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MARKING SCHEME
Question 1

This question relates to syllabus objectives A1, B1 and B3 and is covered in Study Sessions 2, 6, 8, 9 and 11.

(a)
Calculate the likely financial position of the car parks if the current scale of charges is imposed for 2006/2007 and then assess the impact of increasing the charges  by 20p and 30p per hour at Goose Lane and Riverside. Comment upon the position which is revealed by your calculations and explain what is meant by price elasticity of demand.
Financial position at current charge level

	
	Goose Lane

£
	Cows End

£
	Pigs Gate

£
	Riverside

£
	Abbey Path

£

	Income

Off peak

Peak

Total income

Costs

Direct

Car park overheads

Central overheads

Total costs

Surplus


	39,200

556,200

595,400

198,000

49,500

22,000

269,500

325,900
	32,340

417,150

449,490

132,000

36,300

16,500

184,800

264,690


	50,176

323,840

374,016

176,000

26,400

22,000

224,400

149,616


	41,748

60,800

102,548

66,000

13,200

11,000

90,200

12,348


	47,712

60,800

108,512

55,000

9,900

11,000

75,900

32,612


Income calculation:

· Goose Lane

Off peak 200 (capacity) x 56 (days) x 10 (hours) x 50% x £0.70 = £39,200

Peak 200 x 309 x 10 x 90% x £1 = £556,200

Total 39,200+ 556,200 = £595,400

· Cows End

Off peak 150 (capacity) x 56 (days) x 10 (hours) x 55% x £0.70 = £32,340

Peak 150 x 309 x 10 x 90% x £1 = £417,150

Total 32,340 + 417,150 = £449,490

· Pigs Gate

Off peak 200 (capacity) x 112 (days) x 8 (hours) x 40% x £0.70 = £50,176

Peak 200 x 253 x 8 x 80% x £1 = £323,840

Total 50,176 + 323,840 = £374,016

· Riverside

Off peak 100 (capacity) x 213 (days) x 8 (hours) x 35% x £0.70 = £41,748

Peak 100 x 152 x 8 x 50% x £1 = £60,800

Total 41,748 + 60,800 = £102,548

· Abbey Path

Off peak 100 (capacity) x 213 (days) x 8 (hours) x 40% x £0.70 = £47,712

Peak 100 x 152 x 8 x 50% x £1 = £60,800

Total 47,712 + 60,800 = £108,512


6 marks for income calculations. 2 marks for costs and calculation of surplus. 


Both subject to a maximum if 8

Impact of 20p/30p increase across the board at Goose Lane and Riverside. 

The revised income at Goose Lane would be:

Off peak 200 (capacity) x 56 (days) x 10 (hours) x 35% x £0.90 = £35,280

Peak 200 x 309 x 10 x 81% x £1.30 = £650,754

Total 35,280 + 650,754 = £686,034

The revised income at Riverside would be:

Off peak 100 (capacity) x 213 (days) x 8 (hours) x 24.5% x £0.90 = £37,573

Peak 100 x 152 x 8 x 45% x £1.30 = £71,136

Total 37,573 + 71,136 = £108,709

The calculations shown above assume the change in demand to be relative. Where this calculation has been based upon an absolute change credit has been given. There was also an effect upon costs. Students who calculated this will be given additional credit. 


2 marks for each calculation up to a maximum of 4

Comments:

The calculations show a variation in the financial performance of the car parks.  The most obvious point is the contrast between the city centre parks and the village parks, although all of the car parks are projected to make a surplus. 

The proposals would have different effects on the two car parks. Income at Goose Lane would increase at both peak and off-peak times, although the off-peak income increases fairly marginally.  This reflects the inelasticity of demand for car parking in the city centre.  The village car park at Riverside shows a more elastic demand and the increase in the charge would lead to a reduction in overall income, reflecting the growing resentment of the current charges and resistance to increases. 

Price elasticity of demand is the extent to which demand is sensitive to changes in price.  If demand is elastic a small change in price will lead to a proportionately larger change in demand.  If demand is inelastic the change in demand will be less than the change in price.


1 mark for comment on each of the car parks, 1 mark for explanation of price 


elasticity of demand up to a maximum of 3


(15)

(b) Should public sector organisations charge for their services and should car parking be provided free of charge?  Outline the main approaches that can be taken and discuss which approach is most relevant for the car parking services operated by Southborough Council.  What are the main arguments in favour of differential charges? 

Public sector organisations are not created to make a profit.  They do not exist to sell goods and services as most private sector organisations do.  Their aim is principally to provide services to the public.  As such many public sector services are provided free of charge, or rather they are financed from taxation.  This may be because:

· They are available for the public as a whole and may be indivisible eg police and fire services.

· They may be considered by society to be indispensable and therefore universally available without charge eg education.  It may be in society’s overall interest to ensure that everyone consumes the service eg refuse collection.

· It may be difficult or impossible to find a rational basis for levying a charge.

· The service is targeted at a section of the population which is unable to pay or to pay the full amount.

· Access to the service may be available to all and it may not be possible to restrict it.

There are also arguments in favour of charging based upon:

· The need for personal choice exercised through the market place.

· The ability of markets to articulate the true level of demand for a service.

· This in turn may lead to more efficient uses of resources which the taxation system with more limited accountability cannot provide.

· Limiting over consumption of services by individuals.

· The pattern of consumption of certain services which may tend to benefit only certain individuals.

· The argument that some public services are not true public goods which are available and requested by all members of society eg leisure facilities.

· Charges may simply be a vital source of additional income and a means by which resources can be channelled from one section of society to another.

· Charges may also be used to discourage use of a service or engineer social behaviour.

In the case of car parking it is difficult to make a case for free provision where the public authority (in this case the local authority) is incurring costs by the provision of parks.  A number of the above arguments in favour of charging would apply:

· The supply of car parks can be regulated by the market place.

· Charges may place a limit on usage and encourage more responsible behaviour. In this case they may also contribute to solving problems of overcrowding and congestion.

· Not all members of the public have cars and require car parking.

· Car parking charges are an important source of revenues for some local authorities.


1 mark per relevant point subject to the following limits


3 marks for general discussion of arguments for and against charging;


3 marks for application of arguments to car parking as outlined in the scenario


All subject to a maximum of 6

There are a number of approaches to charging listed in the OLM.  Candidates may choose to list them all but it is probably more relevant to consider them under broader categorisations such as:

· Cost based approaches

· Market based approaches

· Charges based upon benefit derived from the service

· Penalty pricing

· Charges based upon the characteristics of the consumer/ subsidised pricing

Southborough Council is using car-parking charges to achieve two objectives.  They are a major source of income, and they can also act to control the use of the car parks and, hence, contribute to problems caused by congestion and overcrowding in the city centre in particular.  Generally these two objectives may be achieved in tandem but it may be that there is some potential for conflict at certain points.  eg in the villages resentment of the charges is leading people to park in undesirable places.

The two approaches being adopted here would be market pricing and an element of penalty pricing.  Cost appears to be of little importance in calculating price as the potential for charging far exceeds the price that would be calculated on the basis of cost.  The market is important, as price will be a determinant of the demand for parking places, particularly in the city centre where demand is inelastic at current levels.  The penalty-pricing element comes in trying to manage the use of the current car parking capacity and ensure that it matches demand as far as possible.


Up to 3 marks for identifying and outlining approaches to charging, plus 3 marks


for discussion of the councils’ approach with respect to car parking up to a


 maximum of 6

Differential pricing is where different prices are set for different segments of the market.  The council already uses this in distinguishing between off peak and peak parking days.  The arguments for this approach are:

· Helps with demand management where there are variations in the patterns of demand.

· Allows for discrimination between different segments of the market.

The council has already made use of differential charging to assist with demand management.  What they have not done is segment the market to the extent of distinguishing between the city centre and the villages.  The evidence of the analysis and the position which is clearly identified in the scenario would suggest that it might be a good move to do this.


1 mark for defining differential charging plus 1 per point (subject to a maximum


 of 2 marks) for comments up to a maximum of 3


(15)

(c) Evaluate the offer made by UKPC, taking into account financial and non-financial considerations, and recommend whether or not it should be accepted. 

The council must consider the financial implications of the offer and determine whether it is worthwhile from that point of view.  They must also consider other factors such as:

· The effect of handing over control of one of their main car parks to a major competitor.

· The loss of control of charging in the future and the effect that this might have upon their overall strategy for parking in the city centre.

· The impact upon the balance of service provision in terms of long and short stay car parking.

· The effect upon risk management and control.

Financially the offer can be evaluated making use of discounted cash flow techniques.  The Goose Lane car park is currently projecting an annual surplus of £325,900 but this will only be for ten years until the lease runs out.  At that point the lease may be renegotiated but alternatively there may be a need to provide alternative car parking faculties elsewhere.  There is uncertainty about the future after ten years therefore the assessment should be made over a ten-year period.  This surplus is net of overheads.  It is reasonable to assume that some overheads would still be incurred ie central overheads and 50% of car parking overheads.  On this assumption the surplus would be grossed up to £372,650.

One approach would be to calculate the net present value of the council’s net cash flows over the ten-year period and compare them with the offer.  The problem there is how to choose an appropriate rate of discount which evaluates the investment satisfactorily and also takes into account the differing degrees of risk.  The offer is certain whilst there is risk attached to the future cash flows.

A starting point would be to use the TDC (3.5%) as the public sector discount rate of choice.  The ten-year annuity figure is 8.32 (as given in question 4).  This would give 372,650 x 8.32 = £3,100,448. 

As the offer is less than this it might be prudent to reject.  However, if a higher rate of discount is used (over 8%) the NPV reduces below £2.5m.

This information should be used to make a rational recommendation.


1 mark for recommendation. Up to 4 marks for discussion of financial and non-financial factors


Up to 5 marks for relevant and correct calculations which inform the argument


(10)


(40)

Question 2
This question relates to syllabus objectives D2 and D4 and is covered in Study Sessions 15,16 and 17. 

(a) Calculate relevant measures and compare the operational and financial performance of the Kelton and Leisureright Centres.

There is no one single correct approach to answering this question.  The answer shows a range of possible measures that could be used but there are other possibilities and it is important that they should be rewarded where they are of merit.

Operational performance

Opening hours

Kelton is open for an average (over all activities) of (12 + 10 +12 + 8)/4 = 10.5 hours per day.  Therefore it is open for 10.5/24 = 44% of the time.

Leisureright is open for 14/24 = 58% of the time.

This is an average of 3.5 hours per day difference, which is greater for swimming (4 hours) and badminton (6 hours).

Usage of facilities

The overall comparison shows:

	
	Day

%
	Evening

%
	Total

%

	Kelton
	50
	65
	55

	Leisureright
	50
	80
	60


Kelton

Day (40 + 75 + 35 + 45)/4 = 50

Evening (75 + 75 + 55 + 65)/4 = 67.5

Total (55 + 75 + 40 + 50)/4 = 55

Leisureright

Day (45 + 70 + 40 + 45)/4 = 50

Evening (90 + 80 + 80 + 70) = 80

Total (60 + 75 + 50 + 55)/4 = 60

The overall pattern is for a better use of facilities at Leisureright except for during the daytime when it is exactly the same.  This is probably due to Kelton attracting users from schools and older people paying the concessionary charges during the daytime. 

Number of users per hour/per day

	
	Full payers

per hour
	Reduced

per hour
	Free per hour
	Total per hour
	Total per day

	Kelton
	36
	12
	12
	60
	60 x 10.5 = 630 

	Leisureright
	56
	 0
	 0
	56
	56 x 14 = 784


Full payers will be 60% of the total as 20% go free and 20% are charged half price.  The daily numbers will double count those who stay for more than 1 hour.

Further analysis in relation to usage and the number of users can be carried out for individual activities.


2 marks for each area of analysis and marks may be awarded for analysis of


individual activities, but this is subject to a maximum award of 6 marks 


for operational performance

Financial performance

Revenues

Kelton

	
	Full

£
	Reduced

£
	Total

£

	Squash
	151,200
	25,200
	176,400

	Swimming
	126,000
	21,000
	147,000

	Gym
	252,000
	42,000
	294,000

	Badminton
	100,800
	16,800
	117,600

	Total
	630,000
	105,000
	735,000


Squash 

£6 x 6 (no of payers per hour) x 12 no of hours open per day) x 350 = £151,200

£3 (half price) x 2 (20% go free) x 12 x 350 = 25,200

Swimming

3 x 12 x 10 x 350 = 126,000

1.5 x 4 x 10 x 350 = 21,000

Gym

5 x 12 x 12 x 350 = 252,000

2.5 x 4 x 12 x 350 = 42,000

Badminton

6 x 6 x 8 x 350 = 100,800

3 x 2 x 8 x 350 = 16,800 

N.b. Kelton is reducing income through the remitting or subsidising of charges by £105,000 + £210,000 = £315,000

Leisureright

1,600 x 800 = £1,280,000

3
Profit/(loss)

	
	Kelton

£
	Leisureright

£

	Revenue

Costs

Staff

Non staff

Capital charges/ interest

Total

Profit/ (loss)
	735,000

680,000

240,000

60,000

980,000

(245,000)


	1,280,000

575,000

315,000

150,000

1,040,000

240,000



2

Operating profit/assets

Kelton:

- 980,000 + 30,000 + 735,000 = -215,000/475,000 = (45%)

Leisureright:
- 1,040,000 + 75,000 + 1,280,000 = 315,000/700,000 = 45%

Operating profit/revenue

Kelton:

- 215,000/735,000 = (29%) 

Leisureright:
- 315,000/1,260,000 = 25%

If the revenue lost through remittance and subsidy is added back Kelton’s performance appears much better.  There would be a profit of £50,000.  However, this assumes that all those users presently paying half the charge or no charge at all would continue to use the Centre, which is unlikely.
2
Other financial calculations could analyse costs eg ratio of staff to non-staff costs or capital charges/ interest to total costs.

Unit costs

Number of attendees/hours of attendance per year (average method).

Kelton – 60 (per hour) x 10.5 (opening hours) x 350 = 220,500.

Leisureright – 56 x 14 x 350 = 274,400.

Alternatively figure may be built up using each individual activity.

	
	Kelton

£
	Leisureright

£

	Revenue

Costs

Staff

Non staff

Capital charges/ interest

Total

Profit/ (loss)
	3.50

3.24

1.14

0.29

4.67

(1.17)
	4.66

2.09

1.15

0.55

3.79

0.87



3


There are a total of 10 marks for measures of financial performance. Some discretion 


should be shown for the use of alternative measures which contribute to the 


assessment of performance


(16)

(b) Comment on the performance of Kelton as shown by these measures and on the limitations of the approach taken.

Marks should be awarded for relevant points made based upon performance measures calculated.  These points could include:

· Kelton is open for less time overall than Leisureright.

· Kelton is not used to capacity and usage is less than Leisureright overall.  The main difference is in evening use.

· The average number of users per hour is greater at Kelton but these include significant numbers of free and subsidised users.

· Leisureright raises substantially more revenue, although costs are also greater.  Leisureright makes a profit, providing a good return on assets and also on turnover. Kelton makes a loss.

· Unit costs of Kelton are greater, due to much higher staff costs.

· Revenue per user hour is mush higher at the Leisureright Centre.

Other points may be made.

There are limitations on this approach:

· The centres are pursuing different objectives. Kelton is a public sector facility and is providing a service, hence it has decided to remit charges to schools and subsidise pensioners.

· They are not in competition as they are in different markets.

· The quality of the services being provided are probably not comparable.  Leisureright has invested considerable sums in developing the facilitates since taking the centre out of public ownership.

· Staffing structures and conditions are likely to be different.

· The measures can only be indicators of performance showing potential areas for further investigation.


1 mark to be awarded for each relevant point subject to an overall maximum of 4.


An answer that does not address each of the issues (comments and limitations) 


would be limited to 3 marks


(4)


(20)

Question 3

This question relates to syllabus objectives A1, A2 and A4 and is covered in Study Sessions 1, 3, 4 and 5.

The answer should be drafted in the form of a paper for the General Manager.  It should be appropriately structured to follow the guidelines framed in the question requirements.  It should be headed and addressed to the General Manager.


1 mark for presentation and format

Ecocycle has grown very quickly and its requirement for effective financial management has grown accordingly.  The need for a rational appraisal and decision-making framework is clear and benefits will derive from the adoption of an appropriate process.

There are various frameworks which can be adopted although they tend to share similar characteristics.  Candidates will probably base their answers either on the general decision making framework outlined in Study Session 1 (the five step approach used by Horngren) or the more specific approach shown in Study Session 5 (a four step approach described by Pike and Neale).  They may use another alternative such as Drury’s seven-step approach or they may devise an approach based upon their own assessment of the needs of Ecocycle.  It is important that any approach chosen and outlined is linked closely to the requirements of the question.

The four-step approach comprises:

1. Determination of the budget.

2. Search for and development of projects.

3. Evaluation and authorisation.

4. Monitoring and control.

The first stage would be to determine the budget – how much is available to spend.  In this case this would involve defining and understanding the nature of capital expenditure within the organisation and accepting the need for a formal system of planning and control.  It would also involve bringing together all the capital requirements so that they could be dealt with rationally and not on the ad hoc and short-term basis currently being employed.

The second stage would be the search for and development of projects.  To control this there needs to be agreement on:

· How project ideas are initiated.

· Who is responsible for this initiation.

· Establishing a formal process for submission of projects.

There should also be a process for screening out unsuitable projects ie those which would not fit with the needs of the organisation eg may need contribute to organisational objectives or may conflict with them.  It is important to avoid a full-scale evaluation of every project as this would take up valuable resources.  A formal screening process based upon brief documentation will help with this.  This should cover:

· Fit with corporate strategy.

· Brief overall assessment of resource availability.

· Technical feasibility of project.

· Overview risk assessment.

The third stage would involve most of the detailed work on evaluation.  This is where an assessment should be made which would allow for some prioritisation of projects based upon agreed criteria.  Ideally this information would be fed into a central decision making body responsible for producing capital expenditure plans and also for monitoring the progress of current projects (and possibly post auditing).

The final stage would involve monitoring and control.  This would take place during implementation and also post implementation in order to feedback the ongoing results of projects to assist with future appraisals.  The question requirement does not necessarily need this to be discussed at great length. 

The potential benefits of this approach are:

· More rational decision-making.

· Less possibility of duplication.

· Concentration of effort in respect of decision-making.

· Greater co-ordination.

· Better use of resources.

· Ensures strategic aims of organisation are taken into account.


4 marks for an outline of an appropriate framework


(Although this may be a five or seven step approach


2 additional marks for explanation of operation of framework


½ mark per benefit subject to a maximum of 2 marks


(9)

The paper should go on to discuss and then identify suitable criteria for use in making investment decisions.  This should be specific to Ecocyle.  The main criteria will be financial and non financial.  Financial criteria could be:

· Availability of budget (capital and, in the future, revenue budget to meet the financial consequences of the project).

· Payback if it required that all or some projects pay for themselves (eg in respect of the organisation’s trading activities).

· Return on investment which can be used as an absolute and a relative method of assessment.

Non-financial criteria may include:

· Fit with strategic aims and objectives.

· Specific contribution to targets.

· Acceptability to key stakeholders.

· Acceptability to staff.

· Criteria specific to the nature of the project and its outcomes.


3 marks for discussion of criteria which must distinguish between financial and non


 financial and should recognise the nature of the organisation being considered


and any potential weaknesses in the criteria


(3)

This section should deal with investment appraisal techniques.  It should not be a detailed explanation of all of the possible techniques but should be properly focused on the question requirements.  Some candidates may see this as the central part of the question and the area they know most about.  There is a danger that it becomes the main focus of their answer.  This should not be the case.  There should probably be a brief description of the following:

· Accounting rate of return.

· Payback.

· DCF based methods – NPV and IRR.

· Methods that use non-financial data – CBA, cost effectiveness and WBA.

Realistically this organisation would probably benefit from the use of NPV coupled with an assessment of non-financial implications in the form of weighted benefit analysis, which could be linked to the NPV. Other approaches could be added eg payback for projects based on trading activities.  It is unlikely that accounting rate of return would be of benefit.

This section should set out a workable approach to appraisal based upon the use of selected techniques.  The reasons for the approach should be set out clearly.


6 marks for a clear outline of  the options


2 further marks to be awarded for the rationale behind the method chosen


(8)


(20)


(20)

Question 4

This question relates to syllabus objectives A2, A3 and C1 and is covered in Study Sessions 2, 3, 12 and 14.

(a) Calculate the Net Present Values of the three options over seven years at the TDR and recommend which should be accepted on financial criteria. 

Option 1 – Keep the Darningham Suite as it is and tender for a private company to run it commencing 1 April 2007 for 7 years.

With this option there is no initial capital cost.  Income will come from two elements (based upon the existing contract arrangements).  The lease element will be an annual charge fixed at the outset of the contract.  Presently this is £320,000 but it is assumed that from 2007/2008 it will have increased by 5%, making it £336,000.  This is all incremental income to the Trust.  The activity-based element is currently £230,000 but £130,000 is simply a reimbursement of variable costs.  Only £100,000 is contribution to the trust’s fixed costs and, therefore, new income.  It is assumed that this will increase by 5% to £105,000.  There are no additional costs to the trust as a result of this option.

The NPV is £441,000 x 6.1145 = £2,695,149
3.5% factor for years 1-7 = 6.1145


1 mark for lease element, 1 mark for activity-based element and 1 mark for NPV


up to a maximum of 3

Option 2 – Reconfigure and refurbish the Suite and convert it to NHS use providing 24 beds.

With this option there is an initial cost of £85,000 for the refurbishment.  Income will come from charges and it can be assumed that this is income for work which could be carried out if this option were not pursued.

There are 24 beds planned.  Therefore the annual capacity will be 24 x 365 = 8,760 bed days.  Current bed occupancy is 90%. Using this figure the number of bed days will be 8,760 x 90% = 7,884.  The number of procedures is calculated by dividing the bed days by the average length of stay (ALOS), giving 7,884/4.5 = 1,752.  Total annual income will be 1,752 x 800 = £1,401,600. 

Cost per bed are £26,000 (staff) + £20,000 (non staff) = £46,000.  The cost of 24 beds would be 24 x 46,000 = £1,104,000.  The ward manager would cost £37,000, giving a total of 1,104,000 + 37,000 = £1,141,000.

The net annual income would be 1,401,600 – 1,141,000 = £260,600

NPV is 260,600 x 6.1145 = 1,593,439 – 85,000 (initial cost) = £1,508,439

2 marks for calculating income, 2 marks for annual costs, 1 mark for NPV


up to a maximum of 5

Option 3 – Reconfigure and refurbish the Suite retaining 10 private beds and creating 10 NHS beds (SGH managing the whole facility).

With this option there is an initial cost of £65,000 for the refurbishment.  Income will come from charges and it can be assumed that this is income for work which could be carried out if this option were not pursued.

There are 10 private beds planned.  The annual capacity would be 10 x 365 = 3,650 bed days.  An assumption has been made that the occupancy rate will be 85%.  This would give 3,650 x 85% = 3,102.5 bed days.  Using an ALOS of 6 days this would amount to 3,102.5/6 = 517 procedures.  If the private charges are 90% above the NHS charges this would be 800 x 1.9 = £1,520.  The total annual income will be 517 x 1,520 = £785,840. 

The income from the NHS beds can be derived from the calculation used for option 2.  Here there are 10 beds compared with 24 in option 2.  The total income therefore would be 10/24 x 1,401,600 = 584,000.  Overall this amounts to 785,840 + 584,000 = £1,369,840.

The costs would be based on the costs per bed for private patients and for the NHS patients.  These figures are, respectively, 36,000 + 26,000 = £62,000 and £46,000 (see above).  The total costs of 10 beds will be 620,000 + 460,000 = 1,080,000 + 37,000 (cost of ward manager) = £1,117,000.

The net annual income would be 1,369,840 – 1,117,000 = £252,840

NPV is 252,840 x 6.1145 = 1,545,990 – 65,000 (initial cost) = £1,480,990

2 marks for calculating income, 2 marks for annual costs, 1 mark for NPV


up to a maximum of 5

On financial grounds the Trust should choose Option 1.
1


(14)

(b) How appropriate would it be to use certainty equivalents for the investment appraisal carried out above?  Calculate the effect that their use would have upon the NPV calculation and your recommendation.
The use of certainty equivalents allows the organisation’s risk attitude to be incorporated into the decision making process.  The certainty equivalent (CE) reflects management’s perception of risk related to particular cash flow projections.  In this case this has been assessed using the Delphi Method and applied to the income from private patients.  It is useful in this case as the trust is likely to be risk averse given the precarious nature of its overall financial position and will not wish to take on an unnecessary risk.  The certainty equivalent can be built into the NPV calculation to reflect the assessment of risk and evaluate the effect this may have upon the outcomes of the option appraisal.  For each relevant cash flow (in this case private patient income) the value is adjusted by multiplying it by the value assigned to the related risk to determine a certainty equivalent figure. 

This approach would be appropriate in this case given the position of the Trust and the relative risk attached to the key cash flow elements in the overall calculation.  The only issue would be to be assured that the discount rate then applied to the certainty adjusted cash flow is risk free.  It would have to be assumed that the TDR reflected a risk neutral approach associated with public sector investment decisions and that the risk assigned to the private patient income cash flow is over and above this.


3 marks for explanation of certainty equivalents and for comment upon 


the appropriateness of their use

The use of certainty equivalents would require the re-calculation of the private patient income figures and would have an effect upon the NPVs of options 2 and 3.

Option 3

	Year


	Annual income

£
	Certainty equivalent
	Adjusted income

£
	PV factor
	Present value

£

	1
	785,840
	1.00
	785,840
	0.9662
	759,279

	2
	785,840
	0.95
	746,548
	0.9335
	696,903

	3
	785,840
	0.90
	707,256
	0.9019
	637,874

	4
	785,840
	0.85
	667,964
	0.8714
	582,064

	5
	785,840
	0.80
	628,672
	0.8420
	529,342

	6
	785,840
	0.75
	589,380
	0.8135
	479,461

	7
	785,840
	0.70
	550,088
	0.7860
	432,369

	Total
	
	
	
	
	4,117,291


The revised NPV is 4,117,291 + (584,000 x 6.1145) – (1,117,000 x 6.1145) – 65,000 = £793,262


3 marks for calculation


(6)

Option 1 remains the preferred option on financial grounds and would be the choice of a risk averse organisation.


(20)

Question 5
This question relates to syllabus objective E2 and is covered in study sessions 19.

(a)
Explain briefly what Optimise Production Technology (OPT) and Theory of Constraints (TOC) involve, what they aim to achieve and the circumstances in which they might be relevant.

OPT is an approach to operations and production management that concentrates upon expanding a plant’s throughput by identifying bottleneck resources and distinguishing them from non bottleneck resources.  Having identified bottlenecks the aim is then to either eliminate them or reduce their impact on overall capacity.  OPT also aims to re-evaluate the use of non bottleneck resources to avoid the over production of inventory.

The theory of constraints is the process of identifying and taking steps to remove constraints upon production.  It is a process of continuous improvement aimed at clearing the throughput chain of all constraints.

Both of these concepts relate to manufacturing processes where a unit undergoes a number of stages of manufacture from raw material to finished product.


2 marks for explanation of each concept up to a maximum of 4

(b)
Outline the three key measures used in the theory of constraints and describe the four step approach that can be taken in the management of bottleneck resources.


The three key measures which are used in the theory of constraints are:

· Throughput contribution – this is sales revenue minus direct materials costs, or the rate at which the system generates profit through sales.

· Investment (stock) – equal to the sum of the material cost of direct materials stock, work in progress, stock and finished goods stock (ie sum of all inventories); R and D costs; and costs of equipment and buildings 

· Operating costs – equal to all operating costs apart from direct material incurred in order to earn throughout contribution.

The aim is to maximise the first measure whilst minimising the other two.


1 mark for outline of each of the measures up to a maximum of 3

The four step approach (nb this is sometimes represented as a five step approach – as per Drury) is as follows:

1. Recognise that the bottleneck resource constrains the throughput contribution of the plant as a whole.

2. Search and find the bottleneck resource by identifying resources with large quantities of stock waiting to be worked upon.

3. Keep the bottleneck resources busy and subordinate all non bottleneck resources to the needs of the bottleneck resource.

4. Take actions to increase bottleneck efficiency and capacity with the objective of increasing throughput contribution less the incremental costs of taking such actions.


1 mark for each stage in the process up to a maximum of 4


 Marks also to be awarded for relevant alternative descriptions


(7)

(c)
Calculate the effects of the three options available to TPT and advise the company accordingly.


Option I


Increase in contribution would be 40,000 x (50 – 28) = £880,000


Cost of new machinery £200,000


This gives a net benefit of £680,000 and therefore the investment should go ahead.
2


Option II


The machining process is a non bottleneck activity and therefore there is no benefit to gain from the introduction of the new shift patterns.  An increase in capacity will simply have the effect of increasing size of the inventory.
2


Option III


The contractor would charge £8 per unit for painting whilst at present the cost is £4.  


This would be an incremental cost of £4 per unit.


Increase in contribution would be 40,000 x 22 = £880,000


Incremental cost would be 40,000 x 8 = 320,000


This is a net benefit of £560,000 and therefore should go ahead.
2


If the company goes ahead with both Option I and III this will cause further bottlenecks in the other two operations.
1


(7)

(d)
What do you see as being the main drawbacks of this approach to cost management?


The main problems with this approach is that it concentrates upon the management of bottlenecks and thus upon short run costs.  It does not tackle the problem of the long run management of costs and makes no attempt to consider longer term cost behaviour or to identify cost drivers.  It is also limited in its application to particular types of manufacturing activity.  Operations management theory has not fully accepted this approach and has tended to concentrate upon other areas for the promotion of potential improvement eg MRP1 and 2.



1 mark for each relevant point subject to a maximum of 2


(20)
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