Scottish Enterprise Economic Impact Guidance


Discounting and Present Values
	Discounting is an adjustment to the monetary costs and benefits of an intervention, that occur at different time periods.  This then enables alternative interventions to be compared.  The principle underpinning discounting is that more value will generally be placed on benefits that arise now than at some time in the future. The reverse applies

  to costs.  Discounted values are known as present values.


Introduction

In both appraisals and evaluations the flow of monetary costs and benefits, over time,   associated with an intervention, needs to be discounted and then expressed as present values. Discounting is distinct from adjustments that may be made for price inflation and the use of constant prices.  
Why is it important?

The importance of discounting is perhaps best shown through an example. If someone is given a choice of:-  
· Having £10 (measured in 2012 prices) to spend today; or

· Having £10 (measured in 2012 prices) to spend in one year’s time, 
then most people would prefer the first option because it would give them immediate access to the money.  Picking the second option means they would still have the same purchasing power (the £10 being expressed in constant prices) but they would have to wait a year before being able to enjoy the goods and services they could buy.  Thus, in general terms, greater value is placed on benefits that arise sooner rather than later. 
In an economic development context, money is spent on projects over varying times whilst the monetary impacts likewise accrue over varying periods.  Given this, even if the various values are expressed in constant prices, comparisons are very difficult mainly as there is preference for consumption sooner rather than later.  This concept is known as the social time preference rate, this being the “rate at which society values the present compared to the future”
 (p. 26).  By making this adjustment different values at different times can be compared.  This then gives the true cost and benefits of a project so that alternative options can be compared prior to a decision being made.  This can then aid decision making.  The rate that HM treasury currently recommends is 3.5% a year
 (p. 26). 
When do we need to convert to present values?

Present values should be used for any appraisal or evaluation in which the monetary values of costs or benefits (after converting to constant prices) are given for more than one time period, or refer to some point in the future or past.  For example, SE seeks to estimate the GVA impacts of interventions over a ten year period and discounting of both costs and benefits is needed to enable reporting of cumulative impacts, the calculation of value for money indicators and comparisons with other interventions. 

How do you convert to present values?

Appendix 1 outlines the detailed method for the calculation of present values.  For most purposes it is not necessary to understand the detail of this, albeit that it is not very complex. The Treasury Green Book, in Annex 6, contains a Table that gives the appropriate discount factors that are to be applied for different rates
.  An extract for the recommended rate of 3.5% is given in Appendix 2.  If this is referred to then it can be seen that future values will be lower when expressed in present value terms. For example a benefit of £100 in 30 years time has a present value of £35 when the discount rate is applied (£100 x 0.3563).

Table 1 shows how the discount factors can be applied to get present values. It is a simple process:-

· The GVA impact of the intervention is expressed in constant prices (ADD LINK) for the relevant years;

· For each year the discount factor is identified from the Table in Appendix 2 (with the first year of the intervention (Year 0) having a factor of 1); and
· The impact is multiplied by the factor to get the present value.

In this instance it can be seen that the cumulative present value of the impact falls from £400,000 to £380,000 as the impacts in later years are valued less than those in the earlier ones.

TABLE 1


Calculating Present Values
	
	

	
	0
	1
	2
	3
	Total

	GVA (£000s) in constant prices
	100
	100
	100
	100
	400

	Discount factor
	1.000
	0.9662
	0.9335
	0.9019
	 

	Present values
	100
	97
	93
	90
	380


What are net present values?

Some interventions will incur implementation costs over more than one year, while generating impacts which also span more than one year.  When future costs and benefits are presented in present values then the difference between the two is the net present value which “is the primary criterion for deciding whether government action can be justified”
. 
Table 2 shows an example of the calculation of net present values.  The impacts and costs of the intervention are profiled from the start (year 0) until year 3 in constant prices. Each has then been multiplied by the appropriate discount factor to give present values. The difference between the two is the net present value which in this example is £281,850. This is the “value” of the intervention over the 4 year impact period, or the extent to which the impacts exceed the costs when account is taken of the preference for seeing impacts sooner rather than later.
TABLE 2


Calculating Net Present Values
	
	Year

	
	0
	1
	2
	3
	Total

	GVA (£000s in constant prices)
	100
	100
	100
	100
	400

	Intervention costs (£000s in constant prices)
	50
	50
	 
	 
	100

	Discount factor
	1.000
	0.9662
	0.9335
	0.9019
	 

	Present values of GVA (£000s)
	100.00
	96.62
	93.35
	90.19
	380.16

	Present value of intervention costs (£000s)
	50.00
	48.31
	0.00
	0.00
	98.31

	Difference in present values (£000s)
	50.00
	48.31
	93.35
	90.19
	281.85

	Net present value (£000s)
	281.85


What about values in the past?

Monetary values in the past should not be inflated to allow for time preference.  Rather, they should simply be expressed in terms of constant prices in the base year.

So, what were the steps?

To summarise the stages needed to calculate present and net present value:-
· The costs and GVA impacts of an intervention are identified and profiled over time;

· These are expressed in constant prices at the base year which will generally be the first year in which spend is incurred;;

· Apply the 3.5% discount factor to discount all costs and impacts to the base year; and
· Deduct the costs from the impacts to get the net present value of the intervention at the base year.
Need more help?

For further information contact:-

Suzanne Fleming, 0141-228-2062

Suzanne.fleming@scotent.co.uk
 .

APPENDIX 1


Calculating Present Values

Monetary values expressed in constant prices can be converted to constant prices using the formula:-

P = A/(1 + r)n
Where:-

· P is the present value of an amount A which will accrue n years in the future; and 

· r is the time preference rate/discount rate. The term (1+r)n is commonly referred to as the “discount factor”.

Consider the following example.  Table A1 shows the estimates of GVA for each of four years, where these are expressed in constant prices, and the same values when expressed in present values using a discount rate of 3.5% per annum.   

TABLE A1



Calculating Present Values

	
	

	
	0
	1
	2
	3
	Total

	GVA (£000s) in constant prices
	100
	100
	100
	100
	400

	Discount factor
	1.000
	1.035
	1.071
	1.109
	 

	Present values
	100
	97
	93
	90
	380


Here the discount factors are calculated as follows:-

year 0= (1+r)0 = (1+0.035)0= 1

Year 1= (1+r)1= (1+0.035) = 1.035

Year 2= (1+r)2= (1+0.035)*(1+0.035) = 1.071

Year 3= (1+r)3= (1+0.035)*(1+0.035)*(1+0.035) = 1.109

Hence, the present value of the GVA impact in year 3:-

P= £100,000/ (1.109) = £90,000
Or in other words, £100,000 of GVA generated in year 3 is worth £90,000 in present, year 0, values.

It should be noted that the discount factors in Appendix 2 provide a recommended short cut to the calculation of present values.  As is shown in the main text, all that needs to be done is to multiply the estimated impact by the appropriate factor for the impact year.  
APPENDIX 2

Discount Factors for a 3.5% Discount Rate

	
	
	
	
	
	

	Year
	Discount Factor
	Year
	Discount Factor
	Year
	Discount Factor

	1
	0.9662
	11
	0.6849
	21
	0.4856

	2
	0.9335
	12
	0.6618
	22
	0.4692

	3
	0.9019
	13
	0.6394
	23
	0.4533

	4
	0.8714
	14
	0.6178
	24
	0.4380

	5
	0.8420
	15
	0.5969
	25
	0.4231

	6
	0.8135
	16
	0.5767
	26
	0.4088

	7
	0.7860
	17
	0.5572
	27
	0.3950

	8
	0.7594
	18
	0.5384
	28
	0.3817

	9
	0.7337
	19
	0.5202
	29
	0.3687

	10
	0.7089
	20
	0.5026
	30
	0.3563

	A discount factor of 1.00 is applied to all spending incurred in the base year


  � � HYPERLINK "http://www.hm-treasury.gov.uk/d/green_book_complete.pdf" ��http://www.hm-treasury.gov.uk/d/green_book_complete.pdf�


� Ibid.


� Ibid, p.100.


� Ibid, p.26.
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