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Discounting Costs and Benefits in 

Economic Analysis of World Bank Projects 

The information in this document is not World Bank policy nor is 

it mandatory. It is intended to guide World Bank staff on different 

considerations that need to be taken into account when 

determining how to conduct economic analysis for a particular 

project.  Hence, the information in this document is advisory and 

intended to contribute to internal and ongoing discussions, which 

makes the information in this document deliberative in nature; it is 

not a statement or explanation of how the Bank conducts 

economic analysis, nor does it describe the actual analysis 

conducted for a particular operation. The information in this 

document is expected to be updated periodically to reflect 

emerging good practice; the World Bank is under no obligation to 

publicly disclose any of such updates. Notwithstanding the above 

and the deliberative nature of the information in this document, the 

Bank has decided, on an exceptional basis, to exercise its 

prerogative to disclose the information in this document since 

there is more benefit than harm in disclosing it. 
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The social discount rate is a key element in calculating the present value of net benefits in economic 

analyses of World Bank investment projects. The purpose of this note is to provide guidance, following 

requests from task-team leaders. 

 

The present guidance on appropriate social discount rates is anchored in welfare economics. Standard 

welfare analysis tells us that the net benefits of a project at different points in time should be valued 

according to their marginal impact on welfare at the time they occur (see technical appendix for details). 

The basic assumption is that the marginal value of an additional dollar of net benefits is smaller when the 

recipients of those benefits are richer. If an economy is growing over time, the recipients of future benefits 

of a project will be richer, and so future benefits are valued less than those that occur in the present, 

when recipients are less well-off. 

Implementing this approach to discounting requires a view on how much richer future beneficiaries of the 

project will be compared with current beneficiaries. This first ingredient is simply an assumption about 

future growth. If growth is expected to be zero over the life of a project, then the future beneficiaries of 

the project are no richer than current beneficiaries, and the future benefits of the project should not be 

discounted relative to present benefits. If growth is expected to be positive over the life of the project, 

future beneficiaries will be richer than current beneficiaries, and future benefits should be discounted 

accordingly. 

▪ Standard economic analysis links social discount rates to the long-term growth prospects of the 

country where the project takes place. This is because future benefits and costs should be valued at 

their marginal contribution to welfare, which will be lower the higher is growth and the richer are 

future project beneficiaries. 

▪ Higher (lower) growth prospects would normally imply a higher (lower) discount rate for a particular 

country. Given reasonable parameters for the other variables in the standard Ramsey formula linking 

discount rates to growth rates, a 3% per capita growth rate translates into a 6% discount rate, and per 

capita growth rates of 1%-5% yield discount rates of 2%-10%. 

▪ Regardless of the social discount rate chosen, it is good practice to provide a sensitivity analysis that 

calculates the NPV of the project for a range of discount rates. 

▪ The time period used in the economic analysis of projects should reflect reasonable estimates of the 

full duration of costs and benefits associated with the project, rather than be capped at 20 years or 

some arbitrary cut-off date. 
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Implementing this approach also requires a view on how fast the marginal value of an additional dollar of 

benefits declines as recipients become richer. This second ingredient is required to translate assumptions 

about higher future income or consumption into corresponding declines in the marginal value of an 

additional dollar of future benefits (the elasticity of marginal utility of consumption). Economists typically 

assume that if a beneficiary is x% richer, the marginal value of an additional dollar of benefits is lower by 

between x% and 2x% (so the elasticity of marginal utility of consumption is estimated to be between 1 

and 2). Similarly, if per capita growth is expected to be 𝑦% over the life of the project, the annual discount 

rate should be between 𝑦% and 2𝑦% per year. 
 

Historically, sustained real per capita growth rates ranging from 0 to 5% per year have been most 

commonly observed around the world (figure 1 and 2). Narrowing this to today’s World Bank client 

countries, growth averaged 2.8%-2.9% over the last twenty years.1 Rounding these numbers to 3%, and 

plugging it into the Ramsey formula using 2 (the upper bound) for the elasticity of marginal utility of 

consumption yields a social discount rate of 6%. Using the 25-75 percentile as show in Figure 2, the 

discount rate lies between 2 and 10 percent. 
 

 

 

 

 

 

 

 

 

 

          
1 Depending on the definition of average (mean or median) used. Data from the Penn World Tables 8, between 
1990 (or 2000 when not available) and 2010 (or 2000) for countries that are both available in PWT and are 
currently World Bank client countries, averaged at the country level. Average annual growth for the client- 
countries economy as a whole over 1990-2010 was 2.5%. 

Descriptive and Prescriptive approaches to evaluating the discount rate 
There are two main approaches to estimating social discount rates, sometimes referred to as the descriptive and 
prescriptive approaches. The present guidance falls under the prescriptive approach, in the sense that it 
prescribes values for the pure rate of time preference and the elasticity of the marginal utility of consumption. 
The descriptive approach looks at investments in the real world and aims to capture the actual behavior of market 
participants in setting discount rates. The descriptive approach stresses the importance of the opportunity cost 
of capital as reflecting foregone returns in undertaking public investment. Proponents of this approach note that 
the actual behavior of individuals and nations points to a pure rate of time preference significantly above zero (as 
often assumed in the prescriptive approach). Many authors favoring the descriptive approach generally suggest 
discount rates for developing countries in the 8-12% range. Proponents of the prescriptive approach would argue 
that descriptive rates are inaccurate as they are affected by market distortions, the short time horizon of market 
participants, and the fact that there are hardly any long-term financial instruments that would be relevant for the 
very long time horizon for certain infrastructure investments. Further, it could be argued that World Bank 
operations imply specific policy objectives (e.g., sustainable eradication of poverty) that will not be captured in a 
discount rate calculated from the behaviors of economic actors that have different objectives. To the extent that 
the prescriptive approach often employs market data for estimating the value of key parameters, the distinction 
between the two would tend to diminish. As such, the two approaches are best considered complementary. 
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Figure 1. Over the last fifty years, long-term average annual real per capita GDP growth generally 

ranged between 0% and 5% 

 

 
Source: Penn World Tables. 

 
Figure 2. Cumulative distribution function for the per capita GDP growth and the corresponding 

discount rate. 
 

 
Where country-specific projections are available, or if there are reasons to expect that future growth rates 

should be significantly higher (lower) than 3% per year, project analysts should use higher (lower) values 

for the discount rate2 – for instance: 

• A higher value can be justified by the expectation that consumption per capita will be growing 

rapidly in the near future, for example, because a country or region is catching up after a specific 

shock (e.g., conflict, large-scale disasters, or poor economic management). The extreme case of a 

          

2 The views of the country economist and/or the regional chief economist could be sought for making this 

determination. 
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sustained 6% annual per capita growth over the project lifetime would yield a discount rate of 

12%. 

• A lower value could make sense in a situation in which long-term prospects for growth are limited, 

for example because of long-term risks or persistent institutional problems.3 The extreme case of 

sustained stagnation over the lifetime of the project would lead to no discounting of future costs 

and benefits relative to the present, since future beneficiaries of the project are expected to be 

no richer than present ones. 

Figure 1 also shows that past growth rates are not always reliable predictors of future growth rates. When 

TTLs assess projects with long-term returns (say, ten years or more), historical growth rates cannot be 

used as predictors of future growth. 
 

A further consideration is whether the welfare of future project beneficiaries is intrinsically less important 

than the welfare of current beneficiaries. If there is a compelling reason to argue that this is the case, 

then the discount rate would need to be increased beyond what would be implied by growth prospects 

and the elasticity of the marginal utility of consumption. As a benchmark, however, it is reasonable to 

start from the premise that the welfare of current and future beneficiaries are equally important when 

evaluating the project. 
 

Since different assumptions about future growth generate different discount rates, TTLs are encouraged 

to perform economic analysis under a wide range of different discount rates. Where government specified 

discount rates are available, these should be considered in the sensitivity analysis. If a project has a 

positive net present value even for very high discount rates (say 15-20%), then agreeing on what should 

be the benchmark discount rate is not very important. On the other hand, even if there is agreement that 

the right discount rate for a given project is 6%, if may be wiser to take a hard look at the justifications for 

the project if it passes the benefit-cost analysis at 6% but fails at 6.5%. 
 

Future growth rates, and also the future costs and benefits of the project, often are uncertain. Uncertainty 

about future consumption growth means that there is uncertainty about the marginal value of future 

benefits of the project. How this interacts with uncertainty about project benefits has important 

implications for how the costs and benefits of the project should be valued. TTLs are encouraged to 

develop several alternative scenarios for both future consumption growth and future project net benefits. 

Appendix 1 shows how to average across these alternative scenarios in a way that implicitly adjusts the 

discount rate to account for these sources of uncertainty. 
 

Where there is information on the incidence of costs and benefits of the project across beneficiaries with 

different consumption levels, TTLs are encouraged to calculate the present value of net benefits 

separately for different groups of beneficiaries (for example, the poor and non-poor). As shown in the 

Annex I, these group-specific present values can be combined into an overall present value of net benefits 

of the project that assigns greater weight to benefits accruing to poorer recipients. This in turn implies 

 
 
 

3 In countries facing turnaround situations from past episodes of stagnation higher growth rates could be expected 
and thus higher discount rates would be justified. 
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that a lower-NPV project that disproportionately benefits poor recipients may be preferred over a higher- 

NPV project that disproportionately benefits richer recipients. 

Finally, we recommend relying on reasonable estimates of the full lifetime costs and benefits associated 

with a project rather than capping the benefits flows of projects at 20 years or some arbitrary cut-off. This 

does make a difference, particularly when discount rates are low. For instance, using 6% as the discount 

rate, an investment that yields USD 1,000 per year is valued at about USD 12,000 over 20 years, but USD 

16,000 over 40 years and USD 17,500 over a century. Discounting at 3%, the difference is even higher: 

USD 15,000 over 20 years but 32,500 over a century. Even at 12%, capping the analysis at 20 years misses 

one tenth of the value of the project. 
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Annex I. Technical Appendix to Guidance Note on Social Discounting Over 

Time 

 
This technical appendix briefly summarizes the basic economics of social discounting. Suppose 

that the project in question delivers net benefits 𝑏𝑡 in each future period 𝑡. The standard way to think 

about social discounting is in terms of a social planner who evaluates the impact of the program on 

overall social welfare. Assume the social welfare function is: 
 

𝑇 

(1) 𝑊 ≡ ∑ 𝑒−𝛿𝑡𝑢(𝑐𝑡) 
𝑡=0 

where 𝑐𝑡 is the baseline (i.e. absent the program) level of consumption of the representative agent in 

period 𝑡4, and 𝑢(𝑐𝑡) is the utility function of the representative agent with 𝑢′(𝑐𝑡) > 0 and 𝑢′′(𝑐𝑡)<0. 

The parameter 𝛿 is the pure rate of time preference, allowing the social planner to intrinsically value 

future utility less than current utility. As discussed in the main text, this guidance note takes the view 

that as a benchmark, the pure rate of time preference is zero, i.e. the social planner cares equally about 

the utility of current and future beneficiaries of the project. Deviations from this benchmark would 

require careful justification in the context of specific projects. 
 

To evaluate the project, the social planner compares the social welfare function 𝑊 with and 

without the project, i.e. the comparison of social welfare when the representative agent consumes 𝑐𝑡, 

with social welfare when the representative agent consumes 𝑐𝑡 + 𝑏𝑡.
5 The change in social welfare due 

to the project is: 
 

𝑇 

(2) ∆𝑊 ≅ ∑ 𝑒−𝛿𝑡𝑢′(𝑐𝑡) 𝑏𝑡 
𝑡=0 

The discount factor applied to future benefits 𝑏𝑡 is 𝑒−𝛿𝑡𝑢′(𝑐𝑡). Future benefits could be discounted 

more the further they are in the future, provided that the rate of time preference 𝛿 is greater than zero. 

More importantly, future benefits that occur in periods where consumption is low -- and therefore the 

marginal utility of consumption is high -- are discounted less, i.e. they have a larger discount factor. 

Intuitively, a dollar of additional benefits is more valuable when the marginal utility of consumption is 

high. Note that the shape of the utility function plays a key role here as it governs how quickly the 

marginal utility of consumption changes with consumption, which in turn determines the discount 

factor. 
 

The expression for the discount factor and the discount rate can be simplified by making specific 

assumptions about the functional form for the utility function and the profile of future baseline 

 

4 While the notation here compares utility of the same representative agent in different time periods, it is 
straightforward to generalize to a framework with current and future generations of beneficiaries. 
5 There are two important assumptions here (a) the analysis is partial equilibrium in that the baseline 
consumptions 𝑐𝑡 are the same with and without the project, and (b) the representative agent has no choice but to 
consume the net benefits of the project (i.e. there are no savings, investment, or labour supply decisions). 
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𝑡 
 𝑐 

0 

𝑜 

𝑡=0 

0𝑖 

1−𝛾 

consumption. A standard choice is to have an isoelastic utility function, i.e. 𝑢(𝑐 ) = 𝑡 . With these 
1−𝛾 

preferences, 𝛾 governs the rate at which the marginal utility of consumption declines as consumption 

increases, and can be interpreted in terms of the intertemporal elasticity of substitution and/or the 

coefficient of relative risk aversion. In addition assume that average annual consumption growth 

between time 0 and time t is 𝑔𝑡 such that 𝑐𝑡 = 𝑐𝑜𝑒𝑔𝑡
∙𝑡. Inserting these assumptions into Equation (2) 

gives: 
 

𝑇 

(3) ∆𝑊 ≅ 𝑐−𝛾 ∑ 𝑒−(𝛿+𝛾𝑔𝑡)∙𝑡𝑏𝑡 
𝑡=0 

Taking the log of the discount factor 𝑒−(𝛿+𝛾𝑔𝑡)∙𝑡 and dividing by 𝑡 gives the famous Ramsey formula for 

the discount rate which is 𝛿 + 𝛾𝑔𝑡. Specifically, the discount rate is higher if (a) the social planner cares 

less about the future, i.e. if 𝛿 is large; (b) growth is high, raising future consumption which in turn makes 

the marginal utility of future consumption lower, i.e. 𝑔𝑡 is large; and (c) the marginal utility of 

consumption is declining quickly with the level of consumption, i.e. 𝛾 is large. 
 

Given a stream of future benefits 𝑏𝑡, together with assumptions on 𝛿, 𝛾, and 𝑔𝑡, it is straightforward to 

calculate the discounted value of future benefits and use it to value the welfare change associated with 

the project. We set the pure rate of time preference to zero (𝛿 = 0) under the assumption that the 

World Bank should not value the welfare of today’s individuals more than that of individuals in the 

future, and rely on estimates in the literature to set 𝛾 between 1 and 2. This implies an annual discount 

rate of between 𝑔𝑡 and 2𝑔𝑡, where 𝑔𝑡 is the average annual rate of growth of consumption between 0 

and 𝑡. Note also that this framework readily accommodates scenarios in which future growth rates 

𝑔𝑡 are not constant. If growth rates are expected to decline (increase) over time, then discount rates 

should also decline (increase). 
 

The sign of the welfare change depends on this stream of net benefits discounted using the Ramsey 

formula. The size of the benefit also depends on the marginal utility of consumption at time zero, 𝑐−𝛾. 

A project that delivers a given positive NPV will have a larger effect on welfare if the initial consumption 

of the beneficiaries is low (so that the initial marginal utility of consumption is high). This also has 

implications for how costs and benefits should be discounted when they accrue differentially to 

beneficiaries with different initial consumption levels. In situations where the incidence of benefits and 

costs across individuals with different initial consumption levels is known, it is straightforward to 

compute the net present value of benefits for each group 𝑖 = 1, … , 𝑁 as 𝑁𝑃𝑉𝑖 = ∑𝑇 𝑒−(𝛿+𝛾𝑔𝑖𝑡)∙𝑡𝑏𝑖𝑡,
 

where 𝑔𝑖𝑡 and 𝑏𝑖𝑡 are the growth rates and net benefits for each group 𝑖. The overall value of the 

project can then be measured by a weighted average of these present values, giving greater weight to 

initially poorer beneficiaries for whom the marginal utility of consumption is high, i.e. 
 

𝑁 

(4) ∆𝑊 ≅ ∑ 𝑐−𝛾𝑁𝑃𝑉𝑖 
𝑖=0 

Finally, it is important to recognize that future consumption growth, as well as the future net benefits of 

the project, are uncertain. A convenient way to capture this in the analysis is to consider alternative 
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scenarios for the sequence of future benefits of the project, as well as the sequence of future 

consumption growth rates. Let {𝑔𝑡(𝑠), 𝑏𝑡(𝑠)} represent these scenarios, indexed by 𝑠 = 1, … , 𝑆. For 

each scenario, it is possible to compute the change in welfare, ∆𝑊(𝑠), simply by using the growth rates 

and sequence of benefits corresponding to the scenario in Equation (3). Decisions about the project 

can then be based on the distribution of ∆𝑊(𝑠) across the different scenarios. For some 

purposes, it will useful to look at the “worst case” scenarios corresponding to the lowest values of 

∆𝑊(𝑠). For other purposes, it may be useful to average ∆𝑊(𝑠) across the different scenarios, with 

weights corresponding to the likelihood of each scenario. 
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Annex II. Discount rates used in economic analysis by OECD member state 

governments 

 
Country Discount Rate Time horizon (years) 

Australia 6-7% 20-30 
Canada 5-10% 20-50 

Czech Republic 7% 20-30 
Denmark 6-7% 30 

France 4% up to 30 years, declining to 2% 
thereafter 

variable 

Germany 3% Variable 
Hungary 6% 30 

Italy 5% 
Japan 4% 40 

Mexico 12% 30 
Netherlands 4% 30 

New Zealand 10% 25 
Norway 5% 25 

Portugal 3% 20-30 
South Africa 8% 20-40 

Sweden 4% 15-60 
United Kingdom 3.5% for 30 years, declining thereafter variable 

United States 3-7% variable 
 

European 5% for major projects in cohesion 
Commission countries; 3% for other member states* 

 
Source: OECD (2007), “Use of Discount Rates in the Estimation of the Costs of Inaction with Respect to Selected 
Environmental Concerns”, OECD Papers, Vol. 7/, updated for the EU, France, and the UK. 
Note: *. Member States may establish a benchmark for the discount rate which is different from 5% or 3 %, on the 
condition that: i) justification is provided for this reference on the basis of an economic growth forecast and other 
parameters; ii) their consistent application is ensured across similar projects in the same country, region or sector. 
See http://ec.europa.eu/regional_policy/sources/docgener/studies/pdf/cba_guide.pdf for more details. 

http://ec.europa.eu/regional_policy/sources/docgener/studies/pdf/cba_guide.pdf
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