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𝑃𝑟𝑒𝑠𝑒𝑛𝑡 𝑉𝑎𝑙𝑢𝑒 =  
𝑋

(1 + 𝑟)𝑡 

SUMMARY 
 Economic evaluations compare costs and outcomes for 

interventions over time. 

 Discounting seeks to take into account the impact of time on how 

those costs and outcomes are valued. 

 Typically, individuals (society) prefer to consume a product or 

service now rather than delay that same consumption until 

sometime in the future.  This reflects a positive rate of time 

preference, or discount rate.  The higher the discount rate, the 

more highly valued is current consumption (or outcomes) 

compared to future consumption (or outcomes). 

 The present value of future costs or outcomes is estimated by 

adjusting them using the discount rate, where X is the cost or 

outcome of interest, r is the discount rate, and t is the number of 

years into the future X occurs: 

 

 

 The discounted present value of a cost or outcome of a given 

amount is lower the further into the future we discount. 

 In most cases, it is standard practice to apply the same discount 

rate to costs and outcomes, and to keep the discount rate 

constant over time. 

 Discounting tends to have a greater impact on cost-effectiveness 

ratios for evaluations where costs occur upfront but outcomes 

occur sometime later (such as in cancer screening or vaccination), 

or where there is a long term stream of benefits (such as 

paediatric indications). 

For more information about CREST, or for other FactSheets in this 

series, please visit our website:  www.crest.uts.edu.au  

 

http://www.crest.uts.edu.au/
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Discounting in Economic Evaluations in Health 

Care:  A Brief Review

Conducting an economic evaluation requires 

the comparison of the costs and outcomes of 

two or more interventions.  For most 

interventions, these costs and outcomes 

accumulate over a number of years, and may 

occur at different points in time.  For 

example, the costs of immunising against 

human papillomavirus are incurred at the 

time the immunisation program is 

implemented (ie immediately), but the 

outcomes in terms of cancer prevention occur 

over time.  The impact of the timing of costs 

and outcomes influences the results of 

economic evaluations in two ways:  through 

its impact on the prices of goods and services; 

and in terms of the relative value we place on 

current costs and outcomes compared with 

those that arise in the future.  How we deal 

with the effects of time is therefore important 

to the results of economic evaluations. 

We want to ensure that when combining 

costs and outcomes for comparison we place 

them on a level playing field in terms of the 

effects of time.  The effect of time on prices is 

dealt with via adjustments for price inflation 

and converting prices to those of the year in 

which the analysis is conducted (called the 

base year, which is most often the year in 

which the analysis is conducted).  This is a 

relatively straightforward process of ensuring 

that all prices and wages for valuing resource 

use are measured in the same year.  Where 

this is not possible, prices and wages are 

inflated or deflated to the base year using a 

price index such as the Consumer Price Index 

or AIHW Health Price Index.1, 2  This FactSheet 

does not deal with adjusting for price inflation 

further, but more information can be 

obtained from the publication by 

Kumaranayake (2000).3 

The more challenging aspect for many 

developers and users of economic evaluations 

is dealing with the impact of time preference 

– the fact that society values future costs and 

outcomes differently from those that occur 

immediately.  This aspect of relative value is 

addressed through discounting, which is the 

subject of this FactSheet.   

 

Why do we Discount? 

Most health care interventions incur costs and 

outcomes over a number of years.  

Discounting seeks to take into account the 

impact of time on how those costs and 

outcomes are valued.  In general, individuals 

prefer to experience a good (e.g. health care) 

or consume a product now relative to doing 

so in the future.  That is, you would need to 

compensate an individual to make it 

worthwhile for them to delay consuming 

something today until some specified period 

in the future.  The amount of compensation 

required reveals an individual’s discount rate 

– or their rate of time preference; how much 

they prefer current consumption over having 

that same amount in the future.4  The higher 

is an individual’s discount rate, the more 

highly they value consuming a good now 
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compared with delaying that same 

consumption for some period into the future.  

Consider Mary.  I offer her a choice between 

receiving $1,000 today or a higher sum of 

money if she waits for 12 months.  She tells 

me I would need to pay her at least $1,100 in 

12 months for her to forgo the $1,000 today.  

By choosing the $1,100 in a year’s time to 

forgo the $1,000 today, Mary has revealed 

that the present value of the $1,100 in one 

year’s time is $1,000.  Mary has a positive rate 

of time preference.  In this example, this is 

measured by her discount rate of 10% (ie 

$100 is 10% of $1,000).  The value to her 

today of $1,100 in a year’s time is $1,000 (or 

$1,100/1.1).  To persuade Mary to wait one 

year for the $1,000 we had to offer her an 

additional 10%.  If we only had to offer Mary 

$1,050 in a year’s time, her discount rate 

would be 5%.   

 

How to Discount 

As we have seen from Mary’s example, 

calculating time preferences is relatively 

straightforward; we estimate the present 

value of the future costs or benefits by 

adjusting them using the discount rate.  More 

generally, this can be achieved using the 

following: 

𝑃𝑟𝑒𝑠𝑒𝑛𝑡 𝑉𝑎𝑙𝑢𝑒 =  
𝑋

(1 + 𝑟)𝑡
 

Here X represents either the cost or benefit 

we are adjusting, and t (t=0,1,…, T) is the 

relevant time period.  In this case, the current 

year is assigned the value t=0.  No discounting 

is applied to the current year as the relevant 

costs or benefits are already in present value 

terms.  It is important that the discount rate 

be applied for each year in which the costs or 

benefits arise over the entire period of the 

analysis.  Even though a cost or benefit might 

be the same each year, the effect of 

discounting is time dependent – the further 

out we are into the future the lower the 

present value of that cost or benefit becomes 

once it is discounted. 

The overall effect of discounting and the 

annual cumulative effect are best illustrated 

by another example.  Consider the simple 

cost-benefit analysis presented in  

Table 1 for an hypothetical cancer screening 

promotion campaign.  

The campaign cost $450 to implement in 

2014.  However, it delivered a constant 

increase in the number of people presenting 

for screening that was valued at $100 per 

year.  In this case the costs of the intervention 

occur upfront while the outcomes (benefits) 

accrue slowly over time.  Without discounting, 

the total benefits over five years are $500, 

outweighing the costs of $450.  The 

conclusion would be that there is a net-

benefit to society from this program. 

Discounting the benefits decreases the total 

benefits in today’s dollars.  At a 5% discount 

rate, the program still has a small positive 

benefit (of $5), but, if the discount rate was 

higher (say 10%) there would be a net loss to 

society.  This example also shows that the 

present value of the benefits is lower the  
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Table 1:  Hypothetical Cancer Screening Promotion 

Year Costs ($) Benefits ($) 
undiscounted 

Benefits ($) in 2014 values 
(r=5%) 

Benefits ($) in 2014 values 
(r=10%) 

2014 450 100 100 100 
2015  100 95 = 100/(1+0.05)1 91 = 100/(1+0.10)1 
2016  100 91 = 100/(1+0.05)2 83 = 100/(1+0.10)2 
2017  100 86 = 100/(1+0.05)3 75 = 100/(1+0.10)3 
2018  100 82 = 100/(1+0.05)4 68 = 100/(1+0.10)4 
Total  500 455 417 
Net 

Benefit 
 50 5 -33 

Notes: r is the discount rate. 

Superscripts represent t, being the number of years from the current year – 2014 – to which the numerator is raised to the power 

of. 

 

further we are from the present year, 

regardless of the discount rate.  Note also 

that we apply a constant discount rate to all 

costs and outcomes in all years (5% or 10%).  

The convention in health economics is that we 

assume that time preferences are stable over 

time and over all types or resource use and 

outcomes, and thus apply the same discount 

rate to both costs and outcomes throughout 

an economic evaluation.  However, there is 

debate about this “rule” and some countries 

have adopted different approaches (see Table 

2 below).  It is also good practice to conduct a 

sensitivity analysis of the impact that the 

choice of discount rate has on the final 

results.  From the example here it can be seen 

that moving from a zero discount rate for 

outcomes to a rate of 10% changes our result 

from one of supporting spending in cancer 

screening (there is a net-benefit to society) to 

not supporting such spending (there is a net-

cost to society). 

 

Choosing a Discount Rate  

What the previous example highlights is that 

while discounting is relatively straightforward, 

it has a powerful impact on the conclusions 

drawn from an economic evaluation.  Higher 

discount rates will result in less favourable 

results from an economic evaluation where 

the health outcomes occur in the future and 

the costs are incurred now (eg a higher cost 

per quality adjusted life year gained, or a 

lower net-benefit ratio).   

The effect of discounting, and therefore the 

choice of discount rate is most evident for 

interventions where most costs are incurred 

at the beginning and most health outcomes 

(benefits) occur in the future (e.g. prevention 

programs such as vaccines), and for 

interventions expected to produce a long 

stream of outcomes (and potentially costs) 

such as interventions for children.  Where 

there are differences in time between when 

costs are incurred and health outcomes are 

realised, future outcomes – once discounted – 
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are assigned a lower value relative to costs.  

In this case, applying a higher discount rate 

will result in less favourable outcomes from 

the economic evaluation than might occur for 

interventions with the same costs and health 

outcomes, but where the health outcomes 

occur closer to the time the intervention is 

delivered.  This means that the decisions 

made with regard to discounting are very 

important to the results of the analysis.  

In the earlier example, we noted that Mary as 

an individual had a positive rate of time 

preference.  We can see from the decisions 

that people make that a positive rate of time 

preference is the norm.  The discount rate we 

use in economic evaluations aims to capture 

the social rate of time preference; that is - 

what is society’s preference for consumption 

today over the future?5  To invest in future 

health outcomes, society needs to forgo 

current consumption, and the discount rate 

should reflect this opportunity cost.   

A related view is that it represents the 

opportunity cost of investment for private 

funds in public programs.5  These can be 

estimated variously using the real rate of 

return on investment, real government bond 

rates (the bond rate minus inflation), or by 

attempting to directly measure individuals’ 

time preferences across society.4, 5 

A more pragmatic approach for the analyst is 

to follow existing guidelines or practice.  

Within Australia, the choice of discount rate is 

best addressed by following the guidance for 

applications to the Pharmaceutical Benefits 

Advisory Committee and Medicare Services 

Advisory Committee; use a 5% discount rate. 

The advantage of this pragmatic approach is 

that it ensures that all interventions are 

treated in the same way, and so allows for 

greater comparability across different 

evaluations and decisions.    

The same discount rate is applied to both 

costs and outcomes on the premise that they 

face the same rate of time preference.  Using 

a different discount rate for costs and 

outcomes is what is known as differential 

discounting.  Some arguments used to 

support differential discounting (applying a 

lower discount rate to benefits than to costs) 

are the need to place more weight on the 

consumption by future generations relative to 

the current generation, or that health 

outcomes (benefits) are intrinsically different 

from other benefits.6, 7 

Table 2 presents examples from around the 

world of guidelines on discounting.  In 

general, most decision makers require or 

recommend using the same discount rate for 

costs and health outcomes.  The notable 

exceptions are the Netherlands and France.  

In the Netherlands, the College Voor 

Zorgverzekeringen CVZ justified the use of 

differential discounting on the basis that the 

population’s (healthy) life expectancy is 

increasing (meaning that the future value of 

benefits should not be diminished too greatly 

relative to their present value) 8  In, France a 

lower discount rate (2%) is used in analyses 

once the time horizon extends beyond 30 

years.9  
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Table 2:  Guidelines on Discounting in Selected Countries 

Country Discount rate 

Costs Health Outcomes Sensitivity analysis 

Australia (PBAC) 10 5% 5% 0% 
UK (NICE)** 11 3.5% 3.5% 1.5% 
France9 4% < 30 years, 2% ≥ 30 

years 
4% < 30 years, 2% ≥ 30 
years 

0% to 6% 

Netherlands (CVZ)8 4% 1.5% 0% 
Germany (IQWiG) 12 3% 3% 0, 5, 7 and 10% 
Finland13 3% 3% 0% 
Portugal14 5% 5% 0% for health 

outcomes 
Canada (CADTH)15 5% 5% 0% and 3% 
New Zealand 
(PHARMAC) 16 

3.5% 3.5% 0, 5 and 10% 

Abbreviations: CADTH denotes Canadian Agency for Drugs and Technologies in Health, CVZ College Voor Zorgverzekeringen, IQWiG 

Instituts für Qualität und Wirtschaftlichkeit im Gesundheitswesen, NICE National Institute for Health and Care 

Excellence, PBAC Pharmaceutical Benefits Advisory Committee, PHARMAC Pharmaceutical Management Agency. 

 

 

For more information 

For more information on any part of this factsheet, please contact either:  

 

Bonny Parkinson 

Bonny.parkinson@chere.uts.edu.au 

 

Or 

 

Richard De Abreu Lourenço 

richard.deabreulourenco@chere.uts.edu.au 

 

 

mailto:Marion.haas@chere.uts.edu.au
mailto:richard.deabreulourenco@chere.uts.edu.au


 

7 
 

Discounting in Economic Evaluations 
in Health Care:  A Brief Review 

 

References 

1. ABS. Consumer Price Index, Australia. In: Statistics ABo, ed. Vol. Cat 6401.0. Canberra, 2014. 

2. AIHW. Appendix C:  Price Indexes and Inflation, Health expenditure Australia 2012–13. Vol. Cat. no. 
HWE 61. Canberra: Australian Institute of Health and Welfare, 2014. 

3. Kumaranayake L. The real and the nominal? Making inflationary adjustments to cost and other 
economic data. Health Policy and Planning 2000; 15:230-234. 

4. Cairns J. Discounting in economic evaluation. In: Drummond M, McGuire A, eds. Economic Evaluation 
in Health Care. Oxford: Oxford University Press, 2006. 

5. Drummond M, O'Brien B, Stoddart G, Torrance G. Cost Analysis. Methods for the Economic Evaluation 
of Health Care Programmes. New York: Oxford University Press, 1997. 

6. Brouwer W, Niessen L, Postma M, Rutten F. Need for differential discounting of costs and health 
effects in cost effectiveness analyses. British Medical Journal 2005; 331:446-8. 

7. Claxton K, Paulden M, Gravelle H, Brouwer W, Culyer A. Discounting and decision making in the 
economic evaluation of health-care technologies. Health Economics 2011; 20:2-15. 

8. College voor zorgverzekeringen (CVZ). Guidelines for pharmacoeconomic research, updated version. 
Netherlands: CVZ, 2006. 

9. Haute Autorité de santé. Choices in Methods for Economic Evaluation: A methodological guide. 
France: Department of Economics and Public Health Assessment,, 2012. 

10. Pharmaceutical Benefits Advisory Committee. Guidelines for preparing submissions to the 
Pharmaceutical Benefits Advisory Committee (Version 4.3). Canberra: DoHA, December 2008. 

11. National Institute for Health and Clinical Excellence. Guide to the methods of technology appraisal. 
London: NICE, 2013. 

12. Institut fur Qualitat und Wirtschaftlichkeit im Gesundheitswesen (IQWIG). General methods for the 
assessment of the relation of benefits to costs, Version 1.0. Germany: IQWiG, 2009. 

13. Ministry of Social Affairs and Health. Decree of the Ministry of Social Affairs and Health on 
applications and price notifications made to the Pharmaceuticals Pricing Board, No. 201/2009. 
Finland: Ministry of Social Affairs and Health, 2009. 

14. da Silva E, Pinto C, Sampaio C, Pereira J, Drummond M, Trindade R. Guidelines for Economic Drug 
Evaluation Studies. Portugal: INFARMED, 1998. 

15. Canadian Agency for Drugs and Technologies in Health. Guidelines for the Economic Evaluation of 
Health Technologies: Canada. Canada: CADTH, 2006. 

16. Pharmaceutical Management Agency (PHARMAC). Prescription for Pharmacoeconomic Analysis. New 
Zealand: PHARMAC, 2007.



 

8 
 

Discounting in Economic Evaluations 
in Health Care:  A Brief Review 

 

Other Titles in the CREST FactSheet Series: 

 Factsheet - How oncology studies obtain QALY weights: a literature review 

 Factsheet - Sample size calculation in economic evaluation 

 Factsheet - Economic evaluations in cancer clinical trials - why would I do an economic 

evaluation as part of my clinical trial? 

 Factsheet - Medicare Australia data for research: an introduction 

 Factsheet - Health related quality of life for economic evaluations in cancer - why do 

clinical trials need economic evaluation-specific quality of life measures? 

 Factsheet - Step by step guide to economic evaluation in cancer trials 

 Factsheet - Command Files to Generate EQ-5D Weights for Australia - EQ-5D TTO DCE 

Weights 

 Factsheet - Command Files to Generate EQ-5D Weights for Australia - EQ-5D-5L Scores 

 Factsheet - How much does it cost to include an economic evaluation in a clinical trial? 

 

These factsheets can be accessed by going to the CREST website at the following URL: 

http://www.crest.uts.edu.au/ resources/documents.html 

 

 

 

http://www.chere.uts.edu.au/crest/pdfs/Factsheet-Sample_Size_in_EE-FINAL.pdf
http://www.chere.uts.edu.au/crest/pdfs/Factsheet-Why_economic_evaluation-FINAL.pdf
http://www.chere.uts.edu.au/crest/pdfs/Factsheet-Why_economic_evaluation-FINAL.pdf
http://www.chere.uts.edu.au/crest/pdfs/Factsheet-Medicare_Australia-FINAL.pdf
http://www.chere.uts.edu.au/crest/pdfs/factsheet_hrqol.pdf
http://www.chere.uts.edu.au/crest/pdfs/factsheet_hrqol.pdf
http://www.chere.uts.edu.au/crest/pdfs/Factsheet-Steps_in_an_Economic_Evaluation_FINAL.pdf
http://www.chere.uts.edu.au/crest/docs/eq5d-tto-dce-weights-dofile.txt
http://www.chere.uts.edu.au/crest/docs/eq5d-tto-dce-weights-dofile.txt
http://www.chere.uts.edu.au/crest/docs/stata_do_eq5d5l_file.txt
http://www.crest.uts.edu.au/%20resources/documents.html

