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INTRODUCING THE AIMS OF THE
SEMINAR
As per flyer of the seminar



HOW SHOULD ONE EVALUATE PUBLIC AND
PRIVATE INVESTMENT STRATEGIES?
¢ This question is critical for all countries, for all 

governments and for all businessmen, and concerns a big
spectrum of applications: building new infrastructures in 
roads, sanitation, energy and telecommunications, 
evaluation of environmental, health, education policies, etc.

¢ Experts and evaluators are 
well aware that the tool for
these evaluations is 
Cost Benefit Analysis (CBA). 



CBA VS FINANCIAL APPRAISAL

¢ CBA is a conceptual framework applied to any 
systematic, quantitative appraisal of a public or 
private project to determine whether, or to what 
extent, that project is worthwhile from a 
social perspective. 

¢ CBA differs from a straightforward financial 
appraisal in that it considers all gains (benefits) 
and losses (costs) to social agents. 

¢ One important parameter that drives the final 
conclusion of the CBA evaluation is the choice of 
the discount rate. 



THE DISCOUNT RATE
¢ The DR is based on the principle of time preference: 

generally people prefer to receive goods and services 
now rather than later.

¢ Amongst other investments, people invest at fixed, 
low risk rates, hoping to receive more in the 
future to compensate for the deferral of 
consumption now. These real rates of return give 
some indication of their individual pure time 
preference rate. 

¢ Society as a whole also prefers to receive goods and 
services sooner rather than later, and to defer costs to 
future generations. This is known as ‘social time 
preference’: the rate at which society values the 
present compared to the future.



THE IMPORTANCE OF THE DISCOUNT RATE

¢ The discount rate for government projects has 
critical implications for federal budgets, for 
regional development, for choices for the 
environment and for the size of government.

¢ Too high an SDR can mean under-investment in 
social programs; smaller public sector. 

¢ Too low an SDR can mean over-investment; 
larger public sector.



DISCOUNT RATE, ALLOCATION OF FUNDS
AND ECONOMIC GROWTH

¢ The social discount rate and the market interest rate 
translate our collective values towards the future into 
key economic variables. 

¢ Societies with a low discount rate value the future 
more than societies with a larger discount rate. 

¢ Thus, the discounting strategy in the public and 
private sectors is the key determinant in the 
allocation of capital. 

¢ This allocation is in turn a key determinant of 
competitiveness and economic growth.



FOCUS OF THE SEMINAR

¢ Concept, calculation and application of the Social 
Discount Rate (SDR).

¢ Explains the key role of SDR in defining CBA 
results, when applied for government projects. 

¢ The seminar content insists on making explicit 
the difference between social and financial CBA 
and the difference between social and financial
discount rate. 

¢ The understanding of this difference is crucial for 
efficient allocation of public resources. 



INTRODUCTION TO THE
CONCEPTS OF:
Cost Benefit Analysis (CBA): Financial and Social
Discount Rate (DR): Financial and Social 
Net Present Value (NPV)



GOVERNMENTS ALLOCATE FUNDS
CBA PROVIDES GUIDANCE
¢ Governments are committed to continuing improvement in the 

delivery of public services, they need to choose among investments in:
- State owned enterprises
- Governmental entities and Departments
- Social Policies
- Environmental Policies
- Regulatory Policies

¢ A major part of this is ensuring that public funds are spent on 
activities that provide the greatest benefits to society, and that 
they are spent in the most efficient way. 

¢ To ensure efficient allocation of funds the public sector needs to 
evaluate and compare the costs and benefits of past, present and 
future activities (policies, programs and projects).

¢ Crucial element in CBA evaluation is the choice of the short and 
long-run interest rates to be used. WHY?



¢ Social cost-benefit analysis (also known as 
economic CBA) is the default analytical tool for 
assessing government investments.

¢ Quantifying in monetary terms all the costs and 
benefits to society and, by discounting, 
determining the net benefits (or costs) in terms of 
a present value.

¢ Used to choose between a project proposal and 
the status quo, and between competing 
alternatives.

ANALYTICAL APPROACH TO PROJECT
APPRAISAL: ECONOMIC CBA



Financial Analysis Economic Analysis
Perspective Agency/organisation/firm Economy/society
Objective Analysis of the net financial 

impact of the proposal on the 
agency

Maximising the social returns to 
the economy’s resources

Pricing Market prices Opportunity costs/shadow prices

Transfer payments (taxes & 
subsidies)

Included Excluded

Equity/distributional effects Excluded Can be included, usually treated 
qualitatively 

Externalities Excluded Included
Depreciation Excluded (from discounted cash 

flow analysis, but included in 
financial statements).

Excluded

DIFFERENCES BETWEEN FINANCIAL
AND ECONOMIC ANALYSIS



1. Define the project objectives and scope
2. Identify and choose project alternatives for 

appraisal
3. Demonstrate the demand for the services of the 

project and alternatives
4. Identify relevant benefits and costs
5. Value economic benefits and costs
6. Calculate net present values for project 

alternatives
7. Analyse risks and plan for their management
8. Assess affordability and sustainability
9. Identify the preferred project alternative and make 

recommendations to decision-makers

STEPS IN PROJECT APPRAISAL



STEP 1: DEFINE PROJECT OBJECTIVES AND
SCOPE: EXAMPLES

Description Indicators

Overall objectives -
in terms of  project  impact

Increased socio-economic activity - New activity/New jobs
- Net  Job creation 
- Increased regional GDP 

per capita   

Project Purpose -
in terms of sustainable 
benefits for the target group

Reduced journey time and transport 
costs 

- Accessibility 1

- Time savings (in minutes/hours)
- Cost savings (%)

Increased safety
Increased flows: persons and goods

- Nr. of acidents
Level of traffic flows

Results -
in terms of  project  outputs

Construction of a road- - Implementation:
Physical: km constructedc

Designation



¢ Examples of alternatives to consider include:
� Different technologies and standards;
� Varying the timing, phasing and scale of a capital investment;
� Renting, building or purchasing facilities;
� Refurbishing existing public facilities instead of new build;
� Sharing facilities with other agencies;
� Changing locations or sites; and
� Improved implementation of existing initiatives

¢ Status quo alternative needs to be defined
� What happens in the absence of the project –’counterfactual’
� Rarely ‘do nothing’
� But ‘do minimum’ needs to be scrutinised carefully to ensure realism 

STEP 2: IDENTIFY AND CHOOSE PROJECT ALTERNATIVES



¢ Reliable demand forecasts critical to good project appraisal, 
impacting on:
� Design capacities
� Capital costs
� Benefit estimation

¢ Over-optimistic demand forecasts are a worldwide cause of 
poor public investment decisions – ‘optimism bias’

¢ Factors affecting demand:
� Background economic growth;
� Income changes among potential target users;
� Demographic change 
� New industrial, business or agricultural developments 
� The cost of the services provided, including indirect costs
� Long term technological change and changes in preferences.

STEP 3: DEMONSTRATE DEMAND FOR
SERVICES



¢ Benefits (and costs) must be:
� Relevant – attributable to project and are incurred by parties of interest
� Material – impact significant enough to influence the final choice of 

alternative

¢ Economic benefits are increases in the welfare of society and can be 
tangible or intangible
� Improvements in the efficiency of a service provider
� Impacts on the achievement of government outcomes or intermediate 

outcomes
� Positive externalities – spill-over effects for third parties

¢ Common mistakes in identifying benefits
� Double-counting benefits
� Counting ‘job-creation benefits’
� Ignoring displacement effects
� Counting multiplier effects

STEP 4: IDENTIFY RELEVANT BENEFITS & 
COSTS



¢ Economic costs involve the actual use of national economic 
resources, i.e., not bookkeeping entries or only costs involving 
financial transactions

¢ Economic cost should reflect the value of a resource in its next 
best alternative use, i.e., opportunity cost

¢ Life-cycle costs must be taken into account:
� Initial capital costs
� Physical contingencies
� Opportunity cost of public assets
� Disruption during construction
� Operating and maintenance costs, including variable staff costs
� Negative externalities – spill-over effect on third parties, e.g. noise 

and pollution
¢ Depreciation, capital charges, interest payments and sunk 

costs are not economic costs.

STEP 4: IDENTIFY RELEVANT BENEFITS & 
COSTS



¢ Basic principles for valuing benefits and costs are:
� Proportionality of effort
� Incremental benefits and costs – by reference to the status 

quo alternative
� Use of market prices where possible
� Willingness to pay (WTP) or willingness to accept (WTA) 

measures where market prices not observable or where 
prices are administered or distorted by market power

� Adjustment for taxes, subsidies and transfers
� Use of real prices, i.e., excluding the effects of general 

inflation
� Rule of a half for estimating benefits to generated demand

STEP 5: VALUE ECONOMIC BENEFITS AND
COSTS



APPROACH FOR ESTIMATING INTANGIBLE BENEFITS AND COSTS

N"
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USING WTP TO VALUE BENEFITS & COSTS: 
THE TRANSPORT EXAMPLE

¢ WTP can be used , for example, to value:
� Time savings from improved transport infrastructure and services
� Accident savings from road safety improvements
� Changes in household exposure to noise from transport or industrial 

projects

¢ Where national values have not yet been calculated, there are some 
Europe-wide studies from which values may potentially be derived, 
particularly for the transport sector:
� Developing Harmonised European Approaches for Transport Costing and 

project assessment (HEATCO)
¢ http://www.transport-research.info/web/projects/project_details.cfm?ID=11056

� Update of the Handbook on External Costs of Transport
¢ http://ec.europa.eu/transport/themes/sustainable/studies/doc/2014-handbook-external-costs-

transport.pdf

� International Comparison of Transport Appraisal Practice (Appendix B to 
overview report)

¢ https://www.gov.uk/government/publications/international-comparisons-of-transport-appraisal-
practice



FOR ENVIRONMENTAL WTP (EVRI): 
HTTP://WWW.ENVIRONMENT.NSW.GOV.AU/PUBLI
CATIONS/EVRI.HTM

¢ EVRI is a comprehensive storehouse of over 2,000 
international studies providing values, methodologies, 
techniques and theories on environmental valuation.

¢ This Canadian-run resource facilitates the worldwide 
development and promotion of environmental valuation 
using the benefits transfer approach. 

¢ Free access is available to all citizens of member countries -
Australia, Canada, France, New Zealand, UK and USA.

¢ Key features include:
- a website with state-of-the-art search engines 
- a database dedicated to the environmental valuation of 
various natural assets 
- a reference library on benefits transfer theory.



TOTAL ECONOMIC VALUE
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¢ Valuation of Economic Costs
� Preliminary engineering design usually forms basis 

for capital cost estimates
� Estimates of O&M made on the basis of sound 

engineering advice and experience
� Opportunity cost of publically owned assets, e.g., 

land, is generally their market value
� Social opportunity cost of labour may, because of 

labour market distortions be lower than the market 
rate requiring estimation of a shadow wage.

� Value of negative externalities estimated using 
measures of willingness to accept (see previous 
figure)

STEP 5: VALUE ECONOMIC BENEFITS AND
COSTS



¢ Benefits and costs not occurring at the same time cannot be added directly 
and must be adjusted to reflect society’s preference for consuming goods and 
services sooner rather than later.

¢ The discount rate reflects society’s rate of time preference and is the rate 
used as a basis for converting future values into present value equivalents.

¢ A benefit or cost of value euro 1.0 due in one year’s time has a present value 
of 1/(1+r), where r equals the discount rate: so if the discount rate is 5%, the 
value in one year’s time is €0.952.

¢ A compound discount factor - generalised as 1/(1+r)t, where t is the number of 
years from the base - can be applied to a stream of future annual benefits, 
costs or net benefits at consistent present values

¢ The net present value (NPV) is the sum of the discounted annual net benefits 
(benefits-costs) over the chosen analysis period

¢ NPV is the core criterion for determining the economic viability of a project 
when all material benefits and costs can be valued.

¢ In the absence of other determining factors – e.g., significant intangibles or 
high risk - the decision criterion is choose the alternative with the highest 
NPV (by definition, status quo has NPV = zero)

STEP 6: CALCULATE NPV FOR PROJECT ALTERNATIVES



The mathematical equation for NPV is:

𝑁𝑃𝑉 =	&
(𝐵) − 𝐶))
(1 + 𝑟))

)

)01
Where
B = benefit (or cash inflow)
C = cost (or cash outflow)
B-C = net benefit (or net cash flow)
t = time in years

FORMAL DEFINITION OF NPV



(euro million)

Year

Cash Outflows/Costs (C) Cash Inflows/Benefits (B)

Net Benefits
(B-C)

Discount
Factors (DF)
r = 5%

Discounted Net
Benefits
(B-C)*DF

Capital Maintenance Time Savings Vehicle
Operating Cost
Savings

Accident
Savings

1 € 10.0 - - - - -€ 10.0 0.952 -€ 9.5
2 € 30.0 - - - - -€ 30.0 0.907 -€ 27.2
3 € 20.0 - - - - -€ 20.0 0.864 -€ 17.3
4 - € 0.5 € 4.0 € 2.0 € 0.5 € 6.0 0.823 € 4.9
5 - € 0.5 € 4.2 € 2.1 € 0.5 € 6.3 0.784 € 4.9
6 - € 0.5 € 4.4 € 2.2 € 0.5 € 6.6 0.746 € 5.0
7 - € 0.5 € 4.6 € 2.3 € 0.5 € 7.0 0.711 € 5.0
8 - € 4.0 € 4.9 € 2.4 € 0.6 € 3.8 0.677 € 2.6
9 - € 0.5 € 5.1 € 2.6 € 0.6 € 7.7 0.645 € 5.0
10 - € 0.5 € 5.4 € 2.7 € 0.6 € 8.1 0.614 € 5.0
11 - € 0.5 € 5.6 € 2.8 € 0.6 € 8.5 0.585 € 5.0
12 - € 0.5 € 5.9 € 3.0 € 0.6 € 9.0 0.557 € 5.0
13 - € 4.0 € 6.2 € 3.1 € 0.6 € 5.9 0.530 € 3.1
14 - € 0.5 € 6.2 € 3.1 € 0.6 € 9.4 0.505 € 4.8
15 - € 0.5 € 6.2 € 3.1 € 0.7 € 9.5 0.481 € 4.6
16 - € 0.5 € 6.2 € 3.1 € 0.7 € 9.5 0.458 € 4.3
17 - € 0.5 € 6.2 € 3.1 € 0.7 € 9.5 0.436 € 4.1
18 - € 4.0 € 6.2 € 3.1 € 0.7 € 6.0 0.416 € 2.5
19 - € 0.5 € 6.2 € 3.1 € 0.7 € 9.5 0.396 € 3.8
20 -€ 10.0 € 0.5 € 6.2 € 3.1 € 0.7 € 19.6 0.377 € 7.4

NPV € 22.9
EIRR 9.1%
BCR 1.4

EXAMPLE OF NPV CALCULATION FOR ROAD PROJECT



Benefit-Cost Ratio (BCR)
¢ Another way of expressing the balance between 

the PVB and PVC
𝐵𝐶𝑅

=	
𝑠𝑢𝑚	𝑜𝑓	𝑝𝑟𝑒𝑠𝑒𝑛𝑡	𝑣𝑎𝑙𝑢𝑒𝑠	𝑜𝑓	𝑏𝑒𝑛𝑒𝑓𝑖𝑡𝑠	(𝑐𝑎𝑠ℎ	𝑖𝑛𝑓𝑙𝑜𝑤𝑠)
𝑠𝑢𝑚	𝑜𝑓	𝑝𝑟𝑒𝑠𝑒𝑛𝑡	𝑣𝑎𝑙𝑢𝑒𝑠	𝑜𝑓	𝑐𝑜𝑠𝑡𝑠	(𝑐𝑎𝑠ℎ	𝑜𝑢𝑡𝑓𝑙𝑜𝑤𝑠)

¢ Decision criteria is BCR > 1
¢ Can be useful in ranking different projects in the 

same sector when there is a budget constraint

COMPLEMENTARY MEASURES OF ECONOMIC
VIABILITY



COMPLEMENTARY MEASURES OF
ECONOMIC VIABILITY

Economic Internal Rate of Return (EIRR)
Discount rate that would give an NPV of zero given the cash flow 
forecasts for the project

Decision criteria is EIRR>discount rate
EIRR has some potential calculation anomalies and is not scale sensitive



¢ Cost-effectiveness analysis (CEA) does not involve placing money values on 
benefits of a project.

¢ Benefits are expressed in physical units rather than in monetary terms.
¢ Compares the (life-cycle) cost of alternative ways of producing the same or 

very similar outputs or outcomes.
¢ Cost streams discounted  and summed to arrive at a net present cost for the 

project - Results expressed either as a euros per unit output/outcome or as 
outputs/outcomes per euro. 

¢ Unlike CBA, CEA produces a relative measure not an absolute measure of 
project performance.

¢ CEA often used to find the alternative that meets a predefined objective at 
minimum cost.

¢ Also useful tool as part of an initial options analysis prior to a cost-benefit 
analysis to identify a short-list of project alternatives to take forward for 
more in-depth cost-benefit analysis

¢ Other things being equal, the decision rule is choose alternative with lowest 
NPC or lowest unit NPC

COST-EFFECTIVENESS ANALYSIS



(euro 
million)

Year

Alternative A Alternative B
Capital 

Cost
Operating 

& 
Maintena
nce Costs

Total Cost Discount 
Factor

Present 
Value of 

Costs

Capital 
Cost

Operating 
& 

Maintena
nce Costs

Total Cost Discount 
Factor

Present 
Value of 

Costs

1 € 5.0 € 5.0 0.952 € 4.8 € 7.5 € 7.5 0.952 € 7.1

2 € 0.5 € 0.5 0.907 € 0.5 € 0.2 € 0.2 0.907 € 0.2

3 € 0.5 € 0.5 0.864 € 0.4 € 0.2 € 0.2 0.864 € 0.2

4 € 0.5 € 0.5 0.823 € 0.4 € 0.2 € 0.2 0.823 € 0.2

5 € 0.5 € 0.5 0.784 € 0.4 € 0.2 € 0.2 0.784 € 0.2

6 € 0.5 € 0.5 0.746 € 0.4 € 0.2 € 0.2 0.746 € 0.1

7 € 0.5 € 0.5 0.711 € 0.4 € 0.2 € 0.2 0.711 € 0.1

8 € 0.5 € 0.5 0.677 € 0.3 € 0.2 € 0.2 0.677 € 0.1

9 € 0.5 € 0.5 0.645 € 0.3 € 0.2 € 0.2 0.645 € 0.1

10 € 0.5 € 0.5 0.614 € 0.3 € 0.2 € 0.2 0.614 € 0.1

NPC € 8.1 NPC € 8.5

EXAMPLE OF NPC CALCULATION



¢ Projects face risks of varying likelihood and impact
¢ Ultimately if a risk materialises it may prevent a project from:

� Keeping within budget
� Being delivered on time
� Meeting design specifications
� Achieving the intended purpose

¢ Identification of the most significant risks and their possible impacts 
on project performance should begin at Pre-Selection

¢ Methods for assessing the impact of risk on project performance 
include:
� Sensitivity analysis
� Switching values (a variant of sensitivity analysis)
� Scenario analysis
� Estimation of expected NPV (ENPV) or expected NPC  (ENPC) - different 

from the best or most likely estimate - based on probabilistic analysis

STEP 7: ANALYSE RISKS AND PLAN FOR THEIR
MANAGEMENT



¢ There are different categories of risk to consider, including:
� Construction risk – asset not delivered on time, to budget or to spec.
� Demand risk – demand for services falls short
� Design risk – design fails to meet demand or quality requirements
� Economic risk – shifts in macroeconomic variables
� Procurement risk – poor performance or disputes
� Technological risk – non-optimal technological choices

¢ Optimism bias – over-estimation of benefits and under-estimation of 
costs - is a special type of systematic risk arising from incentives 
facing planners and their natural tendency to ignore downside risk

¢ How to handle optimism bias?
� Methodological approach
� Institutional approach
� Combinations of the two 

CATEGORISATION OF RISKS



¢ Risk management involves formulating management 
responses to the main risks

¢ First responses to high likelihood/high impact risks are to:
� Initiate further investigations to get a better idea of the 

likelihood and impact of a risk
� Alter the project design to mitigate risk
� Build in adequate contingencies to cost estimates and budgets
� Transfer risk to parties better able to control it, e.g., through 

choice of procurement method
¢ Risk management plan required for residual risk

� Sets out most important risks and their likelihood
� Assigns responsibility for managing risks
� Describes how risks will be systematically monitored
� Sets out planned responses if risks materialise

STEP 7: ANALYSE RISKS AND PLAN FOR THEIR
MANAGEMENT



Financial analysis for revenue generating projects –
limited meaning for free public services - to determine:

¢ Financial viability and sustainability of the project
� Estimation of financial internal rate of return using 

discounted cash flow technique (same as EIRR, but using 
financial values) 

� Sustainability analysis to determine if project revenues 
cover costs and it will not run out of cash – lower threshold

¢ Financial sustainability of a commercial operating 
entity to verify (at a minimum) solvency and 
adequate liquidity:
� Income and expenditure account
� Balance sheet
� Cash-flow statement

STEP 8: ASSESS AFFORDABILITY AND
SUSTAINABILITY



¢ Budgetary analysis of all projects to determine:
� Net impact on the national budget during 

implementation and operation
� Affordability from a fiscal perspective

¢ Simple budgetary analysis involves setting total 
budgetary costs against agreed budgetary 
allocations and other known funding sources and 
identifying any funding gap

¢ More complex analysis – probably only for major 
projects - can involve discounted net cash flow 
analysis from the budgetary perspective, 
including estimates of tax revenue impacts.

STEP 8: ASSESS AFFORDABILITY AND
SUSTAINABILITY



Assessment of managerial sustainability, including:
¢ Examination of capabilities of the implementing 

organisation, especially human resources and any 
capacity building requirements.

¢ Outline plan and timetable for implementation, 
indicating key milestones for planning, approval, 
construction and delivery.

¢ Project management arrangements, internal and 
external, and allocation of accountabilities.

¢ Assessment of outline organisational arrangements 
and allocation of responsibilities for operation of 
completed project.

STEP 8: ASSESS AFFORDABILITY AND
SUSTAINABILITY



Assessment of environmental and social sustainability
¢ Environmental impact assessment (EIA) to identify positive and negative 

effects from the project
� Where these can be valued, the EIA will feed into Steps 4 and 5
� Where the importance of environmental costs and benefits can only be 

assessed qualitatively, EIA findings will be taken into account in the 
comprehensive assessment (Step 9)

� Minimum requirements of the law must be satisfied, but it may be 
necessary to go further where environmental impacts are likely to be 
material to the appraisal decision

¢ Social impact assessment (SIA) to look at the distribution of benefits and 
costs across society rather than their total size – Steps 4 and 5 involve 
identification and valuation of social (=economic) costs and benefits

¢ Dimensions to consider include:
� Resettlement and community dislocation
� Uneven impacts on income distribution
� Geographic distribution of costs and benefits, especially implications 

for lagging areas 
� Effects on gender equality and minorities
� Impacts on poverty and unemployment

STEP 8: ASSESS AFFORDABILITY AND
SUSTAINABILITY



¢ Comprehensive assessment involves bringing together 
quantitative economic analysis, qualitative assessment of 
non-monetised intangibles, risk analysis and sustainability 
assessment to reach a conclusion on the preferred project 
alternative

¢ Three different approaches foreseen depending on whether:
� It has been possible to estimate NPV
� It has not been possible to estimate NPV and outputs or benefits 

are the same or similar between alternatives 
� It has not been possible to estimate NPV and benefits differ 

significantly between alternatives

STEP 9: IDENTIFY THE PREFERRED PROJECT
ALTERNATIVE



¢ Where it has been possible to estimate NPV:
� Take a position on the economic viability of the project relative to alternatives, 

based on ENPV if possible, or NPV supported by sensitivity analysis. 
� Adjust this position depending on judgement concerning:

¢ The relative significance of affordability and sustainability factors

¢ The relative importance of benefits and costs for which it has not been feasible to estimate 
values

¢ Where it has not been possible to estimate NPV and outputs or benefits are 
the same or similar between alternatives.
� Using CEA, choose the alternative with the lowest NPC or NPC per unit 

output/outcome, taking account of risk and sustainability factors 

¢ Where it has not been possible to estimate NPV and benefits differ 
significantly between alternatives.
� Using CEA, rank the alternatives on the basis of NPC or NPC per unit 

output/outcome, taking account of risk
� Assess relative importance of non-monetised benefits and costs and sustainability 

factors and rank alternatives accordingly – multi-criteria analysis may be used for 
this

� Compare and trade-off cost-based rankings and benefit-based rankings to reach a 
conclusion on the preferred option

STEP 9: IDENTIFY THE PREFERRED PROJECT
ALTERNATIVE



ALTERNATIVES TO CBA
¢ Depending on the nature of project benefits and 

costs, CBA may have to be supplemented or 
replaced by other tools.

¢ When there are additional significant benefits or 
costs that cannot be valued, qualitative means of 
assessment are used alongside CBA.

¢ If it is not feasible to value project benefits at all, 
then cost-effectiveness analysis, possibly 
supplemented by a multi-criteria analysis scoring 
system, is used.



1. Identify (generally non-monetised) project effects that 
are judged important enough to be decision criteria.

2. Score project alternatives against these criteria - using 
quantitative measures of effects upon which to base 
scores wherever possible.

3. Determine weights reflecting the relative importance of 
the criteria

4. Combine the weights and scores for each alternative to 
derive an overall value - multiplying the value score on 
each criteria by the weight of that criterion, and then 
adding all the weighted scores together.

5. Compare the weighted, aggregate scores of each 
alternative so derived to determine the preferred 
alternative

6. Performing a sensitivity analysis to test the sensitivity 
of the results to changes in the scores and weights.

STEPS IN A MULTI-CRITERIA ANALYSIS



Criteria Score Weight Impact
Project A
Impact on poverty 2 0.6 1.2

Impact on business investment 1 0.2 0.2

Impact on environmental quality 4 0.2 0.8
Weighted total impact 2.2
Project B
Impact on poverty 4 0.6 2.4

Impact on business investment 1 0.2 0.2

Impact on environmental quality 2 0.2 0.4
Weighted total impact 3.0

EXAMPLE OF MULTI-CRITERIA
ANALYSIS



MANY FALLACIES ARE COMMONLY INVOKED
IN SUCH COMPUTATIONS.
i. “Costs are dollar costs.” Social cost differs from cash-flow 
accounting, importance of opportunity costs, use of resources for 
other purposes. Pure transfers not a social cost!
ii. “This will create jobs!” Labor is a cost, not a benefit.
iii. “This new road will bring in business for local stores!” But if 
total demand is constant, it will draw business away from other 
stores (“crowd out other business).
iv. “This new road will increase land values!” But if total demand 
is the same, it will reduce land values elsewhere.
v. “It will increase housing values AND shorten commutes!” But 
this is double-counting in addition to ignoring negative side 
effects on housing prices elsewhere.



DEFINING THE CONCEPT OF DR
Financial DR
Social DR



DISCOUNTING

¢ Discounting is a technique used to compare costs 
and benefits that occur in different time periods.

¢ It is a separate concept from inflation.

¢ It is based on the principle of time preference:
generally people prefer to receive goods and 
services now rather than later.



INDIVIDUAL & SOCIAL
TIME PREFERENCE RATE (1)
¢ For individuals, time preference can be measured 

by the real interest rate on money lent or 
borrowed. 

¢ Amongst other investments, people invest at 
fixed, low risk rates, hoping to receive more in 
the future (net of tax) to compensate for the 
deferral of consumption now.

¢ These real rates of return give some indication of 
their individual pure time preference rate. 



INDIVIDUAL & SOCIAL
TIME PREFERENCE RATE (2)
¢ Society as a whole, also prefers to receive goods 

and services sooner rather than later, and to 
defer costs to future generations. 

¢ This is known as ‘social time preference’.

¢ Social time preference rate (STPR): the rate 
at which society values the present compared to 
the future.



NPV: NET PRESENT VALUE

¢ The discount rate is used to convert all costs and 
benefits to ‘present values’ so that they can be 
compared. 

¢ Calculating the present value of the differences 
between the streams of costs and benefits 
provides the net present value (NPV) of an 
option. 

¢ The NPV is the primary criterion for deciding 
whether government action can be justified.



MATHEMATICAL EXPRESSIONS USED TO
CALCULATE DISCOUNTED PRESENT VALUES

¢ Year 0 is the present.
¢ The present value (PV) at the middle of year 0, of 

a payment of 1 euro made at the middle of year t:

¢ Dt = 1/ (1 + r)t
¢ r : discount rate
¢ Dt : discount factor

¢ E.g. payment of 150 euro at the middle of year 5 
with 3.5% has a PV:

150 x 1/(1.035)5 = 150 x 0.8420 = 126.30 euro



MATHEMATICAL EXPRESSIONS USED TO
CALCULATE DISCOUNTED PRESENT VALUES

¢ Table 1 shows how the present value of 1,000 
euro declines in future years with a discount rate 
of 3.5 per cent.

Time
(mid year)

0 1 2 3 4 5 6 7 8 9 10

PV of 
payment
(mid year)
euro

1000 966 934 902 871 842 814 786 759 734 709



DEFINITION OF THE SDR (1)
¢ ‘The SDR is used in the economic analysis of 

investment projects to discount economic costs and 
benefits, and reflects the opportunity cost of capital 
from an inter-temporal perspective for society as a 
whole. 

¢ It reflects the social view of how future benefits and 
costs are to be valued against present ones. 

¢ Every discount rate entails a judgment concerning 
the future and it affects the weight attributed to 
future benefits or costs. 

¢ SDR is expressed in real/constant price terms and not 
nominal/current prices terms.



DEFINITION OF THE SDR (2)
¢ A zero SDR derives from the assumption that equal 

weights are given to the utilities occurring at any 
moment, i.e. that today’s and future consumptions are 
indifferent to the utility point of view. 

¢ A positive SDR, indicates a preference for current 
over future consumption.

¢ A negative SDR indicates a preference for future over 
current consumption.

¢ At this point, no SDR has been set locally for 
Moldova. 



THE DIFFERENCE BETWEEN: 

- FINANCIAL & ECONOMIC ANALYSIS
- FINANCIAL DISCOUNT RATE (FDR) & SDR



SOCIAL COSTS BENEFIT ANALYSIS

¢ SCBA determines whether the direct social benefits of 
a proposed project or plan outweigh its social costs 
over the analysis period. 

¢ Such a comparison can be displayed as either the 
quotient of benefits divided by costs (the benefit/cost 
ratio), the difference between benefits and costs (net 
benefits), or both. 

¢ A project is economically justified if the present value 
of its benefits exceeds the present value of its costs 
over the life of the project. 



FINANCIAL ANALYSIS
¢ The objective of financial analysis is to determine financial 

feasibility (that is, whether someone is willing to pay for a project 
and has the capability to raise the necessary funds). 

¢ A financial analysis answers questions such as
� Who benefits from a project? 
� Who will repay the project costs, and are they able to meet 

repayment obligations? 
� Will the beneficiaries be financially better off compared to 

what they will be obligated to pay?

¢ The test of financial feasibility is passed if:
¢Beneficiaries are able to pay reimbursable costs for project 

outputs over the project’s repayment period
¢Sufficient capital is authorized and available to finance 

construction to completion
¢Estimated revenues are sufficient to cover allocated costs over 

the repayment period.



ECONOMIC VS FINANCIAL PROJECT
ANALYSIS (1)
¢ Financial and economic analyses have similar 

features. Both estimate the net-benefits of a 
project investment based on the difference 
between the with-project and the without-project 
situations. 

¢ The basic difference between them is that the 
financial analysis compares benefits and 
costs to the enterprise, while the economic 
analysis compares the benefits and costs to 
the whole economy.



ECONOMIC VS FINANCIAL PROJECT
ANALYSIS (2)
¢ Economic analysis is concerned with the true value a project 

holds for the society as a whole. It subsumes all members of 
society, and measures the project’s positive and negative 
impacts.

¢ In addition, economic analysis would also cover costs 
and benefits of goods and services that are not sold in 
the market and therefore have no market price. 

¢ Financial analysis uses market prices to check the balance of 
investment and the sustainability of a project, economic 
analysis uses economic prices that are converted from the 
market price by excluding tax, profit, subsidy, etc.

¢ Financial and economic analyses also differ in their treatment 
of external effects (benefits and costs), such as favourable
effects on health. Economic analysis attempts to value such 
externalities in order to reflect the true cost and value to the 
society. The inclusion of externalities raises difficult questions 
of their identification and measurement in terms of money. 



DEFINITION OF THE FINANCIAL DISCOUNT
RATE (FDR)
¢ When investors, either private or public, commit 

capital to a project, they have an implicit cost 
deriving from sacrificing a return to another project: 
i.e. the resources employed have an opportunity cost. 

o Thus, to induce the investment, the expected return 
should be at least as high as the opportunity cost of 
funding. 

¢ This is why inflows and outflows of a project are 
discounted by means of a financial discount rate 
(FDR). 

¢ The FDR is the opportunity cost of capital and is 
valued as the loss of income from an alternative 
investment with a similar risk profile. 



THE FDR INTO ACCOUNT:

The time value of money, for example the idea that 
money available now is worth more than the same 
amount of money in the future because it could be 
earning interest (in a non-risk deposit), and the 
risk of the anticipated future cash flow being less 
than expected.



DIFFERENCE BETWEEN FDR AND SDR
¢ In a perfectly competitive economy and under 

equilibrium, the SDR coincides with the FDR, which 
would correspond to the financial market interest 
rate.

¢ However, this does not apply in the practice, since 
capital markets are in fact distorted:

- - Taxes
- - Externalities and Missing Markets
- - Public Goods and Missing Markets
- - Imperfect (non-Competitive Markets)
- - Missing and Assymetric Information
- - Uncertainty about the future, etc.



How important is the choice of a Social Discount 
Rate (SDR)? 

The discount rate for government projects has 
critical implications for federal budgets, for 
regional development, for choices for the 
environment and for the size of government.

Too high an SDR can mean under-investment in 
social programs; smaller public sector.
Too low an SDR can mean over-investment; larger 
public sector.

Thus, the choice of discount rates can have 
ramifications that transcend the mathematics.



SHORT INTRODUCTION TO
DIFFERENT APPROACHES TO
DEFINING THE SDR



GOVERNMENT PROJECTS APPRAISAL: TWO
ALTERNATIVE APPROACHES TO DEFINE THE DR

Discount 
Rate

Social Rate 
of Time 

Preference

Rate of Return Required 
by Consumers in order to 

Exchange Current 
Consumption for Future 

Consumption

Social 
Opportunity 

Cost

Government DR should not 
differ from DR applied by 

Private Investors. 
Risk should be taken into 

Account



SOCIAL RATE OF TIME PREFERENCE (SRTP): 
THE RAMSEY FORMULA

The rate at which society 
discounts future benefits in 
year  t.

The growth rate of per 
capita consumption 
between the present and 
time t. 

The rate at which society 
discounts the utility of future 
generations. 
A value of zero means we judge 
the utility of future generations to 
count as much as our utility.

The absolute value of the 
elasticity of marginal utility 
of consumption. 
How valuable is an extra 
dollar to you as you grow 
wealthier? Wealth effect.



SOCIAL OPPORTUNITY COST

Ø The discount rate is equal to the rate of return 
required (RRR) by the  private investor:

Discount Rate = Required Rate of Return

How is RRR Determined?
Riskless Rate 

of return

Risk 
Premium

Required 
Rate of 
Return



IF ALL MARKETS CLEAR: ONLY ONE DR
¢ Theory maintains that, if there was a single 

capital market that was perfectly competitive, 
there will be one interest rate that prevails.

¢ This one interest rate would equate marginal 
time preference of savers with the marginal 
productivity of capital.

¢ But in a multifaceted economy with many 
investment instruments with varying 
degrees of risk, no single discount rate exists 
that will measure all possible time 
preferences and returns to capital. 



SAVINGS & INVESTMENT

Savings Curve:
¢ S: value people put on savings when considering whether 

or not to consume now or in the future. 
¢ Supply of Capital: the amount saved out of current 

production is available for investment
¢ People save more if the rate of return is higher
¢ Determines SRTP.

Investment Curve:
¢ Relationship between how much investors receive for 

different levels of investment in production.
¢ As the rate of return falls, firms employ more capital.
¢ Demand for Capital: captured by Investment line.
¢ Determines SOC.



EQUILIBRIUM &
THE IMPACT OF MARKET IMPERFECTION

Savings

Investment

Rate of 
Return %

r (SOC)

r0

R (SRTP)

0                   I1S1                             I0S0                      Investment,
Savings (euro)



A SNAPSHOT: MEASURING SRTP
¢ SRTP ≈ nominal rate on Government bonds – inflationαry expectations
¢ ….but rate of return on government bonds includes country default 

risk.

¢ SRTP averages about 0-11%
¢ Measure the rate at which society refrains from current consumption 

(i.e., saves).
¢ SRTP takes into account growth variability (economic growth risk).
¢ SRTP assumes away market risk via the assumption of risk 

diversification through many projects. Is this reasonable for Moldova?
¢ Will the government of Moldova embark on many projects?

¢ SRTP is a lower bound for SDR; i.e., suggests a relatively low 
discount rate.

¢ SRTP is a liberal standard; it will permit more projects to pass.



A SNAPSHOT: MEASURING SOC
¢ Economists have several ideas on how SOC should be 

approximated:

¢ Approximates SOC as the variable before tax real rate 
of return for business investments.

¢ Some experts (e.g., Modigliani and Miller, Nobel 
laureates) used the cost of funds (i.e., commercial 
borrowing rates, for debt & equity).

¢ SOC is an upper bound for SDR; i.e., suggests a 
relatively high discount rate (riskier private 
investment, before taxes)

¢ ·SOC is a conservative standard; it will permit fewer 
projects to pass.



SUMMARY: SOC IS > SRTP
¢ SOC and SRTP represent sideboards for 

establishing the SDR; in effect they establish 
upper and lower bounds.

¢ Some argue that the SDR should = SRTP (maybe 
even = 0), while others say SDR should = SOC.

¢ But most say SDR is somewhere in between SOC 
and SRTP.



A HIGH OR LOW SDR?
¢ Arguments for Low SDR/Against High SDR:
1. lower discount rates favor investment in future generations
2. high discount rates violates our ethical intuition 
intergenerational justice
3. government has an infinite life, whereas individuals do not 
and hence are more impatient (i.e., government should have 
lower time preference)

¢ Arguments for Higher SDR/against low SDR:
1. future generations inherit capital and knowledge from the 
present generations
2. future generations are always better-off economically & 
technologically than past generations
3. high discount rates avoid present generations make 
unreasonable sacrifices
4. high discount rates cause the present generation to invest in 
high yield projects which will best benefit the future



LIMITATIONS OF THE SRTP APPROACH
¢ All of the variables in the Ramsey formula:

- Entail value judgment
- Are highly uncertain in the long-run

As a result the different estimates of the key variables of the Ramsey Formula in 
the literature have resulted in estimated SDR that range from 0% to 8%.

¢ SRTP does not take into account systematic market risk because it assumes 
that each government and each international donor will have a big number of 
projects in their investment portfolios, which will allow complete diversification 
of all systematic risk.

¢ If the assumption of systematic market risk diversification is not relevant 
(because the number of protofolio-specific investments is small) then ignoring 
systematic market risk in the calculation of the SDR, will result in a low SDR 
and a high number of approved projects (a high number of projects with 
positive NPV). 

¢ This will increase:
- the number of risky investments in the economy
- the investment risk faced by the government
- The investment risk faced by international donors  



SOC APPROACH MOST APPROPRIATE IF:
¢ SOC of discount reflects the cost of financial market terms 

and government adopts the approach of taking into account 
what similar projects (with the same risk) would provide in 
returns if undertaken in the private sector.

¢ Government thinking about investments that could be 
undertaken by the private sector. 

¢ Government trying to decide the best way to produce its 
output. In these cases the decision is about whether the 
investment represents value for money, so SOC is the 
appropriate DR.

¢ Government is undertaking cost recovery of an existing 
activity or one that could be undertaken in the private 
sector.



LIMITATIONS OF THE SOC APPROACH (1)
¢ According to this approach, the returns from the public 

investment should be at least as big as the one which could be 
obtained from a private investment. 

¢ Boardman et al (2006) argue that probably the best proxy for 
the marginal rate of return on private investment is the real 
before-tax rate of return on corporate bonds. 

¢ As mentioned by many economists (Boardman et al 2006, 
Barrett et al 1999, Arrow and Lind 1997), this approach tends 
to be biased toward high estimates of the SDR because of:

- Externalities
- Monopoly
- Incomplete information
- Other market failures
Distorted private investment returns and may generate private 
investment returns higher than the social ones. 



LIMITATIONS OF THE SOC APPROACH (2)
¢ The observed private return on investments usually 

includes a risk premium. This is however not to be 
included in the SDR because the society as a whole, or 
the government, has a much larger portfolio than any 
private investor has and consequently is able to 
exploit risk pooling.  

BUT WHAT IF RISK POOLING IS NOT POSSIBLE?

¢ The empirical estimation is affected by market 
volatility and the role of persisting asset bubbles. 
Average of long time series stock exchange returns 
may correct this bias, but overall the results will be 
higher than the returns to consumers under the social 
time preference approach. 



LIMITATIONS OF THE SOC APPROACH (3)
¢ Dasgupta, Marglin and Sen (1972): the marginal opportunity 

cost of capital could be used to estimate the SDR only when 
the total amount of capital available for investment in the 
economy is fixed. 

¢ Such a context would justify the assumption that one euro of 
public investment displaces one euro of private investment. 

¢ When the amount of capital is not fixed and agents satisfy, at 
least partially, the capital needed for financing public projects 
by postponing their current consumption, then the return 
required by consumers is less than the marginal rate of return 
on private investment. 

¢ This would lead to a social discount rate that is lower than the 
marginal opportunity cost of capital for the economy. When 
consumption is postponed, a better estimate for the SDR is 
provided by the social rate of time preference approach. 



WEIGHTED AVERAGE METHOD (WAM)
¢ WAM is a method for establishing the SDR by using weighted averages of 

SRTP and SOC.

Logic behind WAM methods:
¢ All government expenditures must be funded from (hence come from) either: 

� 1. business investment, or 
� 2. private consumption.

¢ Simple macro economic model: Y = C + I + G
Y = national personal income
C= private consumption
I=business investment
G=government spending.

¢ If Y is fixed, then any increase in G, must come either from: 1) taxes, or 2) 
government borrowing which will, in turn, reduce either/or planned personal 
consumption (C) or private investment (I). 

¢ Key point: G must come from C or I.



WEIGHTED AVERAGE METHOD (WAM)
¢ SRTP is a measure of C, private savings/consumption. 
¢ SOC is a measure of private investment.
¢ SDR must reflect proportionally the source of where G funds are derived, i.e., 

either investment (SOC) or consumption (SRTP).

¢ Calculating WAM: SDR = WAM = (a)SOC + (1-a)SRTP
a = proportion of government project cost funded from current private investment
1-a = proportion of project cost funded from current consumption.

Example: WAM = (a)SOC + (1-a)SRTP 
WAM = (.75)16% + (1- .75) 4% = 13 %
If a > 0, WAM will lie between SOC and SRTP [ SOC > WAM > SRTP].

¢ But what is a? It is difficult knowing this value; i.e., what proportion of 
government funds come from private investment versus current consumption. 

¢ Empirical evidence suggests that most government expenditures are financed 
by what would have been private investment, not consumption. 

¢ Some suggest that a = .75 of higher.



THE COMBINED APPROACH:
SDR = SRTP + MARKET RISK PREMIUM.
¢ It is difficult to arrive at a universal answer as to the 

estimation of the SDR.

¢ In principle, the real risk-adjusted SDR should reflect:
- The risk-free rate of return associated with the project
- If market risk pooling is not possible, the SDR should also reflect the 

systematic risk associated with the project, which can be measured in 
the form of a risk premium.

o What are the available methods for estimating the:
- risk-free rate of return? 

- SRTP, CAPM, Yield on Govt. Bond
- risk premium? 

- CAMP, Arbitrage Models, Other approximations

o What should happen to the risk-free rate and the risk-premium 
in the Long-Run?



ESTIMATING THE SDR USING THE
SRTP APPROACH: THE UK 
EXAMPLE



SOCIAL RATE OF TIME PREFERENCE (SRTP): 
THE RAMSEY FORMULA

The rate at which society 
discounts future benefits in 
year  t.

The growth rate of per 
capita consumption 
between the present and 
time t. 

The rate at which society 
discounts the utility of future 
generations. 
A value of zero means we judge 
the utility of future generations to 
count as much as our utility.

The absolute value of the 
elasticity of marginal utility 
of consumption. 
How valuable is an extra 
dollar to you as you grow 
wealthier? Wealth effect.



ESTIMATES OF COMPONENTS OF
RAMSEY FORMULA: V = L + δ
❑ Catastrophe risk (L): Likelihood that there will be some event so 
devastating that all returns from policies, programs or projects are 
eliminated, or at least radically and unpredictably altered. 
E.g. technological advancements that lead to premature obsolescence or 
natural disasters major wars etc.

q δ : reflects individuals’ preference for consumption now, rather than later 
with an unchanging level of consumption per capita over time.
� Scott (1977, 1989) : 0.5
� Other literature: 0.0 - 0.5.
� However: if zero this implies pure time preference does not exist, 

which is not regarded as plausible.

Estimates of L (hard to quantify)

Newbery 1992 1%

Kula 1987 1.2%

Pearce & Ulph 1995 1.2%

OXERA 2002 1%



ESTIMATES OF v
¢ The evidence suggests that δ and L indicate a 

value for v of around 1.5% a year for the near 
future (UK and US evidence).

¢ Scott (1977) derives a central estimate value of 
1.5% from past long-term returns received by 
savers in the UK. 

¢ Scott (1989) updated this estimate to 1.3%.
¢ OXERA (2002): 1.0% and 1.6%.



ESTIMATES OF H
¢ Available evidence suggests the elasticity of the 

marginal utility of consumption (η) is around 1.

¢ This implies that a marginal increment in 
consumption to a generation that has twice the 
consumption of the current generation will 
reduce the utility by half.

Estimates of η
Pearce & Ulph 1995 0.7-1.5
Cowell & Gardiner 1999 ≈ 1
OXERA 2002 0.8-1.1



ESTIMATES OF g
¢ Maddison (2001) shows growth per capita in UK 

to be 2.1% per cent over the period 1950 to 1998.

¢ Treasury paper Trend Growth: Recent 
Developments and Prospects¨2.1 % for output 
growth 

¢ Annual rate of g : 2% per year.



THE CALCULATED STPR FOR THE UK
¢ g = 2 %
¢ ν = 1.5 % 
¢ η = 1.0
¢ STPR (real discount rate):

1.5 + (1.0) * (2) = 3.5%



ESTIMATING STRP
Source δ η g DR
Stern 2007 0.1 1 1.3 1.4
Quiggin 2006 0 1 1.5 1.5
Cline 1993 0 1.5 1 1.5
Garnaut 2008 0 1-2 1.3 1.3-2.6
HM Treasury 2003 1.5 1 2 3.5
Nordhaus 2007 1.5 2 2 5.5
Weitzman 2007 2 2 2 6
Arrow 2007= 0 2-3 If 1-2 2-6



METHODS FOR ESTIMATING
SOC: REQUIRED RATE OF
RETURN



METHODS FOR ESTIMATING
SOC: REQUIRED RATE OF RETURN

Ø Under two alternative assumptions concerning 
the government’s method of project financing:

§ Equity Financing
§ Equity and Debt Financing (more realistic)



HOW IS REQUIRED RATE OF RETURN
DETERMINED UNDER SOLE EQUITY FINANCING?

q We cannot use the riskless rate as RRR because by doing so 
we do not take into account the risk of the project.

q The fact that the investor contemplates the idea of making an 
investment implies that the investor seeks a return higher 
than that of the riskless rate. 

q The price that she has to pay for buying “the hope of excess 
returns” is called “risk”

q The additional required rate of return (in excess of riskless 
rate) is called risk premium.

Riskless 
Rate of 
return

Risk 
Premium

Required 
Rate of 
Return



REQUIRED RATE OF RETURN
Ø Since the riskless rate is known at any point in 

time, the question of how to determine the 
required rate of return for equity reduces to how 
to determine the risk premium.

Ø Main Theory about the determination of 
RRR:
§ Capital Asset Pricing Model (CAPM)



RISK PREMIUM AND CAPM
Ø Main Question: What is the risk premium that a 

rational investor should require in order to be 
compensated for the risk of the project?

Ø What part of the total risk of the project is 
eligible to be compensated?

Ø CAPM (Sharpe 1964, Treynor 1961, Litner 1965, 
Mossin 1966) aims at answering this question.



RISK PREMIUM AND CAPM
Ø CAPM assumptions: All Investors

� Aim to maximize economic utilities (asset quantities are 
given and fixed).

� Are rational and risk-averse.
� Are broadly diversified across a range of investments.
� Are price takers, i.e., they cannot influence prices.
� Can lend and borrow unlimited amounts under the risk 

free rate of interest.
� Trade without transaction or taxation costs.
� Deal with securities that are all highly divisible into small 

parcels (all assets are perfectly divisible and liquid).
� Have homogeneous expectations.
� Assume all information is available at the same time to all 

investors.



RISK PREMIUM AND CAPM
Ø Based on these assumptions, CAPM’s 

main conclusion is:

Only the Systematic Risk of the Investment 
Must be Compensated

Risk Premium = Systematic Risk



RISK PREMIUM AND CAPM
Ø CAPM’s result poses the following question:

§ What is Systematic Risk
§ How is it calculated?

Total Risk = Systematic Risk + Non-Systematic Risk

The Risk Stemming from the 
Exposure to the Market. 

It is not diversifiable

The Idiosyncratic Risk of 
the Investment. 
It is diversifiable



RISK PREMIUM AND CAPM
CAPM Equation:

Expected Return 
of Asset i

Risk free 
rate Sensitivity of the 

expected excess asset 
returns to the expected 
excess market returns

Market Risk 
Premium

Risk Premium of Asset I   = 



RISK PREMIUM AND CAPM
Ø In the context of CAPM, in order to calculate the 

risk premium of asset (project) i we need:

§ The beta of the asset (project) 
§ The expected return of the Market 
§ The Risk-free rate



PROJECT BETA

Ø Subjetive Judgment is applied in estimating a 
project’s beta regarding 
§ the estimation period
§ the periodicity of the return interval (quarterly, 

annual)
§ the appropriate market index
§ the choice of the risk-free rate
§ various adjustments.

Ø If a company is not publicly traded or if we are 
estimating a potential project’s beta, then we can 
use the beta of a publicly traded firm 
(COMPRABLE) that is engaged in a business 
similar to the project under consideration.



RISK PREMIUM AND CAPM
Ø Calculation of Beta of Comparable Company

§ Collect time series data for returns of the comparable 
company j

§ Collect time series data of risk-free rate (e.g. 
government bond yields)

§ Collect time series data for market returns 

Ø Run the Regression:

Under CAPM, αj = 0



TIME TO RELAX THE ASSUMPTION THAT
EQUITY IS THE ONLY SOURCE OF FINANCING

Debt is Entering the Picture



RRR UNDER THE MORE REALISTIC
ASSUMPTION OF DEBT AND EQUITY
FINANCING

¢ The aforementioned intuition is correct. RRR is 
equal to WACC

¢ The weighted average cost of capital 
(WACC) is the cost of raising additional capital, 
with the weights representing the proportion of 
each source of financing that is used.

¢ RRR = WACC



WACC
WACC = wdrd (1 -t) + were,

wd proportion of debt that the company uses 
when it raises new funds

we proportion of equity that the company uses 
when it raises new funds

rd before-tax marginal cost of debt = rf (if t=0)
rf risk free rate
re marginal cost of equity = risk premium

t company’s marginal tax rate



THE COMBINED APPROACH
The example of Norway



THE COMBINED APPROACH IN NORWAY
¢ Risk-Free Rate approximated by expected Return on Government 

Pension Fund Global (GPFG). 
¢ GPFG : that owns small portion of  the world’s production capacity 

and debt

¢ Average market risk premium (RP) to compensate for systematic 
market risk again approximated by the risk on the GPFG expected 
returns.

¢ For reasons of simplicity and transparency in the investment 
selection process  ONLY one (average) RP is recommended (no 
market-specific or risk-class-specific RP). 

¢ Then the risk free rate is added to the average RP which gives the 
required SDR.

¢ SDR’s both components declining over time. (we turn to the LR in the 
last part of this presentation).



Recommended Discount Rate Structure Norway’s
Government Investment Projects

Discount Rate

Years 0-40 Years 40-
75*

Years 75-
onwards*

Risk Free
Rate

2.5% 2% 2%

Risk
Premium

1.5 % 1% 0%

Risk
Adjusted
Rate

4 % 3% 2%



REALLY… LONG -TERM
How do we handle cases in which the lifetime of 
the project is too long? 



Humanity has the ability to make development sustainable: to
ensure that it meets the needs of the present without
compromising the ability of future generations to meet their
own needs. WCED, 1987.

There is something awkward about discounting benefits
that arise a century hence. For even at a modest discount 

rate, no investment will look worthwhile. The Economist, 1991.

The	Value	of	Distant	Benefits:
The	socially	efficient	discount	rate	 in	the	LR



LONG-TERM DISCOUNT RATES
¢ Where the appraisal of a proposal depends materially upon 

the discounting of effects in the very long term, the 
received view is that a lower discount rate for the longer 
term (beyond 30 years) should be used. OXERA (2002) -UK

¢ The main rationale for declining long-term discount rates 
results from uncertainty about the future: specifically 
uncertainty pertaining to growth rates in the economy 
accumulating over time. 

¢ This uncertainty can be shown to cause declining discount 
rates over time. Weitzman (1998, 2001),  Gollier (2002), 
Gollier & Koundouri 2007: Uncertainty associated with 
macroeconomic developments and hence with the 
alternative return is increasing over the Very Long 
Run beyond the period that can reasonably be 
hedged in the financial markets, hence the LR-SDR 
should decline over time.



RECOMMENDATION ON LIFE-SPAN OF
PROJECTS

Table	7:	Long	Run	Time	Horizons	

Author	 Project	Categories	 Time	Horizon	

Mackie	P.	(2005)	 Bridge	project	

(infrastructure)	

	

Other	transport	projects	

(eg.	Metro	tunnels)	

At	least	80	years	

	

	

More	than	100	years	

Fosu,	A.K.	(2010)	 Environment	Sector	

including	climate	change	

effect	

More	than	30	years		

Homberto,	L.	(2008)	 Public	Investments		 More	than	100	years	
Venables, A. et al (2014)	 Transport	investment	 At	least	60	years	
Turner, R. K. (2007) Environment	Sector	

including	climate	change	

effect	

More	than	100	years	

	



THE VALUE OF DISTANT BENEFITS &	UNCERTAINTY
[SERIES OF PAPERSWITH GOLLIER,	GROOM,	KOUNDOURI AND OTHERS]

In an Uncertain Environment:
- Persistent shocks on the growth rate of consumption and
- Persistent shocks on short-term interest rates
- Translate into persistent shocks on growth expectations, translate 
into persistent shocks on interest rates

Determine the shape of the term structure of the socially 
efficient discount rate & imply DDR.

Estimate Theory Consistent DDR trajectory
• Using Historical Data
• Without a Structural Model
• Using univariate time series regime switching 
models:
- describe stochastic dynamics of the real IR 
- future properties of the IR are determined by its 
own past behaviour

Information accumulation may 
transmit patterns of preferences 
towards risk & influence time 
preferences & attitudes towards the 
public goods such education, 
environment. As they become more 
important and current generations
care more about the future: DDR 
for PV of LR effects!



RECOMMENDED SCHEDULE OF DISCOUNT
RATES PROVIDED

¢ In light of this evidence for costs and benefits 
accruing more than 30 years into the future:

Adopted in:
UK, USA, 
France, Norway,
Etc.



ILLUSTRATIONS
CBA on Long-run Projects
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Different discounting theories applied to topical policy questions with the 
aim of showing how declining discount rates will affect the appraisal of 
relatively long-term government policies, programs, and projects. 

The following case studies have shown that the effect of declining 
discount rates: 

· is small, over a short (eg, 30-year) period, but large over a very long 
period; 
· can influence the choice of a policy or project; 
· does not always support the option perceived as best for the 
environment; 
· can affect financial planning, in both public and private sectors; 
· may result in a re-evaluation of hurdle cost–benefit ratios or budgets 
in the public sector. 
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For each case study, six discounting regimes are compared: 

· a flat discount rate of 6%; 

· a flat discount rate of 3.5%; 

· a declining discount rate starting at 3.5% ;

· Gamma discounting, step program;

· Hyperbolic discounting

· Li and Lofgren: A weighted average non-discounted cash 
flows, discounted at 6%
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Nuclear industry 

The change from a flat to a declining discount rate regime will 
have three effects on the nuclear industry : 

- it will affect the economics of new build. 

- it will alter the evaluation of the options for nuclear-waste 
storage and disposal. 

- it will affect the funding requirements for the management 
of future nuclear liabilities.
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Build and decommissioning 

New nuclear build in the UK is being considered as a possible 
contribution to the UK’s energy supply and climate change 
strategies. 

Back end costs are incurred a relatively long time after the 
plant is constructed, even if decommissioning is prompt and 
wastes are treated quickly and comprehensively .

However, once declining discount rates are employedthe present 
value costs of decommissioning increase. 
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For the purposes of illustration, the following assumptions 
were made:

construction cost of £2,250/kW in 2000 money, and a load factor of 0.85, 
based on PIU (2001) Working Paper on The Economics of Nuclear 
Power; 

· variable operating and maintenance cost of 0.6p/kWh, and fuel cost of 
0.4p/kWh, in 1993 money, based on the submission of the NUCG to the 
1995 White Paper on The Prospects for Nuclear Power in the UK; 

· fixed operating costs of 1.5% of construction cost (OXERA rough 
estimate); 

· construction period of six years, reactor lifetime of 40 years, and a 
decommissioning program over the following 70 years; 

· decommissioning costs of £40/kW per year over the 70-year period, 
implying a total of £2,800/kW (undiscounted);

· electricity revenues of 4.2 p/kWh so that the base-case scenario (flat 
discounting at 6%), just breaks even. 
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The first six years show the front-end costs of construction and 
commissioning, followed by the 40-year operating life, when the 
plant is producing positive cash flows.

CASH FLOWS FOR NUCLEAR BUILD AND DECOMMISSIONING
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The impact of declining discount rates in the nuclear 
case is twofold: 

- Lower discount rates place more weight on far-distant accruals 
of costs and benefits. 
- The present-value costs of decommissioning more than doubles 
once declining discount rates are employed. 
- Increases in the present value of the equipment costs resulting 
in increased overall costs, and make the idea of a new 
construction less attractive.

- A lower discount rate increases the value of the income earned 
during the 40-year lifetime of the reactor.



LIFETIME COST (PRESENT VALUE) OF NUCLEAR PLANT
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Transport : Air Infrastructure 

- The South East and East of England Regional Air Services 
Study (SERAS) aims to provide a better understanding of the 
demand for, and constraints on, airports, and air service 
development, in the South East and East of England.

- As part of the SERAS Stage Two study, an economic 
assessment measured the relative impacts of each SERAS 
package.

- The undiscounted net cash flows from a typical SERAS 
package are presented below. The two periods of negative cash 
flow reflect capital expenditure on a new runway at 
Heathrow from 2008, and on a new runway at Stansted
from 2018. 



ANNUAL NET CASH FLOWS OF SERAS PACKAGES, £M
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NET PRESENT VALUE OF A TYPICAL SERAS PACKAGE, £M
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- As the packages involve up-front capital investment, followed by a 
long stream of benefits, lower discount rates make the packages look 
more attractive, as, indeed, do declining discount rates. 

- Indeed, when compared with a flat discount rate of 6%, a 
discount rate of 3.5% increases package NPV from 
approximately £11bn to approximately £29bn.  

- Employing the declining discount rate schedule increases the 
NPV further, to £40bn. 

- Overall, declining discount rates will make transport 
infrastructure investment more attractive. 
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CLIMATE CHANGE MITIGATION : TIME PROFILE OF DAMAGE FROM THE
EMISSION OF A TONE OF CARBON IN THE FORM OF CARBON DIOXIDE
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DISCOUNTED MARGINAL DAMAGE OF CARBON EMISSIONS
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- The central conclusion is that, the use of declining discount 
rates will at least double the estimate of the social cost of carbon

- Such an impact on estimates of the social cost of carbon would 
have formidable implications for policy in several areas. 

A few examples:
(a) higher social costs of carbon would make it more likely that 
commitments to Kyoto/Paris targets and beyond would pass a 
cost–benefit test;
(b) higher carbon damage costs would affect evaluations of 
different fuel uses, (eg, diesel versus gasoline);
(c) measures of ‘green’ national product and environmentally 
modified measures of labour and factor productivity would be 
affected.
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Flood defences

Over the last ten years, flood-defense investment has been 
characterized by an annual expenditure that has been assumed 
to offset significant damage—a cost–benefit ratio much greater 
than unity

* Stochastic model by Binne, Black & Veatch and the 
Environment Agency designed to assess the costs and benefits of 
investment in a particular cell (protected area) of flood defenses 
for Shrewsbury. 

The model determines the net benefit of investment by 
comparing the damage suffered in a ‘do nothing’ scenario with 
damage where flood defenses have been constructed. The 
benefits can then be compared with the costs of constructing and 
maintaining the defenses.
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BENEFIT–COST RATIO FOR A PARTICULAR CELL OF FLOOD
DEFENCES IN SHREWSBURY
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CONCLUSION
The main conclusion from the illustrations discussed is that the impact of 
declining discount rates depend on the program horizon. The longer the 
time horizon, the higher the likely magnitude of the effect of declining 
interest rates. 

EFFECT OF SHIFTING FROM THE LEVEL OF 3.5% TOWARDS A STEP DDR PROGRAM

Project Time Horizon Potential impact on 
project’s NPV

0-30 years Small, generally insignificant 
30-100 years Significant (+/- 50%)
100-200 years High impact (+/- 100%)
200-400 years Huge impact (+/- 150%)



REPUBLIC OF MOLDOVA (ROM) 
BASIC ECONOMIC FEATURES
In need of a SDR?



ROM BASIC ECONOMIC FEATURES
¢ The Republic of Moldova remains Europe's poorest nation, resisting pursuing 

the types of reforms that have vastly improved the economies of some of its 
Eastern European neighbors. 

¢ Although the government maintains a pro-Western stance, it has had trouble 
pursuing structural reforms and has made little progress on the International 
Monetary Fund’s program to attract external financial resources. 

¢ Moldova’s economy is dependent on remittances from abroad (around 30 
percent of GDP) which mostly benefit construction and trade sectors. 

¢ Agriculture is still central to the economy and accounts for a significant part of 
exports. Lately, the manufacturing sector based on production of textiles has 
been growing. 

SDR Moldova, (back of the envelop calculations): 

L=14%, δ=0, µ=1, g=3.23 (average 1996-2015)

SRTP: 1.4+0+1*3.23 =4,63

Risk Premium: 9%?

SDR: 4,63+9=13,63



DIFFERENT COUNTRIES USE
DIFFERENT METHODS & SDRS



Country	 SDR	 Theoretical	Basis	

Australia	 8%	 SOC	

China	 8%	
	
Weighted	 average	 approach.	
Lower	for	long	term	projects	

France	 4%	

	
Social	rate	of	time	preference	

0δ = , 2η = 	and	g	=	2%	
	

India	 10%	 SOC	

Spain	 6%	(transport)	8%	(water)	
	
Social	rate	of	time	preference	
	

UK	

	
3.5%	 for	 intra-generational	
projects.	
Declining	 rates	 for	 inter-
generational	 projects	 (See	
Figure	1a)	
	

	
Social	rate	of	time	preference:	

1=δ , 1=η 	and				g	=	2.5%	

US	

Office	 of	 Budget	
Management:	7%-3%		

- 2.5-3%	 for	 intra	
generational	projects	

	
SOC:	 pre-tax	 private	 rate	 of	
return.	Different	rates	for	cost	
effectiveness	analysis	
	

Congressional	 Budget	 Office	
and	General	Accounting	Office		

	
Rate	 of	 Treasury	 Debt	 with	
maturity	 comparable	 to	
project	
	

Environmental	 Protection	
Agency	(US	EPA):	

- 2.5-3%	 for	 intra	
generational	projects	

	
Social	rate	of	time	preference	
	

	



Country Method SDR
%

LR (T>40) 
SDR
Declining?

Risk & Uncertainty

EU Area SRTP
ρ =1.5 µ=1 g=1.5

3 declining sensitivity
scenario analysis
monte carlo simulations

Sweden SRTP
ρ =1.5 µ=1 g=1.78

3.28-
3.5

Mentioned 
Not adopted

Denmark SRTP/SOC 6-11 Not mentioned Public investments: 
lower systematic risk
than private

Norway SRTP/SOC 2.5+
1.5 (RP)

Declining

NEW ADDITIONS OF COUNTRIES



Theoretical 
basis

Country Source 

SRTP Denmark 
France
Germany 
Italy 
Portugal 
Slovakia 
Spain 
Sweden 
United Kingdom 
USA (Environmental protection 
Agency) 

Hepburn (2007) 
Quinet (2007) 
Florio (2006)
Florio (2006)
Florio (2006)
Hepburn (2007) 
Florio (2006) 
Hagen et al. (2012) 
HM Treasury (2003) 
Zhuang et al. (2007)

SOC Australia 
Canada 

India 
Ireland 
Netherlands 
New Zealand 
USA (Office Management and Budget)

Harrison (2010) 
Guidelines of the Treasury 
Board secretary (2007) 
Zhuang et al. (2007) 
Florio (2006)
Florio (2006)
Zhuang et al. (2007) 
Zhuang et al. (2007) 



Theoretical basis Country Source 
Weighted average 
approach

People’s Republic of China Zhuang et al. (2007)

Government’s 
borrowing rate 

Czech Republic 
Hungary 

Hepburn (2007) 
Hepburn (2007) 



ROM: LINKS TO INTERNATIONAL
INSTITUTIONS AND ECONOMIC
FIGURES



ROM AND EUROPE

¢ Relations between Moldova and the European 
Union (EU) are currently shaped via the 
European Neighboring Policy (ENP).

¢ The Republic of Moldova actively pursues EU 
membership. 

¢ The level of poverty in Moldova is one of the 
stumbling block to accession.



THE EUROPEAN NEIGHBOURHOOD POLICY
¢ The ENP is a foreign relations instrument of the European Union 

(EU) which seeks to tie those countries to the east and south of the 
European territory of the EU to the Union.

¢ These countries, primarily developing countries, include some who 
seek to one day become either a member state of the European Union, 
or more closely integrated with the European Union. 

¢ The countries covered include Algeria, Morocco, Egypt, Israel, Jordan, 
Lebanon, Libya, the Palestinian Authority, Syria, Tunisia in the 
South and Armenia, Azerbaijan and Belarus, Georgia, Moldova, 
Ukraine in the East. 

¢ The EU typically concludes Association Agreements in exchange for 
commitments to political, economic, trade, or human rights reform in 
a country. 

¢ In exchange, the country may be offered tariff-free access to some or 
all EU markets (industrial goods, agricultural products, etc.), and 
financial or technical assistance.



THE NEW ENP
¢ On 25 May 2011, the European Commission launched 

the new ENP.

¢ Main priorities and directions are set out in the Joint 
Communication by the European Commission and the 
High Representative for Foreign Affairs, titled “A new 
Response to a changing Neighbourhood". 

¢ It seeks to strengthen individual and regional 
relationships between the EU and countries in its 
neighbourhood through a ‘more funds for more 
reform’ approach – making more additional funds 
available, but with more mutual accountability.



THE EASTERN PARTNERSHIP OF ENP
¢ In the East the Eastern Partnership (EaP) is a 

policy initiative launched at the Prague Summit 
in May 2009 that aims to bring the 6 Eastern 
neighbours - Armenia, Azerbaijan, Belarus, 
Georgia, Republic of Moldova and Ukraine -
closer to the EU. 

¢ It represents the Eastern dimension of the ENP 
and strengthens bilateral relations between the 
EU and its partners.



FUNDING THE POLICY: FROM ENPI TO ENI

¢ Two main principles of the ENI (European Neighbourhood 
Instrument) that came into force in 2014:

- Giving incentives and rewarding best performers
- Offering funds in a faster and more flexible manner

¢ It has a budget of €15.4 billion and provides the bulk of 
funding through a number of programs. 

¢ The ENI, effective from 2014 to 2020, replaces the ENPI 
(European Neighbourhood and Partnership Instrument).

¢ This cooperation instrument continues to be managed by 
DG Development and Cooperation – Europe Aid, which 
turns decisions taken on a political level into actions on the 
ground. 



HTTPS://EN.WIKIPEDIA.ORG/WIKI/EUROPEAN_NEIGHBOUR
HOOD_POLICY
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EC RECOMMENDATION ON SDR
¢ EC Guide to CBA (2014):

- 5% SDR for Cohesion Countries.
- 3% SDR for other Member States. 

¢ However, each country is able to choose another SDR 
according to different country characteristics.

¢ Is there an IMF recommendation for the SDR for 
Moldova?

¢ What approaches are there for the calculation of the 
SDR?



SENSITIVITY ANALYSIS

¢ For reasons of simplicity and transparency we 
would not recommend the establishment of 
several risk classes with different risk-adjusted 
discount rates for different economic sectors. 

¢ A sensitivity analysis should be conducted as 
part of the Public Investment Assessment 
Process, to examine how the net benefits of a 
project will be influenced by higher or lower than 
average systematic risk, thus retaining a basic 
analysis with one SDR (and one RP) that ensures 
comparability in the decision making process. 



WAY FORWARD?



DESIRABLE CHARACTERISTICS OF THE
RECOMMENDED SDR

¢ Simple
¢ Transparent
¢ No room for discretion

¢ A suggestion to be discussed:

- The Risk-Free SDR to Reflect SRTP: 
- Method: Ramsey Formula? Is the required data available and reliable?

- The Risk Premium to Reflect Systematic Market Risk: 
- Method: CAPM? Other? 
- Is the required data available and reliable? Is the Moldova Stock-Exchange reliable 

and efficient/
- Which are the sectors of the Moldova economy expecting important investments?

- Decide on the Time Profile of the Project and corresponding SDR schedule
- Time Declining SDR?

- Allow for Sensitivity Analysis



APPENDIX:
Empirical Illustration on CAPM



AN EMPIRICAL ILLUSTRATION

¢ STEP 1: Collect time 
series data (e.g. 
quarterly) on 
� Price of Comparable 

company
� General Stock Market 

Index
� Risk-free rate (10 yr 

Government Bond 
Yield)

¢ STEP 2: Inspect the 
Data
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AN EMPIRICAL ILLUSTRATION
¢ STEP 3: Transform the 

Data  
� From Prices to Returns: 

RP(t)={[PP(t)-PP(t-1)]/PP(t-
1)}*100

� RM(t)={[PM(t)-PM(t-
1)]/PM(t-1)}*100

� Risk-free Rate From 
Annual Yields to 
Quarterly Yields: 
RF(t)=yield/4

¢ STEP 4: Generate series 
for CAPM Regression:
� Dependent variable: 

RP(t)-RF(t)
� Independent Variable: 

RM(t)-RF(t)
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AN EMPIRICAL ILLUSTRATION

¢ STEP 5: Run OLS of Y 
on X 
� Important Note: 

Check for zero 
constant (CAPM 
restriction)

¢ STEP 6: Get your 
Beta. In this case, 
b=0.365



AN EMPIRICAL ILLUSTRATION

¢ Step 7: Unlever Beta

¢ Step 8: Lever Beta

0.365

Case I: Comparable company has 
zero debt: Unlever beta = 0.365
Case II: Comparable company has 
a debt/equity ratio different from 
zero (Assume for simplicity t=0).  

Eg. 
D/Ej= 0.5 , t=0, bun= 0.365*0.66 = 0,24
D/Ei= 1 bi= 0,24 * 2= 0,48

0.243

0.486 1



AN EMPIRICAL ILLUSTRATION

¢ Step 9: Calculate Risk 
Premium (Equity)

¢ Lever Beta = 0.486
¢ Historical Average of 

Market Returns (pre-
crisis) = 15.06%

¢ Historical Average of 
Risk-free rate (pre-
crisis) = 1.18% 
(quarterly basis)

¢ Risk Premium = 
[0.486*(15.06-
1.18)]=6.74% 

Risk Premium = Lever 
Beta * (Average Market 
Return – Average Risk 
free rate)



WACC
WACC = wdrd (1 -t) + were,

= (0.5) * (1.18) + (0.5) * (6.74) = 0,59 + 3,37 = 3,96 quarterly DR 
(15,84 annual DR)

wd = 0.5 proportion of debt that the company uses when it raises new funds

rf is the risk free rate

t (tax) = 0 

rd = rf before-tax marginal cost of debt = risk free rate (for tax=0)

we = 0.5 proportion of equity that the company uses when it raises new funds

re = 6.74 marginal cost of equity = risk premium



THANK YOU!

pkoundouri@aueb.gr
phoebe.koundouri@icre8.eu


