be mastered, to weight them objectively, and to devise a pair of matched tests that students take prior to the start of the lecture (a pre-test), and following the end of the lecture (a post-test), for which the gain ratio can be derived, such that:

    Post-test score – pre-test score

Gain ratio =   —————————————

     100 – Pre-test  score

where all scores are percentages. This gain ratio could be acceptable as a quantification of learning in that particular topic (p. 238). 

4. Measuring overall effectiveness across a number of variables. Nielsen and Tatto (1993: 121) report on the effectiveness of the Universitas Terbuka’s teacher’s training programme in Indonesia in terms of students’ scores on exit tests, compared with a comparable face-to-face programme. Four areas were measured (subject matter knowledge, theoretical skills, practical skills, and attitudes) that between them capture teacher competence and professionalism. The scores assigned to each area were weighted and a weighted average effectiveness ratio calculated, as shown in Table 2. Whether you think this approach is reasonable may depend upon the extent to which you think these various factors can be weighted against each other, and whether you think the weightings given are reasonable.

Table 2: Weighted average effectiveness ratio (example)

	
	Subject matter
	Skills (theory)
	Skills (practice)
	Attitudes
	Overall score

	Distance

Exit score (maths)

Weighting

Total

Weighted average


	0.44

3

1.32
	0.66

1

0.66
	0.79

2

1.58
	0.63

1

0.63
	7

4.19

4.19/7 = 0.60

	Traditional

Exit score (maths)

Weighting

Total

Weighted average


	0.49

3

1.47
	0.68

1

0.68
	0.67

2

1.34
	0.65

1

0.65
	7

1.14

4.14/7 = 0.59


5. Attaching a cost to learning gain. Wagner (1982: 43-4) shows how a cost can be attached to measurements of learning gain. Suppose that University X spends UK£5000 on teaching 25 students economics, and that the learning gain shows an increase of 25% based on the difference between an average entry test score of 30% and an average exit score of 55%. And suppose that University z spends £10,000 teaching 60 students economics, and that the same tests show a learning gain of 15 percentage points between an average entry test score of 45% and an average exit test score of 60% (see Table 3). In cost terms, University Z is the cheaper (more efficient) university because although its total cost is twice that of University X, it teaches more than twice the number of students. This relative cost-efficiency is reflected in the average cost per student, which is £167 for University Z compared with £200 for University X. Further, University Z graduates students with a better final score than University X (60% as opposed to 55%). Using normally accepted measures, Z is the more efficient and effective university because it has a lower average cost per student and a higher final examination score.

Table 3: Efficiency and effectiveness – an example

	University
	Total cost
	Number of students
	Average cost per student
	Entry Test average score
	Exit Test average score
	Learning gain (% points)
	Average cost per learning point gain

	X
	  5000
	25
	200
	30
	55
	25
	  8.00

	Z
	10000
	60
	167
	45
	60
	15
	11.13



If however we look at the learning gain, we find that University X is the more cost-effective university, with an average learning gain of 25 percentage points against University Z’s learning gain of 15%. Further, if we divide the average cost per student by the average percentage point learning gain in each university, we find that University X spends £8.00 per learning point gain against £11.13 in University Z. On this criterion, University Z is the less cost-effective university.

3.1.1 Benefits

What are the benefits of distance education, and how do we measure them?

· Flexibility. Distance education liberates individuals from the tyranny of the fixed-location, fixed-time education. Surveys can ascertain to what extent distance education students regard these as important factors, and to what extent they are satisfied that the approach adopted by the providing institution does this. (Some elements of provision may require attendance at a study centre, or ‘attendance’ at a particular time – e.g. participating in a synchronous electronic conference.)

· Quantitative access. Distance education, by virtue of its use of standardised learning materials, procedures, and processes, can easily teach very large numbers of students. It can increase the supply of places at primary, secondary schools, and tertiary levels of formal education, in non-formal settings, and for training (both pre- and in-service). Its contribution can be measured by establishing the proportion of total places provided through distance means.

· Equality of access. Distance education can provide opportunities to people who can not make use of traditional education. It can meet the needs of those in remote communities, peripatetic individuals who need to study wherever they are, those whose jobs prevent them from attending regular classes, those who are tied to the home, and the institutionalised. Its contribution can be measured by surveying students to find out how many could not study by other means.

· Quality of the educational experience. This is a contentious area of debate. On the plus side, distance education students access to the best quality of teaching materials, and to the ‘greatest’ lecturers – including international ‘gurus’. Student support services can also be designed to provide high quality advice and support. On the minus side, the learning materials can be seen to be re-selected and overpackaged, and so fail to give students the chance of browsing through a library (something that access to an e-library will help to get round). The major drawback in earlier forms of distance education was the lack of opportunities for dialogue and argument between teachers and students, and among students. It is the ability of electronic conferencing systems (e-mail, computer conferencing, and computer-based video conferencing) to get round this that above anything else makes e-education attractive to teachers.

· Cost-efficiency. There is plenty of evidence that distance education can provide education at a lower cost per student (and cost per graduate) than traditional approaches to education, although this is not invariably the case. Also, the efficiency ratio per graduate tends to be less advantageous to distance education than is the efficiency ratio per student, because dropout rates tend to be higher in distance education. However, it looks as if e-education approaches do not provide the same economies of scale as earlier forms of distance education (see Rumble, 2001a, 2001b).

· Economies of scale and scope. The cost structure of distance education provides opportunities for economies of scale, as fixed costs are spread across more and more students. However, most economies of scale are reaped at the early stage of expansion. Thereafter further economies will tend to come as a result of economies of scope. 
· Benefits to students. The extent to which students benefit financially from their studies is a little researched area. The question is, are the lifetime earnings of distance students the same, more, or less than their counterparts graduating from traditional institutions. On the plus side, distance education students can earn as they study; they can also return to study without interrupting their careers. On the minus side, they may start their education later in life, when most career patterns are fixed, and when they have fewer years to earn at a higher level. Also, the ‘credentialling power’ (the extent to which the reputation of their institution will enable them to gain higher paid jobs) has been questioned. What studies exist, however, suggest that distance students do benefit financially from their studies. Cost benefit seeks to measure in economic terms the benefits of education to the individual and to society. Two benefits of education are identified in the literature: 

SYMBOL 183 \f "Symbol" \s 10 \h
the first is the private rate of return to the individual. The basic idea is that education provides individuals with utility (that is, pleasure and satisfaction from consuming goods and services), like any other good or service. This may be reflected in the higher levels of income that those who are more highly educated can obtain over their lifetime; in non monetary consumptive benefits associated with education such as participation in cultural events and the enjoyment of leisure reading; and in some of the benefits that educated people pass on to their children - for example, in the practice of more effective child-rearing practices. The decision to spend private resources on education is an investment decision. Individuals choose from alternative investments, selecting education when the expected yield from lifetime earnings exceeds the costs by a margin sufficient to give a rate of return greater than anticipated returns from alternatives.
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the second is the social rate of return, reflected in the extent to which society as a whole benefits from its investment in education. The economic study of education gained importance within the context of human capital theory. This concept arose out of the inability of conventional economic analysis to account for the differences in national income growth between rich and poor countries.

These are technical areas which we have not got time to go into here.

4.0 POLICY IMPLICATIONS

4.1  Keeping costs down

1. Student numbers

The number of students enrolled is clearly an important factor, particularly in distance education where individualised learning from materials is substituted for face-to-face instruction. This substitution in effect replaces labour (in the form of classroom teachers’ salaries) with capital (in the form of investment in materials). But the investment only pays off if, firstly, the relatively high costs of developing the materials can be spread across a sufficiently large number of students and, secondly, there is a real reduction in the direct costs of face-to-face teaching and student support.

Costs are thus kept down where:

· Student numbers are high enough to enable economies of scale to be reaped in respect of design, development, fixed production, and fixed delivery costs

· High variable delivery costs are not incurred on courses with high student populations. 

2. Media /technology choice

Distance educators can choose from a range of media – print, audio, video, face-to-face, computing. Each medium can be carried by a range of technologies: print on paper in various formats, electronically, by teletext; audio by audio-cassette, CD, DVD, computer, etc.; face-to-face in physical proximity one-to-one, in small groups, or in large groups, or remotely by video-phone and video-conferencing systems.

It is important to understand that each technology has its own cost structure comprising development and production costs which are generally unrelated to the number of students involved, and reproduction, delivery and reception costs, which are generally though not exclusively related to the volume of students involved. The cost structure of any technology depends on the mix of fixed, semi-variable, and variable costs involved, and on the factors that ‘drive’ costs to behave variably.

Some costs may be ‘fixed’ in the sense that they do not vary with the population size of the course, others will vary with increases and decreases in the course population and in factors that are partially related to changes in the course population. For example, variable and semi-variable costs may be driven by student numbers measured as individuals (head count), student course numbers, student group numbers, number of enquiries, number of assignments submitted, decisions on staff:student ratios, decisions on how tutors are paid, numbers of study centres, number of hours of audio-cassette materials, etc. When modelling costs, it is important to be clear about the actual cost drivers are important. Note too that even apparently ‘fixed’ costs may vary depending on the processes underpinning design, development and production. It is therefore important to identify clearly what it is that ‘drives’ costs. 

By and large print, audio-cassettes, and pre-recorded Instructional Television are the only media that are relatively low cost for courses with populations of from under 250 students a year to over 1000 student a year. This is because their fixed (development) and variable (delivery) costs are both relatively low. In addition, radio is also likely to be low cost on courses with populations of 1000 or more students. 

Correspondence and face-to-face tuition has low fixed but high variable costs. The costs of electronic tuition are a matter a fierce debate but my own belief is that the variable costs are less controllable and on the whole higher than face-to-face tuition, and that there are also more significant fixed costs involved.

As far as e-education is concerned, Arizona Learning Systems found a wide variation in the costs of developing a course (in the US), of from US$6000 to $1,000,000 for a three credit unit internet course. Much of the cost is the cost of academic and technical labour. The cheapest approach involved the presentation of simple course outlines and assignments; the most expensive, at $1,000,000, involved virtual reality
 (see Table 1). 

Table 1: Cost of developing a three unit internet course (US$)

(Arizona Learning Systems, 1998)

	Course outlines and assignments
	6,000

	Text
	12,000

	Text with reference material
	18,000

	Text with reference material and images
	37,500

	Audio and video
	120,000

	Simulations
	250,000

	Virtual Reality
	1,000,000


Hülsmann (2000), on the basis of his study of the costs of 11 courses offered by 9 different European distance teaching organisations, argues that at £350 per student learning hour print is the cheapest medium to develop. Putting text up on the internet costs at least twice that, and possibly more. After that costs escalate through audio (£1,400), CD-ROM (£13,000), video (£35,000) and TV (£121,000)
. However, Hülsmann shows that the range of costs in any one medium vary enormously from one system to another – no doubt in part because of the way the medium/technology is used for itself, but also because of differences in the structures underpinning design, development and delivery (see 3 below).

In general media/technology costs can be reduced by reliance on pre-existing materials (textbooks, set books, commercial videos and audios, etc.) together with simple ‘wrap-around’ materials in the form of student guides, but only if the students are responsible for buying this material themselves. 

3. Organisational and staffing issues

As indicated, the underlying organisational structures will affect the costs of the media/technology used. Among factors tending to push costs up are the following:

· Design, development and production processes that are expensive in labour terms (e.g. course team approaches)

· Longer courses with a large number of modules (requiring more control over the content)

· Models with a significant number of permanent salaried staff

· Models using complex mixes of technology requiring the interaction of a range of technical/professional staff 

Among the factors tending to reduce costs are the following:

· Design, development and production processes that are inexpensive in labour terms (e.g. use of single authors or author-editor models of course design and development)

· Short courses

· Reduction in core staffing with relatively heavy reliance on short-term and consultant staff

· Remuneration structures that pay by results (e.g. consultant authors paid per manuscript, tutors paid per marked script)

· Models using a relatively small number of media/technologies

4. Buying-in materials

It is often claimed that it is cheaper to ‘buy-in’ materials that have been developed by another provider. This is likely to be true:

· Where no modifications need to be made to the materials to make them ‘fit’ one’s own course/curriculum

· Where there is a reasonably priced single down payment to acquire the rights (particularly important where student numbers are high)

· Where student numbers are low (important in cases where there is a volume-related rights payment – unless the cost of the rights payment can be passed on to the student)

Evidence suggests that unless the rights issue is solved, it is cheaper to develop one’s own print on courses likely to have over 120-150 students per year.

5. The size of the curriculum

Clearly, the more courses that are offered, the more materials will need to be developed, and the more products managed. In these circumstances total institutional costs will increase. Particularly in systems offering qualifications that necessitate a range of core courses plus a range of optional courses, or a range of popular subjects and other less popular subjects, there are likely to be courses with very large numbers of students, and others with relatively few students.

In this situation the choice is: 

· To maintain a single format across all the courses, and to adopt a consistent pricing policy, and accept that the more popular courses are likely to subsidise the costs of the less popular ones

· To adapt the format so that large population courses use technologies susceptible to economies of scale, while small population courses use technologies that minimise total outlays at that level of population. At very low population levels, the cheapest option may actually be face-to-face or electronic tuition coupled with text books. The danger of total costs escalating if the population should suddenly rise can be avoided by the simple expedient of controlling intake. However, if there is a fundamental change in the market, the best option may be to remake the course using those technologies that are susceptible to economies of scale.

· To price courses variably according to their cost. 

6. Curriculum replacement (shelf-life and updating)

Costs will be lower where courses can be reused over a number of years, without adaptation or changes to the materials.
4.2  Thinking about student costs

One of the issues to consider is the extent to which the costs placed on students affect access.
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APPENDIX 1

ACTIVITY BASED COSTING

Whereas the underlying assumption of a conventional costing system is that products cause costs, an activity-based costing system assumes that cost objects create the demand for activities, which in turn cause costs. Figure 1.1 captures the relationship between activities, cost, and cost objects.
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Figure 1.1: Assumption underpinning activity-based costing systems

Cost objects are the reasons for performing activities. They include products, services and customers. Activities are the processes or procedures that cause work. Related activities are usually grouped in an activity centre. An activity centre is a cluster of activities - usually clustered by function or process. For example, in the UK Open University, many of the student advisory activities are clustered in an Advisory Section within regional offices of the University. Activity centres may be responsible for several activities.

Activities involved in administering a student's progress through the year might typically include the following:
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recording an application from a student on the computer system

SYMBOL 183 \f "Symbol" \s 10 \h
changing a student's record
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asking students about their choice of course
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advising students about their choice of course
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receiving students' course options
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vetting students' course choice
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enrolling students on a particular course
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allocating students to tutors
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informing students of their tutor's name
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informing tutors of their students' names
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time-tabling a tutorial
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booking a room for a tutorial
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receiving queries about non-receipt of materials
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following up queries on non-receipt of materials
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receiving notification of the student's intention to withdraw from a course
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following up on a student's withdrawal
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actioning a fee refund to a student who has withdrawn

SYMBOL 183 \f "Symbol" \s 10 \h
receiving notification of a student's change of address
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actioning the change of address so as to change the student's record
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organising a special home examination for students unable to go to an examination centre
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sending a letter or materials to a student or tutor

The likelihood is that, in any distance education system, these practices or similar ones are carried out. But in the absence of an activity-based costing system (and unlike those activities such as marking an assignment or teaching a tutorial where the fees paid to a tutor reflect the direct cost of the activity), none of these transactions are likely to have an accurate cost attached to them. They will be treated as a broad student services overhead, divided across the number of students to give an overhead student services cost per student. The result is: 
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that the institution has no knowledge of the unit cost of each type of transactions
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no way of computing the value that each transaction adds to the overall progress of each student

SYMBOL 183 \f "Symbol" \s 10 \h
no way of judging where efforts should be concentrated to seek more efficient ways of carrying out the transactions
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no way of attaching transaction costs to individual students or to different kinds of students. Since students study courses within academic programmes that may have different requirements, it is likely that the cost per student on different academic programmes will vary. For example, teacher training programmes may require detailed vetting of an application including establishing that a student does not have criminal record, while others may not require such checks. Similarly, there may be particular classes of students who consume more or less resources. For example, disabled students may require detailed assessment of their needs and the provision of special services such as home examinations. 
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no way of knowing the effect any efforts it makes to reduce costs actually has.  
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no way, assuming the volume of activity changes, of knowing where savings can be made as a result of a fall in the number of students, or additional provision needs to be made in response to growth.

In order to attach costs to cost objects, the activities must be costed. Figure 1.2 shows how this is done. The first step is to determine who is doing the work (academics, secretaries, editors, tutors) and how much of their time (in time-based systems) or how many units of input (in performance-based systems) goes into the activity. The costs of accommodation, depreciated cost of equipment and furnishing, supplies, expenses etc. will also need to be assigned to the activity.  
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Figure 1.2: Process in an activity-based costing system

Each category of resource traced to an activity (e.g. the salary costs of processing applications, the depreciated cost of equipment) becomes a cost element in an activity cost pool. The activity cost pool constitutes the total cost associated with an activity.

The second stage is to assign the costs of the activity to the cost objects. Each activity cost pool is traced to the cost object (e.g. customer) through an activity driver. The activity driver measures the demand for the activity instituted by the cost objects. Each activity has a unique activity driver that accurately measures the cost object's consumption of the activity: for example, the cost of advising students is traced to the volume of letters and telephone calls received in which students seek advice. Figure 1.3 shows the cost drivers likely to be involved in some of the activities listed above:

	Activity
	Activity driver
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Asking students about their choice of course
	Number of forms generated and sent out
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Advising students by telephone 
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Advising students by letter
	Number of telephone enquiries received

Number of letters received
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Receiving students' course options
	Number of forms received 
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Vetting students' course choice
	Number of forms to be vetted
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Enrolling students on a particular course
	Number of course choices to be keyed in
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Allocating students to tutors
	Number of students to be allocated
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Informing students of their tutor's name
	Number of letters to be sent out
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Informing tutors of their students' names
	Number of tutorial group lists to be produced and sent out


Figure 1.3: Cost drivers in a distance learning system

Turney (1996: 56) identifies three distinct types of activity drivers, reflecting the level at which activities take place:
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activities performed on each individual unit of product (Turney calls these unit activities). An example would be the time spent assembling a home experiment kit. Determining the cost of unit activities accurately requires measurement of the inputs to the activity: for example, the time taken to pack the box and seal it, the cost of the packing materials, etc. 
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activities performed on two or more products at the same time, rather than individual items (called batch activities). An example would be the setting up time for a machine (for example, the time spent inserting cassettes into an audio tape copying machine). An equal amount of the setting-up cost would be assigned to each unit product. The associated activity drivers will focus on the number of movements (of stores bought down to support the run), the number of batches processed, the number of set-ups, etc.
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activities that benefit all units of a particular product (called product activities). An example might be the recording of errors in texts, so that future editions of the text can be corrected, or clearing the copyrights for a course. The associated activity drivers will focus on the number of product changes, etc.

Turney (1996: 59-60) points out that there are some limitations to activity-based costing systems. There are always some activities that are not associated directly with products or customers: for example, the costs of maintaining the grounds around a college or the cost of providing security guards. However, security and grounds maintenance are proper cost pools in their own right, to which costs can be allocated. There is then a choice as to whether or not such costs should be assigned to products or customers. It is possible not to assign the cost of such activities to products - thus recognising that assigning such costs to products and customers is fairly meaningless; or, alternatively, they can be assigned using some non matching activity drivers. The costs of landscaping could, for example, be allocated evenly across each student. However, it is questionable whether this has any meaning.
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APPENDIX 2

JOINT PRODUCTS

Some organisations produce a series of discrete products, where the work of designing and making the product only goes into that product. In other cases were a number of products are produced, some of the work involved in designing and making Product A also contributes to one or more other products (Product B, C, …n).  The cost of the common work can properly be shared across the products. The question is, how to do this. A number of approaches can be adopted.

To help understand these different approaches to the allocation of development costs, imagine a fairly typical situation in which a small team of academics developed a short face-to-face course at a cost of £11,000. Subsequently, it is decided to offer the course at a distance and the team undertakes further work (£4000) to do this. The total cost of all their work is therefore £15,000. Policy requires that the costs of developing a course are allocated against the students taking the course, to derive a per-capita cost per student. There are 15 students taking the traditional course, and 50 taking the distance version. For the sake of this example, it is assumed that the course will only run for one year so all the development costs are allocated to the students in the first (and only) year the course is going to run. The question is: How should the development cost of £15,000 be shared between the two groups of students? Studies suggest that they might be shared out in several different ways:

1. Development costs

 (a) Shared attribution of the original cost equally across modes, coupled with full additional costs of distance version going to the distance programme

Utilising the general principles of activity based costing suggests that while £4000 of the total cost can be clearly identified as a cost properly allocated to the distance education mode, the original £11,000 is a true joint cost, attributable to both the distance and the traditional versions of the course, and hence properly shared between the two modes. Various possibilities are available: in the example below, 50 per cent of the original £11000 cost is charged to each programme:

	
	Product A
	Product B

	Development costs (£)
	   5500
	 9500

	Number of students
	       15
	     50

	Cost per student (£)
	366.66
	   190


 (b) Shared attribution of the original cost across modes, proportionate to student load, coupled with the full additional costs of distance version going to the distance programme

A variant of approach (a) would split the original cost between the two programmes on the basis of student numbers, so that the original cost of £11000 is shared 15/65ths to the traditional programme, and 50/65ths to the distance programme, but the full cost of the adaptation is charged to the distance programme:

	
	Traditional programme
	Distance taught programme

	Development costs (£)
	  2538
	 12462

	Number of students
	      15
	       50

	Cost per student (£)
	169.23
	249.24


This approach tends to subsidise the programme with the lower number of students. 

 (c) Joint production costs are treated as one and all costs are shared equally across all students

Under this approach no distinction is made between the two modes of study. All students are treated as students of a single programme, and all the costs that went into developing the materials are treated as common costs, notwithstanding the fact that the two groups of students study in very different ways. The average cost per student is therefore the same, irrespective of the mode of study. This approach seems to be common in Australian dual-mode institutions where integration is the norm. Under this approach, therefore, we have the situation shown below:

	
	Common programme

	Development costs (£)
	15000

	Number of students
	       65

	Cost per student (£)
	230.77


The same result would, of course, be obtained by apportioning the development costs between the two methods in direct proportion to the number of students studying in each mode (see approach [b] above). In other words, 15/65ths of the total development cost would be apportioned to the traditional course, and 50/65ths to the distance mode version.

(d) Development costs shared across both products equally, but average student costs worked out on the basis that the two products are distinct

Another approach divides the development costs equally between the traditional and the distance programme, but then worked out separate average student costs for each programme. Where the number of students in each mode differs, the cost per student on the two programmes reflects this. The greater the difference in the volume of students, the greater the difference in unit costs.

	
	Traditional programme
	Distance taught programme

	Development costs (£)
	7500
	 7500

	Number of students
	    15
	     50

	Cost per student (£)
	  500
	   150


 (e) Distance education treated as a by-product

In this approach, the original development costs (£11000) are allocated to the traditional programme to be shared out across its 15 students, and only the additional costs of making a distance-version of the course (£4000) are charged to the distance students. This approach was the one commonly found by Rumble (1997) to apply in Canadian dual mode institutions. This approach tends to underplay the cost of the distance version.

	
	Traditional programme
	Distance taught programme

	Development costs (£)
	 11000
	4000

	Number of students
	       15
	     50

	Cost per student (£)
	733.33
	     80


 (f) Development costs allocated wholly to one or other programme

Under the final scenario, the development costs might be treated as a whole, and allocated to either programme in their entirety. Two possibilities exist: the full sum is charged to the traditional programme:

	
	Traditional programme
	Distance taught programme


Development costs (£)

	
	15000
	 0


Number of students

	
	       15
	50


Cost per student (£)

	
	  1000
	  0


or, alternatively, it is charged to the distance programme:

	
	Traditional programme
	Distance taught programme


Development costs (£)

	
	  0
	15000


Number of students

	
	15
	      50


Cost per student (£)

	
	  0
	    300


All these models have been framed in terms of "student heads": that is, each individual studying the course has been assumed to count as one student. Many funding models argue that part-time students cost less than full-time students because they are studying less hours. To cope with this, many models cost the student load in terms of full-time equivalent students (FTES). Variants of these models based on the assumption that a distance student studies part-time and therefore costs less than an FTES are possible.

2  Direct student costs of delivery

On top of the shared costs of development, there are the costs of delivering the course. Here two possible approaches have been used: 
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one approach attempted to work out the real direct costs of delivering courses in each mode (the campus-based, traditional mode, and the open and distance mode), and charged these different levels of cost to the two different kinds of students
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the other approach sought to make no distinction between the two modes. The direct costs of delivery in each mode was aggregated, and changed across all students, irrespective of the mode in which they were studying.

3  Overhead costs of student support and general overheads

By and large there was no attempt to identify the overhead costs of student services and allocate these across the different modes, notwithstanding the fact that some institutions felt that the administration of student services in support of distance students was more costly than that of on-campus students. It was clear that where institutions had set up separate administrative wings to support on- and off-campus students, there was a possibility of identifying the different support costs simply because these were organisationally located in separate cost centres. However, this was not apparently being done at the time of the study. Many institutions had also integrated their administrative services, and where this was the case it would have been much harder for them to separate the costs out.
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APPENDIX 3

RETURN ON INVESTMENT/ECONOMIC VALUE ADDED

Background

1. Management accounting is evolving rapidly. Traditional notions of fixed and variable costs are being embedded in the much richer framework of committed and flexible costs. Committed costs are the costs that arise from a management decision to supply capacity to perform work. Whether or not this capacity is used is a separate question – opening up a critical distinction between the costs of resources supplied and the costs of resources used.  At the same time, Activity Based Costing (ABC) approaches have transformed the way in which costs are assigned to products, services, and customers, to support a whole range of enhanced decisions on prices, product and customer mix, operations strategy, technology investment, etc. 

2. Increasingly most expenses are determined by the commitment to supply a product/service, and this is true of most distance education institutions where the majority of expenses are determined by the decisions (a) to offer a course, and (b) to provide the infrastructure to manage and support learners. Significant amounts of cost are thus committed to establish a productive capacity. Such committed costs embrace, for example, most personnel costs, the costs of computing and telecommunications systems, and depreciation on buildings and equipment. Committed costs are unaffected by how much the organisation uses the committed resources. Rather they are related to a planned level of activity. There is thus a fundamental distinction between resources supplied and resources used. The fact that capacity is fixed (and is being paid for) in advance of determination of the actual need means that if need fails to meet expectation, unused capacity results. This unused capacity has a cost. The cost of the unused capacity cannot be forgotten: it has to be covered by income. The result of unused capacity is an increase in the organisational costs passed on to the customer. 

3. Committed costs are distinct from flexible costs – which are paid for only in the amounts used. Examples of flexible costs would be payments to contract course authors, the postage costs of delivering materials to students, telephone call charges incurred in the normal course of business, payments to tutors for assignments marked. This is all day-to-day work. Relatively few expenses are determined by the actual quantity of work demanded or performed each day. Flexible resources do not have a capacity defined for them because their supply (and capacity) can be adjusted up or down to meet actual demands. Note that costs that are flexible before a capacity decision is made (for example, the commitment of resources to develop a course) become committed once that decision has been made. 

4. Committed costs reflect the decisions that have been made to provide a given portfolio of courses and services. In most service industries, almost all expenses are determined by commitments to supply certain levels of capacity that are then built into the business through the acquisition of committed resources (e.g. clerks in a student record/support office). Very often these costs relate to the provision of capacity but cannot easily be attributed to particular products and services. Such costs are referred to as indirect (common) costs. Some indirect costs, however, are entirely independent of the decisions to provide capacity: rather, they sustain the organisation in being. Such costs (the costs of top administrative staff, for example) can be thought of as business-sustaining expenses. Generally ABC approaches will assign capacity-related indirect costs to products, services and customers – but will not attempt to assign business-sustaining expenses further down the organisation. 

5. Managers generally want to understand the relationship between the resource capacity that they supply, and how the organisation’s products (course materials, courses, learning services) and customers (students) use that capacity. Thus they calculate the costs of resources used by individual products and customers. But there is a problem here: every time a decision is taken to develop a course, significant resources have to be committed in advance of knowing how many learners are likely to take the course. One of the problems is therefore to decide ex ante how many students are going to take a course in order to determine the cost per unit, and hence the price that needs to be charged to deliver a profit. The development of financial models can help planners study the tradeoffs between capacity provision, cost, and profit, and the effects of price and volume tradeoffs. This is done through Cost-Volume-Profit Analysis.

6. Prices are often set using standard mark-ups over product costs (say 20%) to obtain a quoted or target price for a product. Few firms actually set their prices on the basis of a uniform mark-up; generally they vary their profit mark-ups for individual products by type of product and in response to economic and competitive conditions. In these circumstances a standard mark-up over a full cost calculation (such as an ABC analysis) is just a reference point against which the actual pricing decision can be compared.

7. Over the long term, organisations need to price their products so that they recover all their resource costs and obtain an adequate return on invested capital. 

8. Activity Based Costing can help organisations identify the costs of particular products/services more clearly, and so make sensible pricing decisions that reflect the costs of individual products. But establishing the full cost of a product does not in itself determine the price that should be charged. It merely establishes a floor or reference level for prices. The price actually charged needs to reflect:

· The full costs of the product or service including direct committed costs, direct flexible costs, and assigned indirect costs.

· Non-assigned business-sustaining costs, appropriately apportioned across products, services and customers, or more likely covered by an appropriate mark-up

· An appropriate return on capital invested. This suggests that the profit percentage mark-ups over costs should be a function of the invested capital required by individual products, services and customers. Such invested capital would include long-term assets (property, plant, equipment) and working capital (inventory, accounts receivable). Target ROI pricing is appealing because it relates price to both the operating expenses of product development and production/delivery, and to the capital investment required for the production and distribution of the product. (In contrast, pure cost-plus pricing is both arbitrary in the mark-up used, and unrelated to the use of capital assets.) Against this there is the danger that target ROI pricing will automate a decision that actually requires careful consideration of such factors as competitor pricing policies.

Profit measures

9. Profit is the most widely used measure of performance in business. The profit measure can be applied at many levels – divisional, product, etc., as well as at the level of the firm as a whole. Organisational units for which some measure of profit is determined periodically are profit centres. Generally profit centres sell most of their products to outside customers. However, there is a range of problems associated with the measurement of profit including the choice of an appropriate profit index. One can choose to measure profit at a number of stages including:

· Revenues less direct costs – related to the contribution to overheads measure. This can be an important measure towards the understanding of and control of revenues and costs that vary with the capacity use within a division, but it is not really useful for performance measurement. 

· Revenues less direct costs and controllable indirect divisional costsThis measure is probably the best measure of a divisional manager’s performance because it measures the ability of the manager to control all the resources under his/her control. 

· Revenues less direct costs, controllable indirect costs, and other ‘uncontrolled’ indirect costs clearly incurred by the division. Note however that what a divisional manager controls varies. Depreciation on fixed assets would be controllable if the manager had the authority to dispose of the assets, but would not be controllable if the manager did not have this discretion. Also, salary levels of employees may be set centrally, in which case divisional control is lacking. So there is another level of analysis that takes account of costs that can legitimately be attributed to a division and can therefore be regarded as a cost that the division legitimately imposes on the organisation as a whole. Examples might include the cost of space, cost of salaries of divisional managers where these are set by top manager, etc. This measure therefore evaluates divisional performance.

· Revenues less direct and all indirect costs and allocated corporate expenses. This includes attributed costs – and thus measures divisional profits before taxes. Many companies allocate all central costs to divisions – the motivation being to alert managers to these costs and to indicate that the company will not be profitable unless revenue-earning divisions generate enough contribution margin to cover a fair share of these costs. The allocation of overheads is often a source of conflict. One complaint is that the allocations are often arbitrary; another that they reflect decisions taken by other managers with little regard to the burden that is subsequently imposed on the divisional manager
. 

10. Many managers of profit centres are evaluated not just on profit but also on the level of profit related to the fixed investment for their units – in which case return on investment and residual income (also known as Economic Value Added) are the most common measures used for evaluation.

Return-on-investment (ROI)

11. In distance education the development of course materials is a form of capital investment. Capital always has alternative uses.

12. The best use of capital is generally held to be that which delivers the greatest return and is consistent with the business objectives of the organisation. Since the early nineteenth century, the approach used to judge which is the best investment has been return-on-investment (ROI) analysis. ROI helps managers decide which courses/materials development opportunities give the best returns on the capital employed. 

13. Historically ROI, as it was first employed in the DuPont Company, measured net earnings (after depreciation but before deduction of interest on long-term debt) divided by net assets (total assets minus goodwill and other intangibles, current liabilities, and reserves for depreciation). 

14. As initially used, within the environment of DuPont, ROI supplemented managerial insight and intuition – but this became less so as firms diversified and top managers began to have little specific knowledge of or experience with many of the technologies and markets they engaged with. In these circumstances ROI ceased to be something that supported intuition, and became an end in itself – with the result that it became increasingly possible to take perverse decisions to meet target ROIs set by head office. Indeed, it is quite possible to take decisions that increase ROI but decrease the long-term value of a business.

15. ROI also has problems in relation to the evaluation of short-term performance. Actions that increase the divisional ROI can make the firm as a whole worse off, while actions that decrease divisional ROI may increase the wealth of the firm. There is a danger, therefore, in evaluating divisional performance by a ratio such as ROI, where:

· Managers can maximise the ratio by increasing the numerator (by earning more profits with existing assets)

· Managers can decrease the denominator by shrinking the investment base – e.g. by declining profitable new investment opportunities that can earn in excess of the divisional cost of capital but whose returns are below the current average ROI of the division. In general, any project whose return is below the average divisional ROI will tend not to be recommended because its inclusion in the investment base will lower the divisional ROI. Carried to the logical extreme, this leads to the shrinkage of the investment base and ultimately to reliance on the single product that earns the highest ROI but on an extremely low capital base. 

16. In the long term this would be disastrous.

Economic Value Added (Residual Income)

17. The limitations and dysfunctionality of using a ratio to evaluate divisional or management performance has been well understood for many decades. These limitations have been overcome by the use of an alternative performance measures – originally called residual income. This requires an additional parameter, the risk adjusted cost of capital for the division, which is then multiplied by the division’s net investment base to obtain a capital charge for the division. The capital charge is subtracted from net income before taxes, and the remainder is called the residual income – the income remaining after charging for the cost of capital. An advantage of the RI measure is that it will always increase if one adds investments earning above the cost of capital or eliminate investments earning below the cost of capital. There is, in other words, a good fit between evaluation of individual projects or divisions and actions that maximise the economic wealth of the division and the firm. The firm will always prefer the division to have a higher rather than a lower residual income. In this respect, RI has a distinct advantage over ROI, which can be misleading in this respect. 

18. In spite of these advantages, RI was virtually unused as a means of measuring business unit performance prior to the late 1980s when studies began to show a high correlation between changes in companies’ residual incomes and changes in their stock market valuations. The move towards RI also gathered pace when, building upon recent developments in financial economics to derive a cost of capital based on the industry and risk characteristics of individual divisions, it was renamed Economic Value Added
. The point here is that RI/EVA allows companies to specify a cost of capital either overall for themselves, or for their individual divisions and businesses – that is, it does not use an average corporation-wide rate but instead derives a specific market-based evaluation of the risk to individual business units. RI/EVA also gets rid of some of the distortions introduced by generally accepted accounting principles which discourage the capitalisation of intangible expenditure having a long-term (greater than one year) benefit, such as staff training, R&D, etc. Failure to capitalise intangible expenditures with expected future benefits both penalises earnings in the short run (until the steady state is reached), and overstates ROI and EVA in the steady state (because expenditure on intangibles will not be included in the measured investment base).

19. Another source of distortion arises from assuming a stable price level over time. During and after inflationary periods, ROI and EVA measures will be highly overstated unless one compensates for known changes in price levels. The main distortions arise because revenues and cash costs are measured in current-year currency values, whereas the investment base and depreciation charges are measured in the currency unit of the year in which the asset was acquired. Depreciation based on historical costs considerably underestimates what the depreciation charge would be in current values. The combination of overstated net income and understated investment causes both the ROI ratio and the EVA measure to be much higher than if price levels had been stable. Under these circumstances the increase in ROI and EVA measures is not a signal of higher profitability – it arises from the failure to adjust for inflation. The overall point is that during inflationary periods, the use of historical cost to compute depreciation expense and to measure the investment base causes net income, ROI and EVA to be deceptively high. The older the assets, the greater the distortion. The way round this is to adjust asset costs and depreciation charges, and hence Net Book Value, for inflation. 

20. While adjusting financial statements for the effects of inflation is a contentious issue, there is no reason why internal reports should not adjust for price level changes in order to reflect the position more accurately. 
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	TABLE 1: A LEVEL DEVELOPMENT AND REVISION COSTS
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	COURSE DEVELOPMENT COSTS 1999/2000 - 2000/2001
	

	
	
	
	
	
	
	
	

	
	
	Course development
	Apportioned
	TOTAL
	
	

	
	
	Costs (£)
	
	misc.
	COURSE
	
	

	
	
	External
	Internal
	internal
	DEVELOP'T
	

	
	
	writers etc
	editors etc
	developt.
	COSTS
	
	

	
	
	
	
	
	
	
	

	General A level costs:
	
	
	
	
	
	
	

	Minor revisions
	
	
	
	13057
	
	
	

	Forward commissioning
	
	
	
	2967
	
	
	

	General admin (development)
	
	
	
	7045
	
	
	

	Chief editor apportioned costs
	
	
	
	13269
	
	
	

	Total
	
	
	
	36338
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	apportioned
	
	
	

	
	
	
	
	across courses
	
	

	Tuscan art 1280-1400
	
	19236
	3452
	7268
	29956
	
	

	The Renaissance
	
	15176
	4467
	7268
	26911
	
	

	Classicism and the Academies
	
	11144
	4729
	7268
	23141
	
	

	Romanticism
	
	14644
	45
	7268
	21957
	
	

	Modern Art 1850-1970
	
	9566
	712
	7268
	17546
	
	

	TOTAL
	
	69766
	13405
	36338
	119509
	
	

	
	
	
	
	
	
	
	

	
	
	
	 = raw data
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	


	TABLE 2: TEACHING PROGRAMME - DIRECT UNIT COSTS, STUDENTS AND TUTORS, 2000/01
	
	

	
	
	Student unit costs
	
	
	
	
	
	TOTAL

	
	
	Print costs
	
	Addn
	Audio
	Packing/
	
	
	STUDENT

	
	
	cover, text
	text
	resources
	tapes
	despatch
	
	
	COST

	
	
	a
	a
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	Tuscan art 1280-1400
	
	0.82
	13.98
	
	3.69
	10.00
	
	
	28.49

	The Renaissance
	
	0.82
	18.21
	5.34
	3.69
	10.00
	
	
	38.06

	Classicism and the Academies
	
	0.82
	9.23
	2.60
	3.69
	10.00
	
	
	26.34

	Romanticism
	
	0.82
	12.12
	7.20
	5.49
	10.00
	
	
	35.63

	Modern Art 1850-1970
	
	0.82
	12.69
	5.34
	5.49
	10.00
	
	
	34.34

	
	
	
	
	
	
	
	
	
	


	Tutor unit costs
	
	
	
	TOTAL

	Tutor notes
	Tutor
	Course
	Course
	Packing/
	TUTOR

	text
	notes covers
	materials
	set texts
	despatch
	COST

	a
	a
	
	b
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	2.39
	0.40
	18.49
	73.26
	10.00
	104.54

	2.39
	0.40
	28.06
	45.75
	10.00
	86.6

	1.19
	0.40
	16.34
	41.94
	10.00
	69.87

	1.31
	0.40
	25.63
	58.98
	10.00
	96.32

	1.31
	0.40
	24.34
	68.42
	10.00
	104.47


	TABLE 3: TEACHING INCOME FROM FEES LESS DIRECT COSTS
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	FEES INCOME AND DIRECT COSTS 2000/01
	
	
	
	
	
	
	

	
	
	
	
	INCOME
	
	STUDENT-RELATED COSTS
	TUTOR-RALATED COSTS
	NET 

	A Level Subject
	
	Fee (£)
	Enrolments
	Gross
	
	Enrolment
	Direct cost
	Total (£)
	No. of new
	Direct cost 
	Total (£)
	INCOME

	
	
	
	2000/01
	enrolments
	
	income
	of delivery
	
	tutors
	of delivery
	
	

	
	
	
	
	income (£)
	
	discounts/
	Total (£)
	
	
	to tutors
	
	

	
	
	
	
	
	
	cancellations
	(from Table 2)
	
	
	(from Table 2)
	

	Source documents
	
	a
	a
	a
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	%age income reduction
	
	
	
	
	
	0.19
	
	
	
	
	
	

	(refunds/discounts)
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	Tuscan art 1280-1400
	
	450
	189
	85050
	
	16160
	28.49
	5385
	11
	104.54
	1149.94
	78515

	The Renaissance
	
	450
	238
	107100
	
	20349
	38.06
	9058
	12
	86.6
	1039.2
	97003

	Classicism and the Academies
	
	350
	295
	103250
	
	19618
	26.34
	7770
	5
	69.87
	349.35
	95130

	Romanticism
	
	350
	167
	58450
	
	11106
	35.63
	5950
	3
	96.32
	288.96
	52211

	Modern Art 1850-1970
	
	450
	346
	155700
	
	29583
	34.34
	11882
	7
	104.47
	731.29
	143087

	TOTAL
	
	
	1235
	509550
	
	96815
	
	40045
	38
	
	3559
	465946

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	


	
	
	
	
	
	
	
	

	TABLE 4: TEACHING PROGRAMME - APPORTIONED COSTS
	
	
	
	

	
	
	
	
	
	
	
	

	Apportioned Costs, 2000/01
	
	
	
	
	
	
	

	
	
	
	Apportion by
	
	
	

	Cost driver for apportionment
	
	
	Students
	Tutors
	Courses
	Total
	

	
	
	
	
	
	
	costs
	

	
	
	
	
	
	
	
	

	Volume measure
	
	
	1235
	38
	5
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	 - General Advertising (A levels)
	
	
	
	
	5600
	
	

	 - Marketing
	
	
	
	
	32450
	
	

	 - Tutor Training
	
	
	
	2378
	
	
	

	 - Assignment marking 
	
	
	97565
	
	
	
	

	 - Administrative support
	
	
	14345
	
	
	
	

	 TOTAL
	
	
	111910
	2378
	38050
	152338
	

	
	
	
	
	
	
	
	

	Tuscan art 1280-1400
	
	
	17126
	688
	7610
	25425
	

	The Renaissance
	
	
	21566
	751
	7610
	29927
	

	Classicism and the Academies
	
	
	26732
	313
	7610
	34654
	

	Romanticism
	
	
	15133
	188
	7610
	22931
	

	Modern Art 1850-1970
	
	
	31353
	438
	7610
	39401
	

	Total
	
	
	111910
	2378
	38050
	152338
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	


	TABLE 5: APPORTIONED BUSINESS SUSTAINING COSTS

	
	
	
	
	

	Apportioned Business-sustaining Costs, 2000/01
	
	

	
	
	
	
	

	Cost driver for apportionment
	
	None
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	 - % of Infrastructure
	
	127000
	
	

	 TOTAL
	
	127000
	
	

	
	
	
	
	

	
	
	
	
	

	Tuscan art 1280-1400
	
	25400
	
	

	The Renaissance
	
	25400
	
	

	Classicism and the Academies
	
	25400
	
	

	Romanticism
	
	25400
	
	

	Modern Art 1850-1970
	
	25400
	
	

	Total
	
	127000
	
	

	
	
	
	
	


	
	
	
	
	
	
	
	
	
	

	TABLE 6: RETURN ON INVESTMENT (ROI) AND ECONOMIC VALUE ANALYSIS (EVA)
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	GENERAL ASSUMPTIONS BUILT INTO THE MODEL
	
	
	
	
	
	

	Course Life in years
	4
	
	
	
	
	
	
	
	

	Cost of capital (%)
	0.08
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	DEFINITIONS IN THE MODEL
	
	
	
	
	
	
	
	
	

	Cash Flow =
	Contribution from Teaching 
	
	
	
	
	
	

	Book Value =
	Development cost - cumulative annual depreciation
	
	
	
	

	Net income =
	Cash Flow - depreciation
	
	
	
	
	
	

	Cost of Capital =
	Book Value * Cost of Capital (%)
	
	
	
	
	
	

	ROI =
	Net Income / Book Value
	
	
	
	
	
	

	EVA =
	Net Income - Cost of Capital (£)
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	Course
	
	Dev. YEAR
	OPERATING YEAR
	
	
	Over 4

	A Level Subject
	
	Development
	1999/2001
	2000/01
	2001/02
	2000/03
	2003/04
	years

	
	
	Cost
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	Tuscan art 1280-1400
	A01
	
	
	
	
	
	
	
	

	Contribution:
	
	
	
	
	
	
	
	
	

	Teaching revenue-direct costs
	
	
	
	
	78515
	82314
	85678
	84634
	

	Sub-total
	
	
	
	
	78515
	82314
	85678
	84634
	

	Less
	
	
	
	
	
	
	
	
	

	Teaching apportioned cost
	
	
	
	
	25425
	26124
	27472
	27218
	

	Apportioned business-sustaining costs
	
	
	
	25400
	25400
	25400
	25400
	

	Sub-total
	
	
	
	
	50825
	51524
	52872
	52618
	

	
	
	
	
	
	
	
	
	
	

	Cash Flow
	
	
	
	
	27691
	30790
	32806
	32016
	

	
	
	
	
	
	
	
	
	
	

	Development:
	
	29956
	
	
	
	
	
	
	

	Development Cost
	
	29956
	
	
	
	
	
	
	

	Course Life in years
	
	
	4
	
	
	
	
	
	

	Depreciation annual charge
	
	
	7489
	
	7489
	7489
	7489
	7489
	

	Book Value
	
	
	
	29956
	29956
	22467
	14978
	7489
	

	Net income
	
	
	
	
	20202
	23301
	25317
	24527
	

	
	
	
	
	
	
	
	
	
	

	Annual cost of capital (£)
	
	
	
	2396
	2396
	1797
	1198
	599
	

	
	
	
	
	
	
	
	
	
	

	ROI
	
	
	
	
	67%
	104%
	169%
	328%
	

	EVA
	
	
	
	
	17805
	21504
	24119
	23928
	87356

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	1999/2001
	2000/01
	2001/02
	2000/03
	2003/04
	

	The Renaissance
	A03
	
	
	
	
	
	
	
	

	Contribution:
	
	
	
	
	
	
	
	
	

	Teaching revenue-direct costs
	
	
	
	
	97003
	98567
	106943
	104592
	

	Sub-total
	
	
	
	
	97003
	98567
	106943
	104592
	

	Less
	
	
	
	
	
	
	
	
	

	Teaching apportioned cost
	
	
	
	
	29927
	30034
	31200
	29987
	

	Apportioned business-sustaining costs
	
	
	
	25400
	25400
	25400
	25400
	

	Sub-total
	
	
	
	
	55327
	55434
	56600
	55387
	

	
	
	
	
	
	
	
	
	
	

	Cash Flow
	
	
	
	
	41675
	43133
	50343
	49205
	

	
	
	
	
	
	
	
	
	
	

	Development: print version
	
	26911
	
	
	
	
	
	
	

	Development Cost
	
	26911
	
	
	
	
	
	
	

	Course Life in years
	
	
	4
	
	
	
	
	
	

	Depreciation annual charge
	
	
	6728
	
	6728
	6728
	6728
	6728
	

	Book Value
	
	
	
	26911
	26911
	20183
	13455
	6728
	

	Net income
	
	
	
	
	34947
	36405
	43615
	42477
	

	
	
	
	
	
	
	
	
	
	

	Annual cost of capital (£)
	
	
	
	2153
	2153
	1615
	1076
	538
	

	
	
	
	
	
	
	
	
	
	

	ROI
	
	
	
	
	130%
	180%
	324%
	631%
	

	EVA
	
	
	
	
	32795
	34791
	42539
	41939
	152063

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	1999/2001
	2000/01
	2001/02
	2000/03
	2003/04
	

	Classicism and the Academies
	A04
	
	
	
	
	
	
	
	

	Contribution:
	
	
	
	
	
	
	
	
	

	Teaching revenue-direct costs
	
	
	
	
	95130
	95982
	96210
	96241
	

	Sub-total
	
	
	
	
	95130
	95982
	96210
	96241
	

	Less
	
	
	
	
	
	
	
	
	

	Teaching apportioned cost
	
	
	
	
	34654
	34872
	35623
	35871
	

	Apportioned business-sustaining costs
	
	
	
	25400
	25400
	25400
	25400
	

	Sub-total
	
	
	
	
	60054
	60272
	61023
	61271
	

	
	
	
	
	
	
	
	
	
	

	Cash Flow
	
	
	
	
	35076
	35710
	35187
	34970
	

	
	
	
	
	
	
	
	
	
	

	Development: print version
	
	23141
	
	
	
	
	
	
	

	Development Cost
	
	23141
	
	
	
	
	
	
	

	Course Life in years
	
	
	4
	
	
	
	
	
	

	Depreciation annual charge
	
	
	5785
	
	5785
	5785
	5785
	5785
	

	Book Value
	
	
	
	23141
	23141
	17355
	11570
	5785
	

	Net income
	
	
	
	
	29291
	29925
	29402
	29185
	

	
	
	
	
	
	
	
	
	
	

	Annual cost of capital (£)
	
	
	
	1851
	1851
	1388
	926
	463
	

	
	
	
	
	
	
	
	
	
	

	ROI
	
	
	
	
	127%
	172%
	254%
	504%
	

	EVA
	
	
	
	
	27440
	28536
	28476
	28722
	113174

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	1999/2001
	2000/01
	2001/02
	2000/03
	2003/04
	

	Romanticism
	A05
	
	
	
	
	
	
	
	

	Contribution:
	
	
	
	
	
	
	
	
	

	Teaching revenue-direct costs
	
	
	
	
	52211
	51620
	50242
	48698
	

	Sub-total
	
	
	
	
	52211
	51620
	50242
	48698
	

	Less
	
	
	
	
	
	
	
	
	

	Teaching apportioned cost
	
	
	
	
	22931
	22876
	22798
	23870
	

	Apportioned business-sustaining costs
	
	
	
	25400
	25400
	25400
	25400
	

	Sub-total
	
	
	
	
	48331
	48276
	48198
	49270
	

	
	
	
	
	
	
	
	
	
	

	Cash Flow
	
	
	
	
	3880
	3344
	2044
	-572
	

	
	
	
	
	
	
	
	
	
	

	Development: print version
	
	21957
	
	
	
	
	
	
	

	Development Cost
	
	21957
	
	
	
	
	
	
	

	Course Life in years
	
	
	4
	
	
	
	
	
	

	Depreciation annual charge
	
	
	5489
	
	5489
	5489
	5489
	5489
	

	Book Value
	
	
	
	21957
	21957
	16467
	10978
	5489
	

	Net income
	
	
	
	
	-1609
	-2145
	-3445
	-6061
	

	
	
	
	
	
	
	
	
	
	

	Annual cost of capital (£)
	
	
	
	1757
	1757
	1317
	878
	439
	

	
	
	
	
	
	
	
	
	
	

	ROI
	
	
	
	
	-7%
	-13%
	-31%
	-110%
	

	EVA
	
	
	
	
	-3365
	-3463
	-4323
	-6500
	-17652

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	1999/2001
	2000/01
	2001/02
	2000/03
	2003/04
	

	Modern Art 1850-1970
	A06
	
	
	
	
	
	
	
	

	Contribution:
	
	
	
	
	
	
	
	
	

	Teaching revenue-direct costs
	
	
	
	
	143087
	164388
	162784
	163672
	

	Sub-total
	
	
	
	
	143087
	164388
	162784
	163672
	

	Less
	
	
	
	
	
	
	
	
	

	Teaching apportioned cost
	
	
	
	
	39401
	40348
	40246
	40315
	

	Apportioned business-sustaining costs
	
	
	
	25400
	25400
	25400
	25400
	

	Sub-total
	
	
	
	
	64801
	65748
	65646
	65715
	

	
	
	
	
	
	
	
	
	
	

	Cash Flow
	
	
	
	
	78286
	98640
	97138
	97957
	

	
	
	
	
	
	
	
	
	
	

	Development: print version
	
	17546
	
	
	
	
	
	
	

	Development Cost
	
	17546
	
	
	
	
	
	
	

	Course Life in years
	
	
	4
	
	
	
	
	
	

	Depreciation annual charge
	
	
	4386
	
	4386
	4386
	4386
	4386
	

	Book Value
	
	
	
	17546
	17546
	13159
	8773
	4386
	

	Net income
	
	
	
	
	73900
	94254
	92752
	93571
	

	
	
	
	
	
	
	
	
	
	

	Annual cost of capital (£)
	
	
	
	1404
	1404
	1053
	702
	351
	

	
	
	
	
	
	
	
	
	
	

	ROI
	
	
	
	
	421%
	716%
	1057%
	2133%
	

	EVA
	
	
	
	
	72496
	93201
	92050
	93220
	350966

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	1999/2001
	2000/01
	2001/02
	2000/03
	2003/04
	

	All subjects
	
	
	
	
	
	
	
	
	

	Contribution:
	
	
	
	
	
	
	
	
	

	Teaching revenue-direct costs
	
	
	
	
	465946
	394304
	394914
	393245
	

	Sub-total
	
	
	
	
	465946
	394304
	394914
	393245
	

	Less
	
	
	
	
	
	
	
	
	

	Teaching apportioned cost
	
	
	
	
	152338
	154254
	157339
	157261
	

	Apportioned business-sustaining costs
	
	
	
	127000
	127000
	127000
	127000
	

	Sub-total
	
	
	
	
	279338
	281254
	284339
	284261
	

	
	
	
	
	
	
	
	
	
	

	Cash Flow
	
	
	
	
	186608
	113050
	110575
	108984
	

	
	
	
	
	
	
	
	
	
	

	Development: print version
	
	239018
	
	
	
	
	
	
	

	Total development Cost
	
	239018
	
	
	
	
	
	
	

	Course Life in years
	
	
	4
	
	
	
	
	
	

	Depreciation annual charge
	
	
	59755
	
	59755
	59755
	59755
	59755
	

	Book Value
	
	
	
	239018
	239018
	179264
	119509
	59755
	

	Net income
	
	
	
	
	126854
	53296
	50821
	49230
	

	
	
	
	
	
	
	
	
	
	

	Cost of Capital (%)
	0.08
	
	
	
	
	
	
	
	

	Annual cost of capital (£)
	
	
	
	19121
	19121
	14341
	9561
	4780
	

	
	
	
	
	
	
	
	
	
	

	ROI
	
	
	
	
	53%
	30%
	43%
	82%
	

	EVA
	
	
	
	
	107732
	38954
	41260
	44449
	232396

	
	
	
	
	
	
	
	
	
	


APPENDIX 4

ANNUALISATION OF CAPITAL

The formula most often used to determine the cost of capital is the annualisation factor

             r (1 + r)n
a(r,n) = ──────
             (1-r)n - 1

where a(r,n) is the annualisation factor, n is the life of the capital item, and r is the prevailing rate of interest. This will be applied to the cost of the equipment. 

For example assume that the value of the equipment is $200,000, and that the prevailing rate of interest is 8 percent. 

                 r (1 + r)n
a(r,n)   = ──────  x  $200,000

   (1-r)n – 1

     0.08 (1+ 0.08)4
= ─────────   x   $200,000

      (1 + 0.08)4 –1

     0.08 (1.3606)

= ─────────   x   $200,000

         1.3605 –1

     0.10884

= ──────   x   $200,000

      0.3605

=   $60383

So the total future value of the present decision to invest $200,000 is $60,383 per year or $241,532. 

APPENDIX 5

BUDGET / COSTING / ECONOMIC ANALYSIS MODEL

The pages that follow provide an example of how one might approach the problem of developing a simple economic cost function for an organisation.
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�  Arizona Learning Systems (1998) Preliminary cost methodology for distance learning, Arizona Learning Systems and the State Board of Directors for Community Colleges of Arizona, pp. 13-14.


�  Hülsmann, T. (2000) The Costs of Open Learning: A Handbook, Oldenburg, Bibliothecks-und Informationssystem der Carl von Ossietsky Universität Oldenburg, 2000, p. 17.


�  There are other potential sources of conflict. There may be complaints about the sharing of common revenues. – e.g. if the salesforce of one division promotes the products of another division, the managers of the former division may want some credit for the effort their staff have expended. There may also be complaints about internal transfer pricing where one division provides services to another, which is then charged for use of this service. One common area of strife occurs where goods produced in one unit are transferred to another unit. If both units are organised as profit centres, then a price needs to be placed on such transfers, representing a revenue to the transferring division, and a cost to the receiving division. Fixing a transfer price may in itself be contentious, especially where goods or services might be purchased externally at lower cost. Whether or not such problems exist there is still the problem of fixing a price, and there are a range of approaches that can be adopted, though full cost pricing seems to be most commonly used. 


�  See for example G. B. Stewart (1994) ‘EVA™: Fact and fantasy’, Journal of Applied Corporate Finance (Summer), pp. 71-84.
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