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1. INTRODUCTION
TUT sees the newly promogated HEQF as an opportunity to alter the way its qualifications are structured.  The need is to align the content and curriculum design of the programmes to a UoT type of programme that is professional career focused, applied and addresses the needs of the labour market.

While regulatory mechanisms from external bodies (e.g. DoE and professional bodies) impact on the institution’s Programme and Qualification Mix (PQM) is it necessary to investigate internal dynamics that can inform the size and shape of the institution’s PQM.  One such a mechanism is to investigate the viability of programmes through a financial costing model that will provide a bottom line computation per programme, and per subject.

The viability of Programmes was tested in 2005 by using 2003 HEMIS data (subsidy generating for 2005) and 2005 budgets.  This reflected a status quo of the pre-merger situation and was used to propose consolidation of academic programmes, departments and Faculties.

An example of the subsidized activities, contribution to overheads and relevant data that were used, is attached as Annexure 1.

Prepatory work has taken place on faculty level where a programme viability model was applied to determine the cost effectiveness of each programme cluster. This model utilized the timesheet system for allocation of teaching activities. This process did determine that of the 370 programme clusters, 218 programmes (58,9%) were indicated as viable.  Programmes that were not viable were categorized as strategic important programmes (9,2%).  Proposals from faculties did indicate a duplication of 12,9% (48 programmes).  Consolidation was proposed for 71 programmes (19,2%).

The outcome of this process led to the formulation of principles on 10 September 2005 that would ensure that NO duplication should be allowed on a systemic level.  The “Academic Programme Topography” workshop that was conducted on the 12/13 September 2005 concluded by:

· Reaching agreement on the consolidation of programmes into a future PQM.

· Reaching agreement on the number of faculties.

· Reaching agreement on the location of each ‘new’ faculty combination.

The purpose for repeating the viability assessment during 2008 will be for a different reason.  Programme Teams need to make informed decisions regarding the continuation, alignment or redesign of current qualifications.  It is foreseen that this exercise will assist Academic departments during its decision making process.

2. BACKGROUND

Higher education faces serious management challenges with the implementation of a new funding framework, together with a fluctuating economy, rapidly changing technology and an increasing demand to produce more with less.  These challenges influence the way decisions are made and all institutions are challenged to create an environment where relevant and usable information can be accessed when needed by both staff and management.  

A key institutional challenge for TUT is to make better decisions and to provide better support for the student.  Information support must enable managers to understand the situation, recognize the need to take action, identify and select an alternative, consider resources, and validate and defend actions.  The successful use of information for decision making support depends on the information support structure that assures the quality and availability of relevant models.

The driving force for implementing such changes at an institutional level will centre on strategic planning and decision support models.  A fundamental approach would be a costing framework from which institutional priorities can be determined.  The benefits of such a costing framework are to:

· Become more pro-active

· Become more transparent and accountable

· Improve organizational efficiency

· Give strategic direction in the five year business plans of the institution, and/or faculties, and

· Expand the contributions and benefits acquired from strategic planning initiatives.

The cost for attending a higher educational institution has risen dramatically over the years.  Rising costs at TUT can be attributed to a broad array of economic, political and social forces.  These include:

· The decline in state subsidy received per student in real terms.

· The rapidly advancement in technologies and the associated costs.

· The necessity for expenditures on new and reconstructed facilities to accommodate the change in enrolment shape.

· The replacement of capital equipment (together with a weakening rand value internationally).

· High maintenance cost of buildings, equipment and research facilities, and

· Increasing personnel expenditures.

Currently HEI can within reasonable assumptions accurately forecast future funding levels through the provision of the MTEF allocations

3. PURPOSE

The development of costing models to assist decision-makers is not a new concept.

In the private sector, accounting and consulting firms use such models as a niche to approach businesses for selling their services.  However, in the higher educational sector, known models are few.  One has to investigate to what extent such models is applied nationally and internationally and for what purpose such models are utilised.

The value of a costing model will strongly come to the fore as a necessary tool for managers when decisions are to be made to increase or decrease investments in existing programmes and whether or not to initiate new academic programmes.

Furthermore, a direct advantage of the model will be that it is extremely powerful to evaluate (on a scientific basis) the financial performance of academic departments.  As a measurement tool the performance of academic departments can be evaluated on an annual basis and the results used to set financial goals.

The model will lend itself to evaluate new scenarios (in terms of restructuring an organisation) and to answer “what-if” questions.  It is much more cost effective to manipulate (experiment) with a model than manipulating a real system.

Additional decision support tools can be developed from the costing model such as:

· Establishing of a model to determine subject fees.

· The calculation of performance indicators.

In essence, the development of a costing model to determine the cost of a student place forms part of quality management process to enhance TUT’s decision-making capabilities and can be regarded as a subset of a financial information system. Financial information is the most widespread indicator of performance.

The quality of the models is the concern of the users and quality management characteristics such as validity, integrity, reliability, preservation and retrievability are important and provide a basis for assuring and assessing the quality of decision making models.

4. PRINCIPLES OF THE MODEL

The entire model is built from the smallest possible point – the subject.
All costs for the institution are allocated on an accepted basis (in this case on unweighted FTEs, student heads) as may be appropriate to the cost being allocated.

All revenues are allocated as it is earned, also on the basis of the subject.

This then enables the computation of a “bottom line” or surplus/deficit per subject.  Thereafter all the subjects taught by a department are summoned giving a surplus or deficit for a department.  Further, provided the HEMIS data contains the programme a student is registered for, some form of surplus or deficit for a programme can be calculated.
5. METHODOLOGY OF THE MODEL

The basic methodology of the model resolves from a macro perspective where total expenditure minus total income equals a profit or a loss.

Total expenditure is divided into two categories, namely direct costs and indirect or overhead costs.  A direct cost relate to the formal academic function of an institution and consists of staff remuneration, operational and capital expenditure supporting all teaching activities within the academic component of an institution.  Indirect overhead costs are all costs associated with the non-academic functions of an institution and constitute of all expenses not included in direct costs.  The total income is also divided into two categories, namely the income received from the state as a subsidy and the income received from student fees.

The basic categories mentioned above are sub-divided as shown in the following figure.  The figure is a simplified presentation of the way the model is structured.   The arrows show the flow of information as it is accumulated within the sub-divisions (the main cost drivers) and categories. 
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Diagram as sketched by H Mouton, 2002

6. BASIC CONCEPTS OF THE MODEL

The purpose is to build a model that capture all the revenues and costs associated with programmes offered at the Tshwane University of Technology, and arrive at a bottom line per subject, that could be aggregated at any higher level deemed useful.

6.1
      Revenues (Income Generated)
· There are two main revenue streams – fee income and state subsidy.


· Fee prices for subjects are determined using 2007 subject fees.


· Student heads are obtained from 2006 HEMIS submissions as this was the most recent complete data to hand.


· State subsidy for 2008 is based on students in the system in 2006 which is consistent with the basis used by the Department of Education in making its allocations.

· The student data required for these computations is matched and compared to the data provided to the Department of Education (DoE) in the computation to the Subsidy Grant letter for 2008. 


· Inputs - As the data is subject based for teaching input units (TIUs), the TIUs are allocated to the subject level data and multiplied by the value per TIU as determined from the DoE spreadsheet.


· Outputs - For teaching output units (TOUs), the data is provided at a programme level. Thus – to get to a subject level an allocation basis has to be chosen. In this case, FTEs per faculty (built from a subject level) are used to allocate the outputs to all the subjects in the home faculty of the programme.


· Size and Disadvantage– This revenue is allocated on an FTE basis to each subject, thus spreading it on the basis of FTEs in each subject in relation to the total number of FTE.
· Teaching and Research Development grants – It was decided that this revenue would not be allocated to subjects. The rationale behind this is that these grants cannot be regarded as a recurrent source of revenue at this point in time, and that to include it would skew the results arrived at.  Those grants are also being used to build research and teaching capacity and is therefore earmarked funds and not distributable.
6.2        Expenditure

Salary costs – These are computed by taking data from the payroll runs. One off costs such as leave payouts and the like are excluded from the costs, while annual bonuses are included. 

To get an annual cost of employment figure per employee, the monthly salary is multiplied by 12 and the bonus is added. 

This data is then split to a departmental and faculty level.  The costs per department are allocated to departmental subjects on the basis of FTEs per subject per department.

All other expenditure - The intention is to use the 2008 budget as the basis for these costs, at a departmental level. The model is thus built on this basis.

Following this – it is initially decided to use two data sets for the costs – the 2007 actual and the 2008 budget. This will result in two data sets, but is seen as being useful in any future budget debates that may be needed to arrive at a revised or restated budget.

Support Departments - As the aim is to get a bottom line per subject, the costs of all support services have to be allocated to subjects on a rational and transparent basis. 

Discussions were held  with PSP Icon, who has done many similar computations for other HEIs, with various inputs from the consultant. Their experience to date was that in the overwhelming majority of cases, the most accepted driver for these allocations is FTEs. In some cases headcounts are used, but these were far and few between. 

Thus, in this case FTEs are used as the allocation drivers for all departments, except student related departments, where headcounts are used.

     6.3        Bottom Line

Due to costs per 2007 actuals, and 2008 budget being built into the model – two outputs per subject are computed. All computations use the same revenue numbers and the same staff numbers. Where they differ is in the other costs. 

The 2007 bottom line output computations use the 2007 actual costs numbers to arrive at a bottom line per subject, while the 2008 bottom line, and use the 2008 budget costs to arrive at a bottom line per subject.  This further highlights the issues around the variances in some areas, and should help in taking the budget revision process forward.

Therefore,  income less allocated costs equals’ bottom line!!

7. DATA NEEDS:

· HEMIS student data – FTEs by subject, TIUs, TOUs, Research Outputs.

· Space data (by department is used) – or  the total space cost can be used and simply allocated to subjects on the basis of unweighted FTEs per subject.

· Staff data costs – useful to split to subject level – if not by department and we can explore a method to get these to the right level (as well as basis of allocation).

· Budgets for 2008 (or actuals for 2007) – at a level of line item detail to enable and to allocate all TUT costs to the academic departments, subjects or programmes.
· Fee per subject as well as headcount per subject.

	Data needs for TUT Bottom Line Model Project

	
	
	

	Note
	Sample 
	Notes

	1
	Prog FTE Data
	This is the data that is used to compute subject loadings for programmes and to then determine programme bottom lines. This can be 2007 or 2008 data.  The subjects in this file must all link up to those in the Subject and Subsidy file below.

	
	
	

	2
	Subject and Subsidy Data
	This data  enables computation and allocation of subsidy data to subjects and programmes. It also provides the FTE data that will be used for allocation of costs. This should be  2006 data which have generated  2008 subsidy.

	
	
	

	3
	Academic Units Staff Data
	This data provide the salary details for all academic staff as well as staff who work in academic departments and faculties. The salary data must be inclusive of all benefits and costs which are paid by TUT either to the person or on their behalf (car allowances, etc). There is no need for this data for the staff in support departments that are not based in faculties. This should be either  2007 data or 2008 data if it is complete and useable as this is just a snapshot at a point in time.

	
	
	

	4
	Subject Fees and Heads
	This data will be used to compute the revenue per subject for each department and faculty and allocate as needed. 

	
	
	

	5
	Teaching Outputs
	A summary of all the Teaching Outputs, per Faculty for the 2006 year (used for 2008 subsidy). 

	
	
	

	6
	Research Outputs
	A simple table showing research output units by department, with the ability to sum at a faculty level. This is for 2006.

	
	
	

	7
	Subsidy Summary
	This will help reconcile the subsidy computations as well as give details on the size and shape subsidies

	
	
	

	8
	Budgets - Academic
	2008 expenditure budget, split by academic department. This should simply be a one line cost entry as staff costs are already detailed in item 3 above.

	
	
	

	9
	Budgets - Support Departments
	2008 net budget, split by support department. This is a one liner per unit, and must include revenues and staffing costs for the unit (example Finance, IT, etc).  These departments will also be split  into those that are direct academic support (e.g. Library, Research Support, etc) and those that are not (e.g. Finance, Human Resources).

	
	
	

	10
	Actuals - Academic
	2007 actual results, split by academic department. This is simply a one line cost entry as staff costs are already detailed in item 3 above.

	
	
	

	11
	Actuals - Support Departments
	2007 net costs, split by support department. This is a one liner per unit, and must include revenue and staffing costs for the unit (example Finance, IT, etc). These departments will also be split  into those that are direct academic support (e.g. Library, Research Support, etc) and those that are not (e.g. Finance, Human Resources).

	
	
	

	12
	Revenues - Academic
	A summary by academic department that lists all other recurrent/ongoing revenues they have that are not related to fees or subsidy. This should not include revenues that are once-off (e.g. research grants, etc).


8. OUTCOMES
The following outcomes are expected from this exercise:
· Contribution per subject/programme as well as bottom-line surplus / (net deficit).

· Contribution per department

· Contribution per Faculty

· Income per student FTE/Programme/Department/Faculty.

· Cost per student FTE/Programme/Department/Faculty.

· Staff costs per FTE/Programme/Department/Faculty.

· Cost per subject.

9. CONCLUSION
Having a surplus or deficit per subject/programme/department is only one useful indicator in looking if the programme is viable or not.  The bigger picture always is to look at the academic needs, the institutions strategy and where it is going.  This process does need to factor in the financial implications, but the financial implications should not be the biggest and only driver.  However, if a majority of departments/programmes run at a deficit, then this is not sustainable in the longer term, so then that does become a factor in the longer term.
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	SUBSIDIZED ACTIVITIES
	TOTAL
	PRETORIA CAMPUSES 
	SOSHANGUVE CAMPUSES
	GA-RANKUWA CAMPUSES 
	WITBANK CAMPUS
	NELSPRUIT CAMPUS
	POLOKWANE CAMPUS
	OTHER CAMPUSES

	INCOME
	R 5,161,440
	R 1,393,200
	R 1,540,000
	R 55,000
	R 811,000
	R 1,106,820
	R 255,420
	R 0

	  Subsidy (2003 Data)
	R 4,840,000
	R 1,341,600
	R 1,400,000
	R 50,000
	R 810,000
	R 1,006,200
	R 232,200
	R 0

	  Tuition Fee  (2004)
	R 321,440
	R 51,600
	R 140,000
	R 5,000
	R 1,000
	R 100,620
	R 23,220
	R 0

	EXPENDITURE
	R 5,275,906
	R 1,833,196
	R 934,024
	R 141,205
	R 271,681
	R 1,221,927
	R 873,873
	R 0

	DIRECT
	R 1,958,416
	R 698,356
	R 62,000
	R 4,000
	R 10,000
	R 713,028
	R 471,032
	R 0

	  Salaries
	R 338,491
	R 80,701
	R 60,000
	R 2,000
	R 8,000
	R 133,358
	R 54,432
	R 0

	  Operational
	R 581,142
	R 172,872
	R 2,000
	R 2,000
	R 2,000
	R 285,670
	R 116,600
	R 0

	  Capital
	R 545,522
	R 296,522
	R 0
	R 0
	R 0
	R 49,000
	R 200,000
	R 0

	  Buffer
	R 493,261
	R 148,261
	R 0
	R 0
	R 0
	R 245,000
	R 100,000
	R 0

	CONTRIBUTION TO OVERHEADS
	R 3,203,024
	R 694,844
	R 1,478,000
	R 51,000
	R 801,000
	R 393,792
	-R 215,612
	R 0

	INDIRECT
	R 3,317,491
	R 1,134,840
	R 872,024
	R 137,205
	R 261,681
	R 508,900
	R 402,841
	R 0

	STAFF
	R 324,602
	R 77,390
	R 57,538
	R 1,918
	R 7,672
	R 127,886
	R 52,198
	R 0

	STUDENT
	R 2,394,692
	R 846,095
	R 651,692
	R 108,247
	R 203,240
	R 304,859
	R 280,559
	R 0

	SPACE
	R 598,197
	R 211,355
	R 162,793
	R 27,040
	R 50,769
	R 76,154
	R 70,084
	R 0

	SURPLUS/(DEFECIT)
	-R 114,466
	-R 439,996
	R 605,976
	-R 86,205
	R 539,319
	-R 115,107
	-R 618,453
	R 0


	RELEVANT DATA

	STUDENT FTE ENROLLED
	813.000
	287.250
	221.250
	36.750
	69.000
	103.500
	95.250
	0.000

	TEACHING INPUT UNITS
	975.600
	344.700
	265.500
	44.100
	82.800
	124.200
	114.300
	0.000

	STUDENT FTE CREDITS
	569.100
	201.075
	154.875
	25.725
	48.300
	72.450
	66.675
	0.000

	 STUDENT HEAD COUNTS
	1,084.000
	 383.000
	 295.000
	 49.000
	 92.000
	 138.000
	 127.000
	 0.000

	 TEACHING OUTPUTS
	86.720
	30.640
	23.600
	3.920
	7.360
	11.040
	10.160
	 0.000

	 STAFF FTE
	65.040
	22.980
	17.700
	2.940
	5.520
	8.280
	7.620
	 0.000

	STAFF HEAD COUNTS
	108.400
	38.300
	29.500
	4.900
	9.200
	13.800
	12.700
	0.000

	STATISTICS

	CLASS FEE:TOTAL INCOME
	6.23%
	3.70%
	9.09%
	9.09%
	0.12%
	9.09%
	9.09%
	0.00%

	DIRECT EXP:TOTAL INCOME
	37.94%
	50.13%
	4.03%
	7.27%
	1.23%
	64.42%
	184.41%
	0.00%

	SALARY EXP:DIRECT EXP
	17.28%
	11.56%
	96.77%
	50.00%
	80.00%
	18.70%
	11.56%
	0.00%

	CAPITAL EXP:DIRECT EXP
	27.86%
	42.46%
	0.00%
	0.00%
	0.00%
	6.87%
	42.46%
	0.00%

	INDIRECT EXP:EXPENDITURE
	62.88%
	61.91%
	93.36%
	97.17%
	96.32%
	41.65%
	46.10%
	0.00%

	SUBSIDY PER FTE ENROLLED
	R 5,953
	R 4,670
	R 6,328
	R 1,361
	R 11,739
	R 9,722
	R 2,438
	R 0

	TUITION FEES PER FTE ENROLL.
	R 395
	R 180
	R 633
	R 136
	R 14
	R 972
	R 244
	R 0

	SALARY EXP PER FTE ENROLL.
	R 416
	R 281
	R 271
	R 54
	R 116
	R 1,288
	R 571
	R 0

	DIRECT EXP PER FTE ENROLL.
	R 2,409
	R 2,431
	R 280
	R 109
	R 145
	R 6,889
	R 4,945
	R 0

	SUCCESS RATE
	70.00%
	70.00%
	70.00%
	70.00%
	70.00%
	70.00%
	70.00%
	0.00%


1
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