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Glossary

Glossary
Terminology abbreviations

Accounting period: the interval between successive entries in an account. In project analysis, the
accounting period is generally one year, but it could be any other convenient time period.
Accounting/Shadow prices: the opportunity cost of goods, sometimes different from actual
market prices and from regulated tariffs. They are used in the economic analysis to better reflect
the real costs of inputs to society and the real benefits of the outputs. Often used as a synonym for
shadow prices.
Accounting unit: the unit of account that makes it possible to add and subtract unlike items. The
Euro is the unit of account for the appraisal of EU financed projects.
Appraisal: the ex-ante analysis of a proposed investment project to determine its merit and
acceptability in accordance with established decision-making criteria.
Benefit-cost ratio: the net present value of project benefits divided by the net present value of
project costs. A project is accepted if the benefit-cost ratio is equal to or greater than one. It is
used to accept independent projects, but it may give incorrect rankings and often cannot be used
for choosing among mutually exclusive alternatives.
Benefits transfer: the benefits transfer method can be defined as the use of a good value estimate
in one site, the ‘study site’, as a proxy for values of the same good in another site, the ‘policy site’.
Border price: the unit price of a traded good at the country's economic border. For exports, it is
the f.o.b. (free on board) price and for imports, it is the c.i.f. (cost, insurance, and freight) price.
The economic border for Malta can be with non-EU members or wherever there are substantial
differences in observed prices because of market distortions.
Business as usual scenario: a reference scenario which assumes that future evolution is an
extension of the current trends. See also ‘do nothing scenario’.
Constant prices: Prices that have been deflated by an appropriate price index based on prices
prevailing in a given base year. These should be distinguished from current or nominal prices.
Consumer’s surplus: the value consumers receive over and above what they actually have to pay.
Conversion factor: the factor that converts the domestic market price or value of a good or
production factor to an accounting price.
Cost-Benefit analysis: 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. Cost-benefit analysis differs from a straightforward financial appraisal in that
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it considers all gains (benefits) and losses (costs) to social agents. CBA usually implies the use of
accounting prices.
Cost effectiveness analysis: CEA is an appraisal and monitoring technique used when benefits
cannot be reasonably measured in monetary terms. It is usually carried out by calculating the cost
per unit of ‘non monetised’ benefit and is required to quantify benefits but not to attach a
monetary price or economic value to the benefits.
Current prices: (Nominal prices) prices as actually observed at a given time. They refer to prices
that include the effects of general inflation and should be contrasted with constant prices.
Cut-off rate: the rate below which a project is considered unacceptable. It is often taken to be the
opportunity cost of capital. The cut-off rate would be the minimum acceptable internal rate of
return for a project or the discount rate used to calculate the net present value, the net-benefit
investment ratio or the benefit-cost ratio.
Discount rate: the rate at which future values are discounted to the present. The financial
discount rate and economic discount rate may differ in the same way that market prices may differ
from accounting prices.
Discounting: the process of adjusting the future values of project inflows and outflows to present
values using a discount rate, i.e. by multiplying the future value by a coefficient that decreases
with time.
Do-minimum: the project option that includes all the necessary realistic level of maintenance
costs and a minimum amount of investment costs or necessary improvements in order to avoid or
delay serious deterioration or to comply with safety standards.
Do nothing: the baseline scenario, ‘business as usual’, against which the additional benefits and
costs of the ‘with project scenario’ can be measured (often a synonym for the ‘without project’
scenario).
Do-something: the scenario(s) in which investment projects are considered, different from ‘do
nothing’ and ‘do-minimum’, see above.
Economic analysis: analysis that is undertaken using economic values reflecting the values that
society would be willing to pay for a good or service. In general, economic analysis values all items
at their value in use or their opportunity cost to society. It has the same meaning as social costbenefit analysis.
Economic impact analysis: the analysis of the total effects on the level of economic activity
(output, income, employment) associated with the intervention. This kind of analysis focuses on
macroeconomic indicators and forecasts the influence of the project on these indicators. It goes
beyond CBA when very large projects are considered in relatively small economies such as Malta.
Economic rate of return (ERR): the internal rate of return (see definition below) calculated using
the economic values and expressing the socio-economic profitability of a project.
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Environmental impact analysis: the statement of the environmental impact of a project that
identifies its physical or biological effects on the environment in a broad sense. This would include
the forecasting of potential pollution emissions, loss of visual amenity, and so on.
Externality: an externality is said to exist when the production or consumption of a good in one
market affects the welfare of a third party without any payment or compensation being made. In
project analysis, an externality is an effect of a project not reflected in its financial accounts and
consequently not included in the valuation. Externalities may be positive or negative.
Feasibility study: a study of a proposed project to indicate whether the proposal is attractive
enough to justify more detailed preparation. It contains the detailed technical information
necessary for the financial and economic evaluation.
Financial analysis: the analysis carried out from the point of view of the project operator. It allows
one to 1) verify and guarantee cash balance (verify the financial sustainability), 2) calculate the
indices of financial return on the investment project based on the net time-discounted cash flows,
related exclusively to the economic entity that activates the project (firm, managing agency).
Financial rate of return (FRR): this measures the financial profitability of a project with a pure
number. In some cases it cannot be calculated in a meaningful way and can be misleading.
Financial sustainability analysis: an analysis carried out in order to verify that financial resources
are sufficient to cover all financial outflows, year after year, for the whole time horizon of the
project. Financial sustainability is verified if the cumulated net cash flow is never negative during
all the years considered.
Impact: a generic term for describing the changes or the long term effects on society that can be
attributed to the project. Impacts should be expressed in the units of measurement adopted to
deal with the objectives to be addressed by the project.
Internal rate of return: the discount rate at which a stream of costs and benefits has a net present
value of zero. The internal rate of return is compared with a benchmark in order to evaluate the
performance of the proposed project. The Financial Rate of Return is calculated using financial
values; the Economic Rate of Return is calculated using economic values.
Independent projects: projects that in principle can all be undertaken at the same time. These
should be distinguished from mutually exclusive projects.
In itinere evaluation (on-going evaluation): an evaluation carried out at a certain point during the
project implementation in order to allow a re-orientation of the activity in case the first results
suggest the need of a re-adjustment of the project.
Long run: the time period in the production process during which all factors of production can be
varied, except the basic technological processes being used.
Market price: the price at which a good or service is actually exchanged for another good or
service or for money, in which case it is the price relevant for financial analysis.
Monitoring: the systematic examination of the state of advancement of an activity according to a
pre-determined calendar and on the basis of significant and representative indicators.
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Multi-criteria analysis (MCA): this is an evaluation methodology that considers many objectives by
the attribution of a weight to each measurable objective. In contrast to CBA, that focuses on a
unique criterion (the maximisation of social welfare), Multi Criteria Analysis is a tool for dealing
with a set of different objectives that cannot be aggregated through shadow prices and welfare
weights, as in standard CBA. Mutually exclusive projects: projects that, by their nature, are such
that if one is chosen the other one cannot be undertaken.
Net Present Value (NPV): the sum that results when the discounted value of the expected costs of
an investment is deducted from the discounted value of the expected revenues. Financial net
present value (FNPV). Economic net present value (ENPV).
Net revenues: the amount remaining after all outflows have been subtracted from all inflows.
Discounting the incremental net revenues before financing gives a measure of the project worth of
all resources engaged; discounting the incremental net revenues after financing gives a measure of
the project worth of the entity's own resources or equity.
Non-tradable goods: goods that cannot be exported or imported, e.g. local services, unskilled
labour and land. In economic analysis, non-traded items are often valued at their long-run
marginal cost if they are intermediate goods or services, or according to the willingness-to-pay
criterion if they are final goods or services.
Opportunity cost: the value of a resource in its best alternative use. For the financial analysis the
opportunity cost of a purchased input is always its market price. In economic analysis the
opportunity cost of a purchased input is its marginal social value in its best non-project alternative
use for intermediate goods and services, or its value in use (as measured by willingness-to-pay) if it
is a final good or service.
Optimism bias: the tendency to be over-optimistic in project appraisal by under-estimating costs
and over-estimating benefits.
Producer’s surplus: the value a producer receives over and above his actual costs of production.
Programme: a co-ordinated series of different projects where the policy framework project
purpose, the budget and the deadlines are clearly defined.
Project: a discrete on-off form of expenditure. Used in this Guide to define an investment activity
upon which resources (costs) are expended to create capital assets that will produce benefits over
an extended period of time. A project is thus a specific activity with a specific starting point and a
specific ending point that is intended to accomplish a specific objective. It can also be thought of
as the smallest operational element prepared and implemented as a separate entity in a national
plan or program.
Project analysis: the analytical framework for the evaluation of a project’s feasibility and
performance. It includes the analysis of the context, the objectives, technical aspects, demand
forecasts, financial and economic costs and benefits project analysis is needed to determine if,
given the alternatives, a proposed project will sufficiently advance the objectives of the entity
from whose standpoint the analysis is being undertaken to justify the project.
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Project cycle: a sequence of the series of necessary and pre-defined activities carried out for each
project. Typically it is separated into the following phases: programming, identification,
formulation, ex-ante evaluation, financing, implementation and ex-post evaluation.
Risk analysis: a study of the odds of the project earning a satisfactory rate of return and the most
likely degree of variability from the best estimate of the rate of return. Although risk analysis
provides a better basis than sensitivity analysis for judging the riskiness of an individual project or
the relative riskiness of alternative projects, it does nothing to diminish the risks themselves. It
helps, however, to identify risk prevention and management measures.
Real rates: rates deflated to exclude the change in the general or consumption price level (for
example, real interest rates are nominal rates less the rate of inflation).
Relative prices: the exchange value of two goods given by the ratio between the quantity
exchanged and their nominal prices.
Residual value: the net present value of assets at the end of the final year of the period selected
for evaluation analysis (project horizon).
Scenario analysis: a variant of sensitivity analysis that studies the combined impact of determined
sets of values assumed by the critical variables. It does not substitute the item-by-item sensitivity
analysis.
Sensitivity analysis: the analytical technique to test systematically what happens to a project's
earning capacity if events differ from the estimates made in planning. It is a rather crude means of
dealing with uncertainty about future events and values. It is carried out by varying one item and
then determining the impact of that change on the outcome.
Shadow prices: see accounting prices.
Short-run: the time period in the production process during which certain factors of production
cannot be changed although the level of utilisation of variable factors can be altered.
Social discount rate: to be contrasted with the financial discount rate. It attempts to reflect the
social view on how the future should be valued against the present.
Socio-economic costs and benefits: opportunity costs or benefits for the economy as a whole.
They may differ from private costs and benefits to the extent that actual prices differ from
accounting prices.
Tradable goods: goods that can be traded internationally in the absence of restrictive trade
policies.
Willingness-to-pay: the amount consumers are prepared to pay for a final good or service. If a
consumer’s willingness-to-pay for a good exceeds its price, the consumer enjoys a rent
(consumer’s surplus).
Without project scenario: the baseline scenario against which the additional benefits and costs of
the ‘with project scenario’ can be measured (e.g. business as usual).
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Introduction and Background

1.1

Introduction

This guidance manual is designed to assist in the evaluation of projects submitted for EU assistance
in Malta. Throughout the manual reference will be made to illustrative projects that may be relevant
to Malta. This manual will also outline and explain key economic variables that have been examined
directly in a Maltese context.
However, it must be noted that this abridged guidance manual is not a substitute for the ECDG
guidelines1 which form the basis for evaluation of ERDF/CF funding. It also attempts to cover costbenefit appraisal quite generally. This means that the guidance manual should not be viewed as a
sector by sector guide. This manual should be used in conjunction with the more comprehensive
ECDG guidelines. The intention of this guidance manual is to outline specific economic values with
specific reference to the various characteristics of the Maltese economy. This manual also intends to
utilise the Malta-specific knowledge gained by London Economics in evaluating over 40 projects by
highlighting common pitfalls associated with CBA appraisal in Malta.

1.2

ERDF funding

The EU's regional policy covers all European regions, although regions across the EU fall in different
categories (so-called objectives), depending mostly on their economic situation. In the current
2007–2013 funding period, EU regional policy consists of three objectives:




Convergence;
Regional Competitiveness and Employment; and
European territorial cooperation.

This objective covers Europe's regions whose per capita gross domestic product (GDP) is less than
75% of the EU average. Malta is eligible for this type of funding. Cost-Benefit analysis is the
preferred policy evaluation tool on which to determine the worthiness of a project for ERDF/CF
funding.

1.3

Rationale for Cost Benefits Analysis

Cost Benefit Analysis attempts to assist project selection in the context of optimizing scarce
resources. In line with this, the ultimate aim of detailed project appraisal from a public viewpoint
should be to maximise societal return rather than financial return. For example, imposing a toll on a
road may reduce demand thereby improving the financial performance of the project but could
reduce the return to society of the project. In the absence of a budget constraint, a toll should not be
applied on this road if the loss in societal welfare is greater than the increased financial return. From

1

European Commission (June 2008) “Guide to Cost-Benefit Analysis of investment projects” downloadable at

http://www.ppcd.gov.mt/links_and_downloads?l=1
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a purely financial viewpoint, a toll which generates revenue but decreases overall usage will always
be selected. CBA is not simply about choosing between different project options but should also be
viewed in the context of whether the project should be undertaken or not. CBA attempts to evaluate
the submitted project from the perspective of society as a whole by placing all the costs and benefits
on a comparative monetary scale.

1.4

Structure of the Manual

This manual is structured in line with what London Economics advises how a CBA should be
organised. Thus:







9

Section 2 examines the need for project justification and feasibility, a discussion of the
importance of correct project identification and finally an overview of project selection in
the context of a thorough option analysis;
Section 3 sets out the steps and pitfalls involved in undertaking a detailed financial analysis;
Section 4 discusses how the financial analysis should be converted to an economic analysis
and the estimation of the key economic benefits and costs;
Section 5 provides guidance in the various components of a risk analysis; and
Finally, section 6 brings together the various components of project appraisal in summary
form and offers a short indicative check-list to aid in evaluation of project submissions.

2
2.1

Identification of project for funding
Discussion of Projection objectives and relevance for funding

Any project should contain a clear description of its qualitative benefits and whether it is deemed
applicable for EU funding. Table 2.1 shows the areas of investment that are eligible for EU support
under the 2007-2013 programme. Any CBA submitted to the Managing Authority should clearly
state, firstly, which priority axis type the project is seeking EU assistance under and, secondly, a clear
and concise description of how the project relates to this priority axis type.
Table 2.1: Description of various EU funding schemes
Operating Programme 1
Priority Axis 1
Priority Axis 2
Priority Axis 3
Priority Axis 4
Priority Axis 5
Priority Axis 6
Priority Axis 7
Operating Programme 2
Priority Axis 1
Priority Axis 2
Priority Axis 3
Priority Axis 4
Priority Axis 5

Enhancing Knowledge and Innovation
Promoting Sustainable Tourism
Developing the Trans-European Network for
Transport
Mitigation and Adaptation to Climate Change
Safeguarding the Environment
Urban Regeneration and Improving the Quality of
Life
Technical Assistance

Improving Education and Skills
Investing in the Employability and Adaptability of the
Workforce
Promoting an Equal and Inclusive Labour Market
Strengthening of Institutional and Administrative
Capacity
Technical Assistance

Source: Malta PPCD & ERDF

2.1.1 Socio-economic context
Any project that is submitted for review should clearly identify the benefits of the project. These
benefits should be disaggregated by region or economic group whenever possible.
Credible forecasts of future demand may be discussed in this section of the CBA. These forecasts
may be based on an analysis of the relevant socio-economic variables that will drive demand for the
project. As demand analysis plays a crucial role in many different aspects of the project appraisal
process, this guidance manual will highlight throughout a CBA appraisal where optimistic demand
forecasts significantly impact the outcomes of the project.
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2.1.2 Thresholds for Funding (National Guidelines)
At present these national thresholds are as set out in Table 2.2. These current thresholds are Maltaspecific.
Table 2.2: Current thresholds for project appraisal in Malta
Total Project Cost
€ 0 - € 1,000,000
€1,000,000 - €5,000,000
€5,000,001 – €25,000,000
More than €25,000,000

Revenue Generating?
No
Yes
No
Yes
No
Yes
No
Yes

Study required
None*
Financial Assessment
Financial Feasibility
Financial Feasibility
Full CBA
Full CBA
Full CBA
Full CBA

Note: * Some form of a financial assessment should be carried out even for projects that are not revenue generating
Source: Malta National Guidelines, PPCD (Updated April 2013)

Some projects will fall significantly below these thresholds and these types of projects may be
evaluated in a different fashion. Typically, the ‘principle of proportionality’ should apply in these
contexts. This means that the size of the appraisal required should be proportional to the size of the
project under review. Thus, smaller projects will typically need smaller appraisals.

2.2

Project Identification

The project as discussed should be clearly identified as a single unit of analysis. With certain projects
it will be clear that the project is a self-sufficient unit of analysis. These types of projects may be, for
example, the construction of a new hospital or a museum which have clear costs and benefits.
However, a single unit of analysis may consist of several different small projects. These individual
projects and their perceived benefits should be integral on each of the other components going
ahead.
If one individual component of the project is not perceived to be integral to the “success” of the
project, then this component should be examined separately from the rest of the project and also in
terms of its contribution to the costs and benefits of the project as a whole. The typical approach to
examining this is to undertake a simplified CBA for the individual component separately and a
simplified CBA for the project as a whole with and without the individual component.
In some cases it may not be directly apparent why a certain individual component is integral to the
overall project under review. The CBA should clearly give a rationale for this in the absence of
analysis on the individual components of the project.
One of the main reasons for identification of the economic benefits in individual project components
is in the context of large multifaceted projects which may comprise different individual components.
As a whole this project may have net economic benefits (a positive ENPV). However, this positive
ENPV may include one project component that has a negative ENPV. If this component is not integral
to the overall project, then excluding this component will increase the ENPV for the rest of the
project. As a result, Malta would make better use of scarce economic resources.
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Box 1: Discussion of project identificaiton in the context of investment in a Tourism project
Let us assume a tourism project has been submitted to the Managing Authority and is being proposed for
ERDF support. It has net economic benefits to Malta and is deemed eligible for ERDF assistance.
The project has a number of different components. The major component of the project will involve the
construction of a large visitors’ centre which displays local Maltese art. This project will also consist of the
construction of a road which links the new centre to the main road network. This is considered crucial to
the integrity of the project as the centre is too far outside high population density areas and other modes
of transport are considered unfeasible as a result.
As part of this project, the project promoters also intend to construct an external walkway to highlight
additional views of the outside scenery. This is not considered integral to the project and the project can
go ahead without it.
These two additional project components are very different when discussing the issue of project
identification in terms of the ECDG guidelines. As the external walkway, which promotes tourism and may
be eligible for ERDF funding, is not integral to the overall project it must be subjected to an individual
simplified CBA to determine if its net benefits exceed its costs. On the other hand, the link road may be
deemed integral to the overall project and is evaluated as part of the overall project.
This box provides an illustrative example of project identification issues in line with the ECDG guidelines.
Any project identification issues should also be examined in line with a detailed option analysis which
follows in the next section.

Standing
Along with project identification, a detailed project appraisal should clarify the issue of ‘standing’.
This refers to whose benefits and costs count in the evaluation of the benefits of the project. From
this it is important to note whether the project is being evaluated from a local, national or even
global perspective.
When a local perspective is adopted in regards to standing, then the benefits that accrue in the local
area will be included in the evaluation of the project. However, no reflection of potential costs to
other localities will be included in the project appraisal. If one was taking a national perspective in
this particular instance, then both the benefits to the local region and the costs to the other region in
Malta should be included in the evaluation.
A global perspective may also be taken with regards to certain benefits that do not have sufficient
specific benefit to Malta. A possible example of this is in relation to CO2 emissions which are
considered to be a global pollutant as well as a local one.
The issue of standing may also be relevant when there are significant inflows of visitors into Malta. If
a national perspective is taken, then the benefits of tourists who access the project (and do not pay a
direct usage fee) should not be included in the benefits of the project. Typical projects of this type
include tourism projects where no direct usage fee is charged but where non-market benefits may
exist. These will usually be measured using a willingness-to-pay type measure.
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The issue of standing may also become important when comparing the benefits of different projects
where only one of these projects may go ahead. Typically, the issue of standing is most relevant in
projects in Malta where significant positive and negative non-market impacts exist.

2.3

Option Analysis

Option analysis forms the basis for project selection in CBA appraisal. As a minimum, 3 project
options should be examined:




Do-nothing (Business as usual);
Do-minimum; and
Do-something.

Do-nothing (Business as usual) scenario
When undertaking an option analysis, an incremental approach should be followed. This incremental
approach should be based on a ‘do-nothing’ or ‘business as usual’ scenario.2 This ‘do-nothing’
scenario should be clearly estimated throughout the lifetime of the proposed project. ‘Do-nothing’
is essentially an estimate of what would happen if the project under review is not undertaken. This
scenario may involve a static representation of the most recent point in time or may combine trend
data to show how a realistic ‘do-nothing’ scenario performs in the future. If relevant, the ‘donothing’ scenario should reflect structural changes in the sector under consideration. This scenario
should be clearly outlined in the CBA. Justification and explanation of the assumptions used in this
scenario should be clearly shown. Where appropriate, these assumptions should be consistent with
all other scenarios analysed.

Do-minimum scenario
The next option that should be examined in the appraisal is a ‘do-minimum’ scenario. This scenario
means that the minimum investment made keeps a service operating at an acceptable level. On
occasion the ‘do-nothing’ scenario may lead a particular infrastructure or service becoming
unusable. This ‘catastrophic’ effect would mean that the ‘do-minimum’ scenario should then
become the baseline scenario on which project options are compared. Clear distinction for the
rationale between the ‘do-nothing’ scenario and the ‘do-minimum’ scenario should be given in the
appraisal. There may be occasions when the ‘do-minimum’ scenario is chosen over the ‘dosomething’ scenario (see next section). This may occur in instances where only a small investment is
needed to return an asset to an acceptable level to generate benefits.

2

The ‘do-nothing’ scenario may also be referred to as the ‘benchmark’ or ‘counterfactual’. These terms are simply the basis on which
incremental flows are estimated.
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Do-something scenario
When an appropriate baseline scenario is chosen, a number of ‘do-something’ scenarios (at least
one) are subjected to a simplified CBA or financial appraisal. These should be analysed in an
incremental nature based on the chosen ‘do-nothing’ scenario. Depending on the size of the project
and appropriate national threshold, all feasible project options should be subjected to the
appropriate appraisal - whether it is a simplified CBA or a financial appraisal.
All technically feasible project options should be examined. If there are large numbers of feasible
options, then a qualitative scoring type method may be used to rank certain options. This ranking
system should be used to select the project options that should be subjected to further analysis.
However, this should not be viewed as a project selection method on its own. A simplified CBA
should be undertaken for each of the chosen best ranking ‘do-something’ options. Where it may be
difficult to estimate particular benefits in a CBA, other approaches may be used in a complementary
fashion.3

Box 2: Discussion of Option analysis for an investment in renewable energy in Malta
For all projects there is a need to consider what the ‘do-nothing’ scenario is and if it is a realistic policy
option. In the context of an investment in a renewable energy project, a typical business as usual option
may be no investment in new technology and energy bills changing in line with real fuel price inflation.
The current energy infrastructure may also become less efficient overtime due to wear and tear.
A ‘Do minimum’ option may include the replacement of existing technologies with conventional and
currently cheaper options. It must be noted here the baseline business as usual (‘BAU’) scenario will not
always be the ‘do-nothing’ scenario. This baseline should be the scenario that avoids ‘catastrophic’
occurrences. If existing technology will stop working during the project evaluation period, then a ‘dominimum’ may reflect the more correct baseline on which to determine incremental impacts of a ‘dosomething’ scenario.
A fully worked out option analysis should include a number of ‘do-something’ scenarios. Although, on
occasion it may be acceptable to only examine one ‘do-something’ option (in cases where a ‘do-minimum’
scenario is not the baseline scenario), it is desirable that at least two ‘do-something’ options are
examined. This allows for a comprehensive option selection process. In the context of a renewable energy
project, one ‘do-something’ option may the large scale investment in a wind turbine in Malta. The
benefits of this project may be the production of electricity which may displace fossil fuel consumption.
The marginal cost of this new electricity may be lower and fuel savings may accrue as a result. This fuel
saving may grow in real terms in the future if the real price of oil increases. Assuming that the project
promoter has only one viable location on which to undertake this project, then another ‘do-something’
option may be the construction of a large solar PV device which also produces electricity. Both projects
should be compared financially in terms of their investment costs, replacement costs, operating costs and
operating revenues. If the benefits of the solar PV device are the same as the wind turbine but the costs
are lower, then this project should be undertaken (assuming it has a positive ENPV). These projects should

3

These complementary approaches may include Multi-Criteria Analysis (MCA), Cost-Effectiveness Analysis (CEA) and Economic Impact
Analysis (EIA). However, it must be noted that the use of these approaches must be viewed with caution and these approaches do not
constitute a substitute for standard CBA analysis.
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be compared on the basis of the simplified ENPVs of the two options.
Alternatively, a project promoter might decide that a certain type of technology is more suitable to the
Maltese climate than another. Then potential alternative options may examine different sizes of the
device and different locations of the project.
The illustrative projects discussed here were considered to be technically feasible. Thus, in order to select
the project, these options were subjected to a simplified CBA which gave comparable estimates of the
ENPV of the two (or more) projects. Often, especially in projects where some degree of technological
uncertainty exists, some project options may be considered to be technically infeasible.

2.4

Common Errors in CBAs regarding these points
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The assumption that all benefits of non-market goods are directly applicable to the project;
Inclusion of a project component that is not integral to the overall project. Assuming that
this project component is eligible for ERDF funding, individual components should be
assessed individually and as part of the overall project;
The various project options should be discussed and analysed in detail. This includes a ‘donothing’ scenario which forms the basis for any incremental approach;
Any qualitative based scoring system (e.g. a Likert scoring system) may be used to rank
project options in order to determine which options should be subjected to further analysis.
However, it should not be used as the sole instrument to determine project selection; and
All feasible project options should be examined and if they are not examined a clear
explanation of what makes them unfeasible should be provided.

3

Financial Analysis

In general, many projects will start with a financial analysis.4 A financial analysis helps to determine
whether a project provides an adequate return for private sector investment. If this return is not
sufficient, then there may be some rationale for public funding support (provided the project
generates sufficient economic benefits). The determination of the financial return is based on a
Discounted Cash Flow (DCF) approach. This approach is associated with a number of typical
assumptions including:
An incremental approach is taken (this should be viewed in accordance with the option
analysis discussed in the previous section);
Only cash inflows and outflows are considered (this excludes other accounting items like
depreciation that do not correspond to actual cash flows [The inclusion of the purchase price
and depreciation would constitute double counting]); and
An appropriate discount rate should be applied to aggregate cash flows so that comparisons
can be made in present value terms.






There are typically six components of a financial analysis in terms of the ECDG guidelines. These
components have different interdependencies which will be explained and examined in this section.
These components are:







3.1

Total investment costs;
Total operating costs and revenues;
Financial return on investment cost: FNPV(C) and FRR(C);
Sources of financing (including the EU grant calculation);
Financial sustainability; and
Financial return on the national capital: FNPV(K) and FRR(K).

Financial Return on Investment

As discussed previously, the financial analysis should be based on an incremental approach so that
all costs and revenues are a direct result of the project being undertaken. As such, many ‘do-nothing’
project options may also lead to some operating costs and revenues. Typically, there may be no
investment costs in a ‘do-nothing’ scenario. However, in a ‘do-minimum’ scenario (which may be
deemed to be the business as usual scenario) there may be some extraordinary maintenance costs
which may be deemed as investment costs. These extraordinary maintenance costs ensure that the
project remains in operation.
Investment costs
In terms of investment costs, the ECDG guidelines indicate what are considered as investment costs.
This is not vital when computing the FNPV(C) as both investment costs and operating costs are
included. This is particularly evident when operating costs are labelled as extraordinary

4

In some cases where there are no financial revenues, the appraisal may start with an economic appraisal.
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maintenance.5 According to the ECDG guidelines, these operating costs should really be treated as
an investment cost. The same applies to changes in working capital which should also be considered
as an investment cost.
Operating costs
These costs are accrued due to the day-to-day running of the project. Typical operating costs will
include:






Wages/Salaries;
Energy costs;
Maintenance costs;
Security costs; and
Administration costs.

Operating revenue
Examples of potential revenues are:



Sales; and
Usage charges.

There are other potential types of revenue that may accrue due to the project which may not be
deemed as a source of revenue. An example of such an income stream would be charitable
donations to the project promoter as a result of the project. It must also be noted that on some
occasions the operator of the infrastructure may not be the owner of the infrastructure. On such
occasions the operator may pay a tariff to the owner. For the owner of the infrastructure this will
constitute financial revenue whereas for the operating firm this will be deemed as an operating cost.
VAT status of the project
The VAT status of the project should be clearly stated in the financial analysis. This has direct
implications for the investment costs, operating costs, operating revenues and the calculation of the
EU grant. If a project is considered to be exempt from VAT, then VAT should be excluded from all
costs and revenues as well as the EU grant. However, if the project is deemed ineligible for a VAT
exemption and the project promoter bears the full VAT burden, then VAT should be included in all
costs estimates. It should also be included in the EU grant calculation if the project promoter has no
way of recovering this VAT. In terms of revenue, VAT should be deducted regardless of the VAT
status of the project promoter. As discussed subsequently, VAT (being an indirect tax) should be
excluded from all estimates in the economic analysis.

5

It must be noted here that these types of investment costs should be included in the discounted net revenue (DNR) and not the
discounted net investment cost (DIC) when computing the funding gap rate. This will be discussed further in the computation of the
EU grant.
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Financial Discount rate
For financial analysis in general a real discount rate of 5% should be used. This is based on the
assumption that all prices used are in constant terms. However, there may be some rationale for
using nominal prices to proper reflect the nature of the project under consideration. If this rationale
is provided and appears agreeable, then a nominal discount rate should be applied instead of a real
discount rate. This will typically be the real discount rate plus the rate of inflation assumed in the
appraisal.
Table 3.1: Financial Analysis at a Glance
FNPV(C)

SUSTAINABILITY

FNPV(K)

-(+)
+

-(+)

-

-

-

-

-

+
+

+
+

Total investment costs
Land
Buildings
Equipment
Extraordinary Maintenance*
Licences
Patents
Other pre-production expenses
Changes in working capital
Residual value*
Total operating costs
Raw materials
Labour
Electric power
Maintenance
Administrative costs
Other outflows
Interest
Loans reimbursement
Taxes
Total operating revenues
Output X
Output Y
Sources of financing
Community assistance
National public contribution
National private capital
Loans
Other resources (e.g. operating subsidies)

+
+

+

+
+
+
+
+

-

*in the calculation of the funding-gap rate these items are included in the discounted net revenue (DNR) and not in the discounted
investment cost (DIC) because not occurring during the investment phase. The same applies to the capital expenditures incurred during
the operational phase (e.g. replacement of short-life equipment).
Note: The ‘-‘ and ‘+’ signs indicate the nature of the cash-flow. For instance, national public contributions are considered as inflows when
checking the project sustainability and as outflows when estimating the return on the national capital (K).
Source: ECDG guidelines (Table 2.1, pg.34)
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Box 3: Overview of Demand Analysis
Many estimates of financial revenues will be based on future levels of usage. These usage levels are
typically driven by forecasts of the future demand which in turn may be influenced by expectations for the
Maltese economy. The projections of demand should be based on reliable data from existing sources or
based on new primary data collection.
As Malta has an average GDP per capital that is lower than the EU average, some realistic element of
convergence towards this EU average may be applicable in the demand analysis. London Economics
believes that when making forecasts about the Maltese economy, some reference should be made to the
macro-econometric model of the Maltese economy that is used by the Central Bank of Malta. Forecasts of
the macro economy are the basis for many sector specific forecasts. Statistical relationships may exist
between sectors and the wider economy and these relationships may be estimated based on historical
data. These relationships may also be changing overtime and some account of this should be taken in the
demand analysis.
Demand forecasting typically represents mean estimate forecasts. It may be worthwhile to provide the
levels of upside and downside risks associated with these forecasts. This allows for the forecast used to be
based on the expected mean rather than the observed mean. The difference between these two
estimates will be the same if distribution of the forecasts follows a normal distribution.
Unless there is a convincing and evidenced based estimate of demand the project’s financial and
economic estimates are not likely to be accurate. Project promoters should ensure that the basis for
demand projections is sufficient and would be in line with private sector investor requirements.
In terms of estimating future demand, there are a number of different approaches that may be used.
However, for significant projects rigorous market research may be required. As discussed in the risk
analysis section, there are various judgments calls needed when evaluating the demand analysis that a
project’s benefits are based on.
Obviously, demand analysis also plays a crucial part in the economic analysis as well. Often demand
analysis will be central to applying willingness to pay type estimates into the future. The same principles
discussed here for the financial analysis should be carried over to the economic analysis. In other words,
the demand projections should be realistic and based somewhat on available data.

Inflation
The monetary value of costs and benefits should be expressed in real terms so that the effects of
inflation do not distort future cost and benefit streams. This is in line with using a real financial
discount rate. It may be necessary to deflate future cash flows which reflect expected inflation by
using a deflator based on a forecast of future inflation levels. Price movements may not be the same
for the entire economy. For example, fuel prices may have an inflation rate that is higher than the
average inflation. In such cases, it may be appropriate to account for this real inflation. Conversely,
some technology products may see price decreases even in the context of general price inflation.
Thus using constant prices in this case may overstate the real financial cost of such technological
inputs. Inflation forecasts should be based on estimates produced by the Central Bank of Malta.
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Calculation of the FNPV(C)
The calculation of the FNPV(C) is based on the sum of discounted net cash flows. The net cash flows
are computed based on the difference between costs and revenues. The residual value (if positive)
should also be included as revenue in the final year of evaluation.

In the equation above, St is the balance of cash flow at time t and at is the financial discount factor
chosen. Typically this financial discount rate will be 5%.
The FRR(C) may be estimated based on the value of the FNPV(C). This is the value that zeros out the
value of the FNPV(C). It may be used to evaluate the project performance in light of the use of public
funds. Typically, if the project offers a positive FRR(C), then the project will be funded privately and
there is no need for EU assistance.

3.1.1 Common mistakes in calculating the FNPV(C)
Treatment of VAT;
The use of nominal discount rates;
Estimation of the residual value; and
Wrongful inclusion of contingency amounts in the DCF analysis.






Box 4: The residual value of the Investment
The residual value can be calculated in three ways:


Selling value



Using economic depreciation formula



NPV of cash flows in remaining years of the project

The selling value approach considers the value of the project at the end of the chosen time horizon net of
remaining liabilities.
The second approach involves using a standard depreciation formula where the value of the asset
decreases in each accounting period. The residual value is then simply the net present value of this
depreciation adjusted asset in the last year of the project.
Finally, the residual value may also be calculated by taking the net present value of the cash flows that
remain in the lifetime of the project. Typically, if the project is forecasted to last significantly longer than
the project evaluation period and is net revenue generating, then the residual may be positive. Also, in
some cases the residual value may be slightly negative if this NPV method is used. In these instances it is
assumed that the residual value will simply be zero.
However, the residual value may be negative if there are significant disposal costs associated with the
project. A typical example of this would be a nuclear power plant where there are significant disposal
costs associated with its end-life existence.
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EU Grant Calculation
Once an estimate of the FNPV(C) is computed, the next step is to examine the sources of finance for
the project. Assuming that the project is eligible for ERDF funding, one of these sources of finance
will an EU grant. This should be calculated as per Annex I of the ECDG guidelines and shown here in
the way of an illustrative example in Table 3.4. Managing Authority guidelines also need to be
consulted and can impact on what costs are deemed eligible costs.6
Eligibility Rules
Detailed eligibility rules laid down by Malta and applicable to operational Programme I and
Operational Programme II can be downloaded at
http://www.ppcd.gov.mt/links_and_downloads?l=1 and must be followed in full.
These cover six main issues as follows:
Table 3.2: Issues Dealt with in Eligibility Rules
1.
2.
3.
4.
5.
6.

Approved Project
Eligibility Period
Eligibility of Operations Depending on the Location
Proof of Expenditure
Implementation
Type of Expenditure

Source: PPCD

In London Economics’ experience of projects in Malta two of the above issues are of particular
practical relevance, namely eligibility period and types of expenditure which are eligible.
All rules in the detailed guidelines must be followed. It is, however, useful to highlight aspects of
these two rules in this overview guidance document.
Eligibility Period
For expenditure to be eligible it must be incurred between 1 January 2007 and 31 December 2015.
In order to be eligible, operations must not have been implemented before the starting date.
Nonetheless, the Grant Agreement will define the eligibility period of each operation which is
generally stricter than 1 January 2007 and 31 December 2015. In the case of Aid Schemes
implemented under Article 87 of the Treaty, the date of eligibility cannot precede the date when the
call for proposals by Intermediate Bodies (to Beneficiaries) is used.

6

Eligibility Rules November 2011 “Eligibility rules laid down by Malta and applicable to Operational Programme II funded by the European
Social Fund (ESF)”
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Types of Expenditure Eligibility
To give an indication of the issues in the types of eligible expenditure it is useful to summarise the 33
rules in the detailed guidance document for Operational Programme I. We would, however, stress
that it is essential to consult the detailed rules and seek clarification from PPCD where appropriate.
Table 3.3: Summary of Eligibility Rules (Operating Programme I)
Rule 1: Project Management
Rule 2: Supervision Costs
Rule 3: Staff Costs
Rule 4: Social Security
Contribution
Rule 5: Purchase and
Renting of Land and Real
Estate
Rule
6:
Travel
and
Subsistence Allowance
Rule 7: Indirect Costs
(Overheads)

Rule 8: Research/Studies
Rule 9: Publicity Costs
Rule 10: Consumables
Rule 11: Furniture
Equipment
Rule 12: Depreciation

and

Rule 13: Mobile Assets
Rule 14: Transport Costs
Rule 15: Purchase of
Second Hand Equipment
Rule 16: Financial and Other
Charges
and
Legal
Expenses

Rule 17: Consultancy Fees
Rule 18: Leasing
Rule 19: Software
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Project management costs are eligible only under certain conditions.
Supervision costs are typically eligible but specified conditions apply.
Unless specifically authorised by the MA, own staff are not eligible.
In principle, these costs are considered eligible subject to certain conditions including that
employee costs are borne by the Beneficiary.
These costs are typically eligible in exceptional, well-defined and justified cases and subject
to conditions. One such condition is that land should not amount to more than 10% of
eligible expenditure.
Costs related to travel and subsistence allowances are considered eligible in cases where
projects involve activities which need to be held abroad.
Apportionment of the applicant’s overheads (including telephone, mobile expenses,
electricity expenses, internet connection) is not considered eligible. If the Managing
Authority has approved a flat rate covering indirect costs in the Grant Agreement, this rate is
eligible subject to conditions.
Research/studies conducted in areas identified within the Operational Programme (OPII) are
eligible subject to conditions.
Publicity costs are eligible for funding under certain conditions.
Consumables required for the implementation of the project are eligible for co-financing but
are subject to conditions.
The purchase of furniture and equipment and the adaptation of premises are only
considered eligible when the expenditure incurred is complementary to the project.
The cost of depreciation of furniture and equipment for which there is a direct link with the
implementation of the project is eligible expenditure under certain conditions.
The purchase of mobile assets is typically not eligible expenditure.
Transport costs for participants/trainers/project managers may be considered eligible for cofinancing in certain cases.
The purchase of second hand equipment is typically not eligible expenditure.
Where co-financing by the ESF requires the opening of a separate bank account or
accounts for implementing an ESF operation, the bank charges for opening and
administering of this account form part of the administrative costs relating to an operation
and is therefore eligible expenditure. Interest on debt is not, however, eligible and charges
for financial transactions, foreign exchange commissions and losses, and other purely
financial expenses are not eligible. The cost of legal fees for advice, notary fees, technical
or financial expertise and accountancy or audit services are eligible under certain conditions.
Consultancy fees which provide support for the completion of the application are eligible
items of expenditure subject to a number of conditions.
Expenditure incurred in relation to leasing operations is eligible subject to specified rules.
The development/procurement of software for teaching purposes and for collection of data
relating to human resources and the development or upgrading of IT systems and software
which support reforms is considered eligible.

Rule 20: Training Costs
Rule 21: Contributions in
Kind
Rule 22: VAT and Other
Taxes

Rule 23: Housing
Rule 24: Costs Incurred in
Managing and Implementing
the Structural Funds
Rule 25: Cross-financing
Rule
26:
Revenue
Generation
Rule 27: Pre-financing of
Major Projects
Rule 28: Service Utility
Works
Rule 29: Arrangements for
Temporary Structures
Rule30: Maintenance/Repair
Costs
Rule 31: Hospitality
Rule 32: Renting
Rule
33:
Engineering

Financial

Training costs that are deemed part of the investment phase of the project are deemed
eligible.
Contributions in kind are not considered as eligible expenditure.
VAT does not constitute eligible expenditure except when it is genuinely borne by the
Beneficiary or individual recipient. The treatment of VAT will vary depending on the status of
the activity carried out. Other taxes and charges which arise from co-financing by the
Structural Funds do not constitute eligible expenditure except where they are genuinely and
definitively borne by the Beneficiary or individual recipient.
Expenditure on housing shall be considered eligible under certain conditions.
Technical assistance expenditure is eligible for co-financing under ESF assistance under
certain conditions.
The ERDF may finance in a complementary manner under certain conditions
It is important to show whether the project has the scope for revenue generation.
The MA, may on occasion, pre-finance expenditure related to major projects listed within the
OP subject to conditions.
These may be considered eligible subject to conditions.
This type of expenditure is eligible subject to it being directly linked to the project and other
conditions.
Maintenance/repair costs – including those related to items procured through an ERDF/CF
project – are, in principle, not considered eligible
The financing of coffee breaks and lunches during seminars, conferences and training shall
be considered eligible subject to certain conditions.
Expenditure incurred in relation to renting is eligible for contribution under certain conditions.
These will be assessed by the MA.

Source: PPCD, downloadable at http://www.ppcd.gov.mt/links_and_downloads?l=1

Determination of the EU Grant
The EU grant is determined using the three equations below. Firstly, we calculate the funding-gap
rate (R) which can take two different forms depending on whether the project is net revenue
generating. If the project is not net revenue generating, then the funding-gap rate equals 100%.
When the project is net revenue generating, then the funding-gap rate should be calculated as the
ratio of maximum eligible expenditure (Max EE) to discounted investment costs (DIC).
The maximum eligible expenditure may be derived by taking the discounted net revenue (DNR) from
the discounted investment cost (DIC). The Discounted Net Revenue (DNR) equals the discounted
revenue less the discounted operating costs plus the discounted residual value. As discussed
previously, it must be noted that although extraordinary maintenance is deemed an investment cost,
it should be included in the DNR and not in the DIC for the purposes of computing the funding-gap
rate (R).
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Once the funding-gap rate (R) is known, we calculate the ‘decision amount’ (DA). This is defined as
the total eligible cost times the funding-gap rate (R).

The final step is the identification of the maximum EU grant as per the equation below. This is simply
the ‘decision amount’ times the maximum co-funding rate (Max CRpa). For Malta, this maximum cofunding rate is typically 85%.

Illustrative examples of typical EU grant calculations are given in Table 3.4. In this table, example 1 is
a project that generates significant revenue and this revenue exceeds operating expenditure.
Because of this the funding-gap rate (R) must be computed based on the equation above. In this
example, all investment costs are considered to be eligible and thus the investment costs equal
eligible costs (EC). In example 2, the operating costs exceed the operating revenues and the project
is said not to be net revenue generating.7 This means that the funding-gap rate used will be 100% as
shown in Table 3.4. Another point of interest in example 2 is that not all of the investment costs are
deemed eligible. Thus, the eligible costs (EC) are the investment costs less the ineligible costs. We
previously discussed examples of typical ineligible costs in Malta.
Table 3.4: Examples of calculating the size of the EU grant available

Discounted Investment Costs (DIC)
Discounted Net Revenue (DNR)
Max EE
Funding Gap Rate (R)
Investment Costs (IC)
Contingency amount (if applicable)
less ineligible costs
Eligible Cost (EC)
Decision Amount
Max CRrpa
EU Grant

Example 1
€ million
16.63
8.85
7.79
47%
18.03
18.03
8.44
85%
7.17

Example 2
€ million
1.14
0.12
1.03
100%
1.20
0.15
1.05
1.05
85%
0.89

Note: We have used the same notation as per Annex I of the ECDG guidelines for ease of comparison
Source: London Economics analysis

A contingency amount may be included in the EU grant calculations if a comprehensive risk
assessment is undertaken and these risks appear to warrant some level of contingency. These
potential contingency amounts should never be included in the discounted cash flow (DCF) analysis.
Some other brief points on EU grant calculation include:



7

The maximum contingency amount is 10% of gross initial investment costs;
The EU grant is applicable to the purchase of land; however, this is only applicable if land
represents 10% or less of the total initial investment costs; and

The positive value of 0.12 for the DNR is because the value of the discounted residual value exceeds the sum of the discounted operating
costs by € 0.12 million.
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3.2

Some costs may be deemed ineligible as discussed previously (typically this involves current
expenditure being misclassified as capital expenditure).

Sources of Financing

One of the sources of finance for ERDF projects that are deemed applicable for funding will be the
EU grant. The rest of the initial investment costs (and possibly some operating/reinvestment costs)
will have to be found from other sources. Within general framework of EU co-financed projects, the
main sources of finance (excluding the EU grant) include:




3.3

National public contributions (grants or capital subsidies at various government levels)
National private capital
Other resources (which could include EIB loans and other loans)

Financial Sustainability

Once the various sources of finance have been established, the project should be examined in terms
of financial sustainability. The crucial issue regarding financial sustainability is the timing of cash
receipts and cash payments. It should be clear from the CBA how sources of financing consistently
match outflows year-by-year.
Financial sustainability occurs if the net cumulated cash flow is positive in all years of the project
under consideration. In projects where operating costs exceed operating revenues, it should be
made clear who will cover this shortfall. This point becomes even more significant where a project is
associated with large replacement costs during its lifetime. Sometimes, these large replacement
costs are negated by choosing a short project lifetime. In such cases, the project may have financial
sustainability concerns if a longer evaluation period is chosen.
Once these sources of finance and the likely costs that they will cover are established, it is a question
for the Managing Authority to judge whether these sources are sustainable and in the best interests
of Malta. Evidence by project promoters should be submitted to assist this judgement.

3.3.1 Common mistakes in assessing financial sustainability
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Wrongful inclusion of residual value in assessment of financial sustainability;
No discussion of how potential shortfalls will be funded; and
No discussion of how large replacement costs may be funded in future if a short evaluation
period is chosen.

Box 5: Example of a project with potential financial sustainability issues
It is proposed that a private sector promoter submits a proposal for a waste incinerator to be built in
Malta. This could have benefits to Malta and is deemed eligible for EU assistance.
This project would require a quantity of waste for the private operator to gain a sufficient return. The
operating of this waste facility will be the responsibility of this private company. They will earn a modest
return in each year of operation based on guaranteed waste streams as per the contract. As part of the
contract, all operating and replacement costs will be borne by the private operator.
On first viewing this illustrative project appears to be financially sustainable with the private operator
taking the burden of all operating or replacement costs. However, this agreement is based on a
‘guaranteed’ level of waste. It is unclear from the above project description what happens if this
‘guaranteed’ level of waste is not met. Typically, if this happens then the private operator will have to be
reimbursed. In terms of financial viability it is important to know who/if someone will cover this
reimbursement.

Similarly, if the private operator did not cover the replacement costs then the project might also have
financial sustainability problems.

3.4

Financial return on national capital

The rationale for examining the financial return to capital is to establish the return on investment
from the perspective of the other financing sources (this could be national government contributions
or private contributions.)8 To examine the financial return on capital (FNPV (K) and FRR (K)), it is best
to take account of outflows and inflows. The outflows in the case of the financial return on national
capital are operating costs, national capital contribution to the project (both public and private),
related interest on loans and loans reimbursements. On the inflows side, only the operating
revenues and the residual value should be included. The EU contribution should never be included in
the estimation of the FNPV (K). The FNPV (K) and the FRR (K) should be calculated based on Table 2.1
of the ECDG guidelines (See Table 3.1).
The purpose of assessing the return on national capital is to examine whether the return is close to
the EU standard financial discount rate of 5%. If the return is significantly higher than this (even
though the FNPV(C) is negative), the EU grant brings supra-normal profits to the national
beneficiaries. This is not in line with the rationale for EU assistance. However, if there is a significant
private sector involvement in the funding of the project, then a somewhat higher return may be
acceptable to this component of the project.

8

In a situation where there are both private and public contribution to consider, it may be appropriate to consider the financial return on
capital for each of these components separately.
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Many of the mistakes that are observed in the FNPV(C) may be carried over to the computation of
the FNPV (K). However, other mistakes as set below will be uniquely applicable to the computation
of the FNPV (K).

Calculation of the FNPV(K)
The financial net present value of the capital, FNPV(K), is the sum of the net discounted cash flows
that accrue to the project promoter due to the implementation of the investment project. The
sources of finance (taken as inflows in the assessment of financial sustainability) are treated as
outflows in the calculation.

The equation above shows the calculation of the FNPV (K) where at shows the choice of financial
discount factor. This will be the same as in the calculation of the FNPV(C). St refers to the difference
between revenues plus the residual value (if positive) and sources of financing plus operating costs.
The FRR(K) may be calculated based on the value of the FNPV(K). This is simply the rate of return
that gives a FNPV(K) value of zero. It can be thought of as the rate of return for national
beneficiaries.

3.4.1 Common mistakes in calculating the FNPV (K)
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Wrongful inclusion of re-investment costs as an operating cost;
Wrongful inclusion of working capital;
Wrongful inclusion of EU grant in calculation; and
Wrongful inclusion of operating subventions.

4

Economic Analysis

Generally, the foundation for the economic analysis is a financial analysis as described previously. To
construct an economic analysis, various adjustments are made to the financial analysis along with an
estimation of other economic costs and benefits of the project under consideration.
In terms of adjustments, these can be broadly described as:



Shadow Prices and Conversion Factors; and
Fiscal Corrections.

As part of this guidance manual, London Economics have applied its knowledge of the Maltese
economy to create a set of conversion factors that can allow for converting a financial analysis
described previously into an economic appraisal. These estimates will include:








4.1

Maltese shadow price for labour;
Maltese shadow price for production inputs;
Maltese shadow price for water conservation;
An estimate of the value of time;
An estimate of the value of a statistical life;
A shadow price for CO2 emissions; and
A conversion factor for feed-in tariff subsidies.

Conversion of market to accounting prices

4.1.1 Shadow Prices and Conversion Factors
In CBA analysis, the main objective is to evaluate an investment in terms of its social value rather
than its financial value. Observed prices (used in the financial analysis) may not necessarily reflect
the true economic value of inputs and outputs. This may occur where:



Prices of inputs and outputs are distorted because of inefficient markets; and
Governments impose tariffs that are non-reflective of costs.

For example, for illustrative purposes let us assume that there is only one cement manufacturer in
Malta. Let us also assume no price regulation in this sector. Let us also assume a scenario whereby
the producer is able to set the price of cement at 20% higher than world markets and transport cost.
In economic appraisal the ‘true’ cost of this production input (i.e. cement) should be reduced by
20%. In practice, estimating these types of distortions is difficult and in general the market price
should be taken as the economic price.
In terms of government distortions in the market, the government could offer support that leads to a
financial price that is below the true economic price. In the economic appraisal an adjustment should
be made for this distortion.
Malta specific Shadow pricing on input prices
London Economics believes that the structure of the Maltese economy dictates that the default
conversion factor of 1:1 should be applied in most cases to investment and operating costs. This
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approach is taken as the Maltese economy is considered to be an open economy where significant
levels of trade with external countries occur. This conversion factor may not be appropriate in a
country where there are significant border taxes that distort the true price of goods. As the majority
of Malta’s imports come from within the EU (around 73% in 2010), these imports will not be subject
to border taxes. For this main reason, we believe that the default conversion factor of 1:1 is
applicable for Malta.
In terms of market distortions, London Economics believes that although they may exist in certain
sectors, there are not explicit or easily measured. In such cases, these guidelines require using the
standard 1:1 conversion factor.
Shadow pricing for labour Costs
Labour costs can often account for a large portion of investment or operating costs in a project. In
the case of Malta, we believe a shadow price of 1:1 should be applied to all labour cost inputs. The
main rationale behind this is that the unemployment rate in Malta is quite low (approximately 5.5%).
This unemployment rate has also remained relatively stable in recent times as shown in Figure 4.1.
Figure 4.1: Trends in Unemployment in Malta

Source: Office National Statistics Malta

Although we believe that a standard shadow price of 1:1 is applicable for labour costs in Malta at
present, this does not mean that this shadow price will remain constant in the future. For example, a
significant increase in unemployment in the future could lead to a situation where a different
shadow price may be applicable. Countries with high levels of unemployment may on occasion apply
a shadow price such that the economic cost of labour is lower than the actual financial cost. Labour
costs may also be subdivided by age, gender and skill level. London Economics note that Malta has
quite a low female participation rate when compared to other Member States, which may be
reflected in an overall lower participation rate or higher levels of what is defined as ‘inactive’ in
terms of formal participation in the labour force. It should be noted that Malta has experienced an
increase in female employment rate of persons between 15-64 years of age from 33.5% (2005) to
41% (2011). In fact the table below, which shows the percentage of the population that is classified
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as inactive in the labour market, mirrors a decrease in overall activity, as female employment is
increasing.
Table 4.1: Inactive population as a percentage of the total population (%)
European Union (27
countries)
European Union (15
countries)
Belgium
Bulgaria
Germany
Ireland
Spain
France
Italy
Cyprus
Malta
Netherlands
Poland
United Kingdom

2007

2008

2009

2010

2011

29.6

29.2

29.1

29.0

28.8

28.1
32.9
33.7
24.4
27.5
28.4
30.1
37.5
26.1
41.6
21.5
36.8
24.5

27.7
32.9
32.2
24.1
28.0
27.4
30.0
37.0
26.4
41.1
20.7
36.2
24.2

27.6
33.1
32.8
23.7
29.2
27.0
29.5
37.6
26.0
40.9
20.3
35.3
24.3

27.6
32.3
33.5
23.4
30.2
26.6
29.5
37.8
25.6
39.7
21.8
34.4
24.5

27.5
33.3
34.0
22.8
30.8
26.3
29.6
37.8
26.5
38.4
21.6
33.9
24.3

Source: Eurostat

It could be argued that this is the result of specific features in the labour market which may indicate
that some adjustment may be required to account for this in the economic analysis. However,
London Economics believe that this low participation rate may be related to cultural or other
preferences and in the absence of detailed data to disprove this, no adjustment should be made.
London Economics do not believe that for Malta an adjustment should be made for ‘inactive labour’.
However, if at some time in the future it is deemed that this ‘inactive labour’ is reflective of ‘hidden’
unemployment, then an adjusted shadow price for labour may be appropriate. The estimation of the
shadow price of labour should be viewed in the context of employment and unemployment rather
than employment, unemployment and ‘inactive labour’. Thus, ‘inactive labour’ should be added into
unemployment if it can be proven that this is reflective of a lack of labour market opportunities
rather than a cultural preference.
It is also possible that a country with high unemployment in unskilled labour may allow for the use of
a shadow price below one in the costs of unskilled labour. For skilled labour, where lower overall
unemployment exists, a typical 1:1 shadow price may be taken. At present, London Economics
believe that the standard 1:1 shadow price of labour is appropriate for the cost of all labour inputs in
Malta.
Feed-in-Tariff
One significant policy intervention in Malta is the use of a feed-in tariff system for renewable energy
production. This is essentially a transfer between two economic agents in the country (government
and the energy producer). Typically, these types of transfers are not included as an additional
economic value in cost-benefit analysis. It should be clarified here that the value of the subsidy in
excess of the production cost is the pure transfer payment. Thus, some of the feed-in tariff revenue
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can be seen as a payment for a service (electricity production). In this case, it is clear that this
subsidy intends to reduce dependence on imported fossil fuels through increased domestic
production. Thus, the aspect of the economic benefit is not the feed-in tariff revenue but the value
of significant energy savings, increased energy security which should be included as an additional
element in the cost-benefit appraisal and reduced environmental emissions (see also section 4.1.2).
London Economics believe that this transfer should not be included separately in the economic
analysis.
The value of energy security is a complicated issue and there are various methods used to estimate
this. Typically, the approach used involves some form of willingness-to-pay methodology. The value
of security of supply is referred to as the ‘value of loss load’. Estimates of this often vary significantly
by country and estimation methodology. A simplified approach that can be used to estimate the
‘value of loss load’ is the production function approach. This uses information on Gross Value Added
(GVA) and electricity consumption to estimate the loss in value added as a result of an electricity
disruption. A recent estimate for another country9 indicates a total VoLL estimate of €6.50/kWh.
However, this VoLL estimate is for electricity rather than all energy. Similar approaches may be
adopted for other energy sources such as natural gas10. For most projects such a benefit should not
be included. If, however, project promoters believe this is a significant benefit for a particular project
then it would be important for project promoters to estimate this in detail.
Carbon and other Emissions
Many emissions are global pollutants and the externality costs associated with them will not be, in
theory, country-specific. However, some emissions will be very much location specific and the
marginal damage may be higher as a result. For this reason, we will show an estimate of the
economic value that should be applied to various emission reductions in Malta (See Table 4.2).
Table 4.2: Value of Emissions in Malta
Emission Type
CO2
SOx
NOx
Particulates

Shadow
prices/kg
0.025
9.25
9.64
28.2

Source: ECDG guidelines and Shadow Pricing Handbook (2010)

Value of Time
The value of time will be different across different countries. When estimating an appropriate value
of time, clear distinctions should be made regarding the composition of these time savings. These
time savings include:

9

Zachariadis and Poullikkas (2012) “The costs of power outages: A case study from Cyprus” Energy Policy, Vol. 51

10

London Economics (2011) “Value of Loss Load” Report for Ofgem, available at:

http://www.ofgem.gov.uk/Markets/WhlMkts/CompandEff/GasSCR/Documents1/London%20Economics,%20Estimating%20Value%20of%2
0Lost%20Load%20-%20Final%20Report%20to%20Ofgem.pdf
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Values of working time per person
Values of non-working time per person
 Commuting time
 Non-commuting time

The value of time, if this is a work saving where the employee is able to spend more time at work,
can be estimated using the real employer wage rate or the willingness of users to pay for time
savings. London Economics believes that the value of working time in Malta should be based in part
on the cost of wage rates paid by the employer. This has risen in recent years and may rise further in
the future. The average earnings in Malta are generally below the average earnings in the EU as a
whole. One of the aims of the EU structural funds is that new EU member countries converge
towards the EU average in terms of GDP per capita. This may allow for some level of convergence in
future estimates of average earnings.
The ECDG guidelines included some estimates for this figure for Malta. As part of these estimates, an
estimate of non-work time is also included. These estimates were based on European research on
willingness-to-pay approach based on quantifying the consumer surplus associated with time
savings. EU estimates suggested a value of time in Malta in 2002 of €18.64 for work time and €6.53
for non-work time.
Both these figures are in 2002 prices and thus need to be converted to 2012 (current) prices using
appropriate growth factors. These growth factors should be in real terms. Estimates of current value
of time based on values shown in the ECDG guidelines and applying the appropriate growth inflator
suggest a 2012 value of work time of €22.45 for Malta and €7.86 for non-working and leisure time.
Table 4.3: Growth factor applied to convert estimate of value of time into 2012 prices

Malta (€current)

Value of Time
(Work (€) 2002
prices)
18.64

Growth factor
(2002-2012)

Value of Time (Work (€) 2002
prices)

1.204

22.45

Source: London Economics analysis of HEATCO (2006) study

These estimates appear to be high when compared with average earnings in Malta. However, these
hourly rates include a number of factors that are not taken into account in the average Maltese
earnings figures including employer costs associated with employing each person.
Malta specific estimates of Value of Time
Value of Working Time
The EU figures presented previously were derived from estimates obtained through a large European
research project. This study11 provided estimates of the value of time for all countries in the EU 27. A
comparable methodology was applied based on meta-analysis combining willingness-to-pay

11

HEATCO, Developing Harmonised European Approaches for Transport Costing and Project Assessment, Deliverable 5.
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estimates from a large number of studies conducted throughout the EU. This analysis was then used
to estimate value of time in each country. These estimates are shown in the ECDG guidelines (pg. 76)
and can easily be updated as previously done.
In the original HEATCO study12, it is indicated that estimates established in national guidelines should
be used in certain countries. London Economics believes that one of these countries is Malta. The
HEATCO study recommends that the value of non-working time is taken from this study rather than
from national guidelines. However, London Economics believe that a national estimate, as derived
subsequently, is more appropriate. London Economic also recommends that the value of time for
commercial vehicles should be same as passenger vehicles in Malta. As part of the preparation of
this guidance manual, London Economics undertook some independent analysis of the estimates
provided in the HEATCO study. One of the key findings of this was that the HEATCO appears to
overestimate the value of time for countries with average wages significantly below the EU average.
Using the HEATCO estimate for Malta indicates a value that is around twice the average wage rate in
Malta. Although the value of time may not be equal to the average wage rate, London Economics
believes that it is more appropriate to develop a new specific value for Malta. For this reason,
London Economics have estimated a Maltese specific value of time based on current data available
for Malta. A detailed description of the methodology and the value of time estimate follow below.
The key inputs for the derivation of the value of work time are shown in the table below. These have
been estimated based on data freely available from the National Statistics Office (NSO) in Malta and
Eurostat.
Table 4.4: Estimating the Value of Time in Malta
Total Employed (1)
Average hours (per week) (2)
Annual hours worked per person (3)
Gross earnings - annual data (4)
Estimated incremental average cost to employer (5)
Total average cost of employment (6)
Total cost of all Employees (€ million) (7)
Value of Working Time (€ per hour) (7/(1*3)

167,627
39.4
2,049
21,446
10.73%
23,748
3,980.83
11.59

Source: Eurostat, NSO, London Economics Analysis

In terms of the value of working time, the key economic variable is the total cost to the employer of
employing staff. London Economics have estimated (based on Eurostat data) that the incremental
cost to the employer is around 10% in excess of salary costs. According to Eurostat, the average
gross earnings in Malta were €21,446 in 2010. The total cost of all employees is simply the
multiplication of the total employed (1) and the total cost per employer (6). To estimate the value
we simply divide the total cost of all employees (7) by the total number of hours worked in the
economy (3) and the total employed (1). This gives an estimate of the value of working time of
€11.59 per hour.

12

HEATCO (2006), Developing Harmonised European Approaches for Transport Costing and Project Assessment, Deliverable 5. Available at
http://heatco.ier.uni-stuttgart.de/HEATCO_D5_summary.pdf
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However, this value can be considered as an underestimate as typically those who spend the most
on transport have higher earnings which would mean that their value of working time using this
method should be higher. We estimate this differential using data from the 2008 Household Budget
Survey in Malta. We estimate this figure using the following method:
1.
2.
3.
4.

Income per household was measured for each household income octile;
Average income per household (A);
Average transport spend per household for each household income octile;
Income per household per household octile was weighted by average transport spend per
octile to obtain weighted average income (B);
5. (B) was divided by (A) which gave an estimate of 1.30
The value of time derived earlier was then multiplied by this income factor to estimate the final
value of time. The final estimate of work time in Malta is estimated as €15.07 per hour.
Value of non-working time
A typical approach to estimating the value of non-working is that working time is typically two and a
half times higher than non-working time. Another adjustment to the value of working time must also
be made. This value should be based on gross employee earnings and should not include the
incremental cost to the employer. Applying this adjustment gives a value of working time of €10.47
per hour. The value of non-working time is then 40% of this figure or €4.19 per hour. This figure is
multiplied by the income factor described previously to get an estimate of €5.44. However, this
figure is in market prices and thus needs to be divided by the indirect tax factor (18%) to obtain the
factor price (€4.61).
Table 4.5: Value of time in Malta (€2012 per passenger per hour, factor prices)
Malta (€current)

Value of Time (Work (€))
15.07

Value of Time (Non-Working (€))
4.61

Source: London Economics analysis of Maltese specific data

It must be noted that the figures presented above are in factor prices. This simply means that they
do not include indirect taxes. The market prices can be estimated by applying an indirect tax factor
to two variables. We use an indirect tax factor of 18%. For the value of working time, the market
price will be the factor prices times the indirect tax factor. However, as non-working time is typically
based on a revealed or stated preference estimate that includes indirect taxes (market prices), factor
costs are estimated by dividing by the indirect tax factor. The resultant market prices are shown in
the table below.
Table 4.6: Value of time in Malta (€2012 per passenger per hour, market prices)
Malta (€current)

Value of Time (Work (€))
17.79

Value of Time (Non-Working (€))
5.44

Source: London Economics analysis of Maltese specific data

Value of Statistical Life
Infrastructure improvements in various sectors may result in lower levels of accidents, injuries or
even fatalities. As with the value of time, the value of a statistical life will differ across countries and
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even across regions. This is due to average income disparities. As with the value of time, the ECDG
guidelines include an approximate figure for the value of a statistical life for Malta. These figures are
disaggregated by type of injury and are shown in Table 4.7.
Table 4.7: Value of Statistical life (€2002, factor prices)
Country
Malta (€2002 prices)

Fatality

Severe Injury

Slight Injury

1,001,000

127,800

9,500

Source: ECDG guidelines, HEATCO, Deliverable 5, 2004.

Updated estimates of a statistical life are set out in Table 4.8. As with the value of time, these values
are based on ECDG guidelines estimates and are inflated using an appropriate growth factor. These
estimates may increase in the future in line with real growth in the economy. As with the value of
time, these estimates should ideally be based on average income levels in Malta.
Table 4.8: Value of Statistical life (€2012 prices)
Country
Malta (€2012 prices)

Fatality
1,205,573

Severe Injury
153,918

Slight Injury
11,442

Source: ECDG guidelines, HEATCO, Deliverable 5, 2004, Central Bank of Malta, London Economics analysis

These estimates are based on the updated HEATCO study which uses a willingness to pay
methodology to estimate VOSL across all EU 27 countries. London Economics believes that there
may be merit in the Managing Authority investigating the estimation of a Maltese specific estimate.
The HEATCO are based on willingness-to-pay surveys that were undertaken in different member
states. They were then converted into Maltese estimates using an income elasticity assumption of
unity. For new estimates for Malta to be prepared a specific willingness-to-pay survey would be
required.
Value of Water in Malta
Overview of typical approaches of estimating the value of water
Malta is a country with low levels of rainfall. This creates the potential for shortage in periods of high
demand. For this reason it could be argued that Malta is likely to have a higher value on water
conservation than other European countries, but this is in part related to the opportunity cost of
‘producing’ water where this is feasible. The current tariff levels for water usage in Malta are shown
in Figure 4.2. These reflect the financial revenue earned by a water provider. However, these may
not fully reflect the true economic value of water in Malta. For this reason, there may need to be a
conversion factor (CF) for water to represent this full economic value.
Figure 4.2: Current Water Tariffs in Malta

Revision of Water tariffs as from 1st January 2010
Bands m
Domestic (NoP=0)
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3

3

Present tariff per m (€)

≤33

2.30

>33

5.41

Bands m
Domestic (NoP≠0)

The above tariffs are
per person.

3

Present tariff per m (€)

≤33

1.47

>33

5.41

Bands m
Non Residential

3

3

Present tariff per m3 (€)

≤168

2.10

169 and ≤ 40,000

2.50

> 40,000

1.75

Source: Water Services Corporation (2013)

A particular conversion factor can be estimated in a number of ways. A willingness-to-pay (WTP)
approach can be adopted for water where the market prices of alternative ways to secure clean
water provision are empirically measured. This could in part be based on the price of bottled water
or the cost of any domestic filtration system that distributes clean water. This approach essentially
quantifies the price of alternative water provision.
An alternative approach may be to estimate a factor which converts the financial revenue from
water charges into an economic value. As per the ECDG guidelines, this conversion factor may be
estimated by taking the mean value of the WTP for water provision and the long-run marginal cost of
the service. This approach may be further adjusted by considering distributional effects of water
provision. This approach is favoured where an exact estimate of the WTP is not known and thus an
approximate value is only available. Using this approach, it must be noted that this conversion factor
may change over time. This may be caused by either increasing costs or higher values being attached
to clean water.
As noted in Beaumais et al.13, there are very few studies that directly analyse the willingness to pay
for water in the developed work. Typically this type of analysis is done for countries in the
developing world where clean work scarcity can have severe consequences. In the Beaumais et al.
study, the authors use OECD survey data that has been collected in 10 OECD countries. As WTP can
be quite a difficult question to answer in a survey, this study had a large number of non-responses.
This meant that the study could only report meaningful estimates of WTP for three countries along
with an overall figure for the entire sample. The headline results are shown in the table below.

Table 4.9: Annual WTP estimates as percentage of the water bill
Country
Pooled Data
Italy
Korea
Mexico

Median Water
bill (€)

Mean WTP (%)

Median WTP
(%)

Min.

Max.

185.28
200.00
86.75
74.11

7.79
8.67
5.80
10.19

7.57
8.62
5.79
10.26

4.18
3.60
3.46
6.88

12.96
14.42
7.96
12.98

Source: Beaumais et al. (2012)

13

Beaumais et al. (2010) “What are Households Willing to Pay for Better Tap Water Quality? A Cross-Country Valuation Study” CES
Working Paper
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These results indicate that the average willingness-to-pay is around 108% of the water bill. This
would indicate that a conversion factor of 1.08 would be appropriate to convert the financial
revenue earned from water charges into the true economic value.
The gross willingness to pay (GWTP) may also be derived based on the formula14 below
GWTP = (P.Q2 x)/ (1-x). [Q2/Q2x – Q1/Q1 x]
Where P is the ruling price, Q1is the quantity consumed, Q2 is the new quantity consumed and X=1/e
where e is the price elasticity of demand.
This suggests that estimating a price elasticity of demand may also prove useful in estimating the
conversion for water prices. London Economics recommends that PPCD commissions a more
detailed separate study on the economic shadow price of water – but in the absence of this we
suggest that a shadow price of 108% of the water bill may be an appropriate interim indicative
measure. This indicates that if a project saves water with financial value of €100 (in water bills, for
example) then the economic value of this saving is actually €108. This estimate is based on a
selection of other countries with water scarcity15. Thus, the estimate may not be entirely reliable in a
Maltese context. However, the countries chosen have similar characteristics to Malta in terms of
water scarcity.
Typically, the economic shadow price of water will be based on willingness-to-pay approach. This
may be estimated using stated preference or revealed preference approaches. Stated preference
techniques that could be used are the contingent valuation or choice modelling approaches. Both of
these methods are survey-based and can be used to elicit an estimate for improved water provision.

4.1.2 Fiscal Corrections
All figures in the economic analysis should be net of indirect taxes. All inputs should be gross of
direct taxes.
The typical example of an indirect tax is VAT and this should be excluded from the economic analysis.
As discussed previously, it may still be included in the financial analysis depending on the VAT status
of the project. Other examples of indirect taxes that should be excluded in the economic analysis are
excise duties and fuel taxes.
Direct taxes should not be excluded in the economic analysis. This refers to all inputs but the most
common input where this point is most applicable is labour taxes. The direct labour taxes that should
not be excluded from the economic analysis include income taxes, social insurance contributions and
any other social security type payments. In Malta, these social security type payments are referred
to as ‘national contributions’ and these should be considered as direct taxes and are to be included
in the economic analysis.

14

See pg. 17 in Gibbons, Diana C. (1986). The. Economic Value of Water. A Study from Resources for the Future

15 This is based on the table

on pg. 11 of Beaumais et al. (2012)
Available at http://www.worldwaterweek.org/documents/WWW_PDF/2012/Wed/IWRECa/Olivier-Beaumais-iwrec.pdf.
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The final typical fiscal correction is in relation to subsidies granted by a public entity to the project
promoter. These types of subsidies should be viewed as pure transfer payments and thus be
excluded from the economic analysis. This implies a conversion factor of zero. As discussed
previously in relation to the feed-in tariff in Malta, some subsidies attempt to correct for
externalities. As such, these subsidies may have valid economic benefits. However, if these subsidies
are included as economic benefits, then no other economic benefits that correct for this externality
should be included as economic benefits. These would lead to ‘double counting’ of benefits. The
same logic applies to economic costs where some extra financial cost is placed on inputs to reflect
negative externalities.

4.1.3 Common Mistakes when converting financial to economic values
VAT should always be excluded from the economic analysis; this includes the estimate of the
residual value; and
Social Security contributions (including national insurance contributions) should not be
excluded from the economic values.




4.2

Monetisation of non-market impacts

4.2.1 Non-market benefit
Some goods will not have an observed market value and thus it is not possible to use conversion
factors to estimate the true economic value. However even in the absence of a market, they may still
have a measurable economic benefit or cost. The typical approach to estimating this impact is to
apply a willingness-to-pay (WTP) type method. As discussed previously, using a WTP estimate
assumes that it is not possible to convert financial values into economic values using conversion
factors. In cases where the WTP approaches are not deemed possible or relevant then the economic
benefit may be deemed to be the long-run marginal cost (LRMC). There are various different
approaches to elicit such an estimate generally broken down into three categories:




Stated preferences
Revealed Preference
Benefit transfers

Revealed preferences
In general, revealed preference approaches to estimate willingness-to-pay are based on market
transactions. Thus, we are interested in what is revealed about preferences in a market setting. The
main strength of this approach is that it is based on actual observed decisions in a market. However,
it does require quite a lot of data and often the behavioural assumptions that underpin the models
are difficult to test. The main methods of applying a revealed preference approach are:



Hedonic pricing method; and
Travel costs method

Other approaches like the averting behaviour method or the cost of illness method may also be used
in order to show revealed preference estimates of willingness-to-pay. However, these methods are
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not commonly used in a Malta context and no further discussion of these approaches will be
provided in this manual.16
Hedonic pricing method
This approach makes use of behaviour in markets to elicit estimates of willingness-to-pay for
particular goods or services. The typical markets that are examined in this context are the property
market and the labour market. For example, a house that is beside the ocean may have a higher
selling price than an identical house that is not beside the sea. In this simple example the revealed
preference estimate of willingness-to-pay of the value of living beside the sea is the difference in the
two market selling prices of the houses. This approach is typically undertaken using a regression
approach that attempts to isolate the implicit price of the good or service under consideration. A
similar approach may be adopted using the labour market where wage differentials may be
determined by the presence of certain goods or services.
A potential problem with this approach is that there is typically a lack of information in the
households that make the decision and they may be behaving somewhat irrationally. The other main
problem is an estimation problem, where due to multicollinearity it is difficult to extract the exact
value attributable to the good or service under examination.
Travel Cost method
This revealed preference approach involves the summation of the various costs incurred to consume
a good or service. These costs may include travel costs, admission price, on-site expenditures and
expenditure on capital equipment necessary for consumption. The main strength of this approach is
that it is based on actual market decisions and many of the costs are known in advance.
However, the travel cost method is only an estimate of the use value of the good or service. It does
not consider the non-use value (option value and existence value). This problem tends to understate
the true willingness-to-pay for some goods or services. The other main problem with the travel cost
approach is related to ‘multiple purpose’ journeys. Often, it is difficult to estimate the travel cost of a
journey to one particular location in the context of a multi-purpose journey. This will typically
overstate the willingness-to-pay estimate derived using the travel cost approach.

Stated Preference Methods
This type of approach typically requires the use of a representative survey which asks direct
questions about the type of project under consideration. This approach uses a survey to elicit
people’s future behaviour in markets in terms of their willingness-to-pay for a good or service (or in
terms of their willingness-to-accept for the non-existence of the good or service).
The main strength of this approach is the flexibility that it allows in terms of the questions asked.
These questions can be very specific and give a direct estimate of the good or service under

16

See Annex F of the ECDG guidelines for a brief overview of these techniques.
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evaluation. This method also captures both use and non-use values. The main methods of a stated
preference approach to estimate willingness-to-pay are:



Contingent Valuation Method (CVM)
Choice Modelling Method (CMM)

Both these approaches make use of a detailed representative survey. However, the surveys are
designed in quite a different way. The main difference between the two approaches is that the CVM
asks more direct questions about willingness-to-pay for a particular good or service. In contrast, the
CMM approach asks more indirect questions about the value associated with the good or service.
This is done by asking the respondent to rank a number of options. The WTP can be derived as long
as price is included as one of the attributes of the good or service. This method allows for the
measurement of non-use values.
Both approaches are not without problems. Asking direct questions about the value put on a good or
service is quite subjective. Along with this, respondents are often valuing a good of which they have
no prior knowledge of its true value to them. This may lead to a significant level of outliers in the
estimates. For this reason a median WTP is typically chosen. The CMM approach corrects for some of
the problems associated with the CVM approach by using various ranking systems and building up a
profile on which to base a WTP estimate. However, this complexity in perceived choices may create
problems in understanding and is unnecessary for goods that are easier to value.

Box 6: Application of various approaches to estimating Willingness-to-pay measures for a new
tourism project in Malta
Let us assume the Government of Malta has decided to invest significantly in a new heritage site. This site
had fallen into disrepair and was not suitable for tourists or local visitors. Due to the natural beauty and
the belief that something like this should not be charged, it has been decided that there should not be any
usage fee applied to this new attraction.
Where a market may not exist to measure costs and benefits, and where shadow prices are not
applicable, various other methods are used. Willingness-to-pay type methods can be used to elicit
preferences from individuals for projects. These estimates are to establish the benefits of the project over
its lifetime. As discussed previously, there are a number of different approaches for estimating the WTP of
this new heritage site. We provide a brief overview of how each approach may be applied in this context
(assuming all relevant data exists) to estimate the WTP. All visitors to this site (including the tourists) are
deemed to have ‘standing’ regarding the benefits of the project.
Hedonic Pricing:
A WTP estimate for this new heritage site was estimated based on a hedonic pricing approach. As the
heritage site has not been built yet, the CBA examined the property market around another comparable
heritage site. The CBA used regression based modelling to elicit the implicit price differential associated
with this comparable heritage site. This differential was used as the WTP estimate in the first year of
operation of the new heritage site. The problem with this approach is that it assumes the new heritage
site is directly comparable with an already built alternative. However, this differential does capture both
the use and non-use value of heritage sites in Malta.
Travel Cost Method:
The CBA as submitted assumes that 50,000 people will visit the new heritage site in each year of
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operation. Based on this demand forecast, an estimate of WTP based on the TCM may be derived. This
estimate is the cost associated with the average distance travelled of the 50,000 people to the site. Other
typical components of the TCM approach were not deemed relevant for this tourist attraction. It was
assumed that all trips to this heritage site were for this sole purpose only.
Contingent valuation method (CVM):
To estimate the WTP of this new heritage site, a detailed representative survey was carried out. This
survey gave a detailed description of the project and provided respondents with a contingent scenario of
how this heritage site would operate. These qualified responses are then analysed econometrically and a
median WTP estimate is derived. This is the WTP estimate for the first year of operation of the heritage
site.
Choice modelling method (CMM):
Again, a detailed representative survey was carried out to examine the WTP for a new heritage site in
Malta. The respondents were asked to rank a number of different attributes that were associated with
this new heritage site. One of these attributes includes a price or cost that can be used to derive an
estimate for WTP. This approach led to less outliers as the choice options were somewhat bounded.
Overall
A number of WTP estimates were derived using the various approaches. These estimates were compared
against previous estimates of WTP for similar projects in Malta. They were also compared with
international estimates for similar projects. If these WTP were deemed not to be relevant (too high), then
the WTP may be taken as the long-run marginal cost (LRMC).

4.2.2 Externalities
An externality is something that, while it does not have a monetary impact on the producer of a
good, does influence the society as a whole in some way. A positive externality occurs when the
benefits of this good are larger for society as a whole rather than for the producer of the good.
Conversely, a negative externality occurs when the costs of producing a good are not fully borne by
the producer and there is a negative spillover impact on society.
A typical example of a negative (positive) externality is the production (reduction) of CO2 emissions
through increased (decreased) fuel use.

4.2.3 Common issues regarding the estimation of externalities and non-market impacts
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Often positive non-market benefits are included but potential non-market costs are
excluded;
Double counting of benefits;
Using estimates found in the literature and applying them straight to Malta without
reinterpretation; and
Overly optimistic willingness-to-pay estimates.

4.3

Inclusion of indirect effects

This refers to the impact of a project on secondary markets. The inclusion of these indirect impacts
(both positive and negative) should be viewed in the context of a general equilibrium vs. partial
equilibrium framework. In general, where the size of the impact is difficult to measure, no
adjustment should be made for indirect impacts on secondary markets. Indirect effects should not
be included in the evaluation of a project when appropriate shadow prices have already been
applied in the primary market.
However, indirect effects may be included in the CBA when the sizes of the distortions caused by the
project are sufficiently relevant and measurable. In general, the use of shadow pricing and the
monetisation of externalities are appropriate to account for any indirect effects. Multiplier effects
should not be included when the appropriate use of shadow prices and conversion factors is
adopted. If a multiplier approach is deemed appropriate, then a differential multiplier should be
used. This takes account of the difference between the general multiplier and the multiplier that is
explicitly relevant to the project under review. However, as stated in the ECDG guidelines, this
approach is not advisable except “for some special cases”.

Box 7: Example of Incorrect inclusion of indirect benefits
Using the heritage site example set out in Box 6, we analyse a number of indirect benefits that were
included in the CBA.
The CBA included a WTP estimate for the heritage site. It also included an indirect benefit of the value of
land/property increasing around the heritage site making the area richer. However, this is double
counting of benefits as the land price increase is already included in the WTP estimate.
In the CBA, another indirect benefit was included. This indirect benefit was the increase in spending in
local shops by domestic visitors around the heritage centre. However, in a general equilibrium setting, this
extra spending is displacing spending elsewhere in the economy. Thus, these indirect benefits should not
be included in the CBA.
The final indirect benefit included was the creation of extra employment as a result of the project.
However, additional labour should be viewed as a cost and should be accounted for in the economic
analysis using an appropriate shadow price. In this case, a shadow price of 1:1 has been applied to labour
costs.

4.3.1 Common issues regarding inclusion/exclusion of indirect impacts



4.4

Inclusion of significant multiplier benefits; and
Overly optimistic counting of benefits.

Social Discount rate

For Cohesion countries the ECDG guidelines recommend using a real discount rate of 5.5%. Any
discount rate used that is different to this requires significant explanation.
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Also, all values used should be net of inflation and be in constant prices. In the financial analysis a 5%
real discount rate should, in general, be used. However, a higher discount rate may be applied if
nominal values are applied. The same steps may be applied in the economic analysis. However, it is
advisable to keep prices in constant terms throughout the analysis. However, we do acknowledge
that the real price level may have different impacts on different types of projects.

4.5

Economic Indicators

There are three main economic indicators that assess the benefit of the project including:




Economic net present value (ENPV);
Economic rate of return (ERR); and
Benefit-cost ratio (B/C).

Calculation of the Benefit-Cost ratio (B/C)
The benefit-cost ratio is simply the ratio between the discounted values of economic benefits and
discounted economic costs.

In the equation above, PV stands for present value and this is calculated by applying the social
discount rate. This is the same as financial indicators except that the social discount rate is typically
different to the financial discount rate. For Malta, it is recommended that a 5.5% social discount rate
is chosen.
The ENPV is the sum of the discounted flows of benefits and costs. In the equation below, St
represents the difference between benefits and costs in time t. As before, at represents the choice of
discount rate (in this case, the social discount rate is chosen).

Finally, the ERR can be estimated based on the ENPV. The ERR is simply the rate of return that gives
an ENPV with a value of zero.
These indicators are not identical and each should be computed and examined individually. Typically,
the ENPV is the most reliable social CBA indicator and should be used as the primary base economic
performance indicator for project appraisal. All projects should have a positive ENPV and benefitcost ratio greater than unity to be considered a viable use of scarce resources.

4.5.1 Common Errors in computation and discount rate application
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Applying a real social discount rate to nominal values;
Computing the B/C ratio based on undiscounted values; and
Using different values or excluding values from the financial analysis without justification.

5

Risk Assessment

The inclusion of a thorough risk analysis should not just be seen as the last step in the project
appraisal process. Although it may only be required for the chosen project option, the results of a
through risk analysis may have a bearing on project selection. In general, project appraisal involves
using forecasts of future costs and benefits which leads to a certain level of uncertainty in the
estimates. These risks may arise for a variety of reasons and some of these risks may be quite
random and unpredictable at the time of the project appraisal. However, some of the uncertainty
may be as a result of biases in the analysis. For this reason, significant justification should be given
throughout the appraisal for the level of costs and benefits. A detailed risk assessment supplements
these estimates by examining how likely they are to happen based on a number of different
approaches.
Under ECDG guidelines, a risk analysis should consist of the following elements:






Sensitivity analysis (including scenario analysis);
Probability distributions for critical variables;
Risk analysis;
Assessment of acceptable levels of risk; and
Risk prevention.

5.1.1 Sensitivity analysis
The purpose of sensitivity analysis is to identify variables that have a significant impact on the
various NPV values of the project. The purpose of this is to establish ‘critical’ variables (i.e. variables
where an absolute variation of 1 percentage point around the best estimate leads to a change in the
value of the NPV of greater than or equal to one percentage point). This implies that the elasticity is
unity or greater. The typical approach to sensitivity analysis as per the ECDG guidelines involves four
steps:





Identification of variables;
Elimination of deterministically dependent variables;
Elasticity analysis; and
Choose critical variables.

The identification of key variables includes not only the main cost and revenue estimates but also
other variables that may determine individual or multiple variables. These could include demand
forecasts which may influence multiple aspects of the project.
Variables should be deemed ‘critical’ based on the impact elasticities derived. A number of
different values should be examined as there is no guarantee that the relationship between the
variable and the respective NPV is a linear one. As part of this analysis, it may be desirable to
examine the ‘switching value’ of a number of important variables. This is the value of the variable
that would need to occur in order for the NPV of the project to become zero (or for the outcome of
the project to fall below acceptable thresholds).
The aim of this sensitivity analysis is to identify a number of critical variables for further analysis.
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Scenario analysis
Scenario analysis is different from sensitivity as it looks at a grouping of critical variables. These
combinations of ‘optimistic’ and ‘pessimistic’ scenarios can be used to assess a range of realistic
scenarios where there may be some dependency between variables. A ‘pessimistic’ scenario would
be to choose the extreme values as per the distribution analysis for a number of variables and then
assess the impact of the project on the NPV. It must be noted that both sensitivity and scenario
analysis are considered as an interim procedure and should not be viewed as a substitute for risk
analysis.

5.1.2 Probability distributions for critical variables
Once a number of critical variables are established as per the sensitivity analysis, these variables
should be assigned a probability distribution. These distributions should be constructed based on
observed data, previous comparable literature or consultation of experts.
As a minimum, a triangle distribution should be constructed which consists of a high value, a low
value and a best guess value (the value that appears in the CBA).

5.1.3 Risk analysis
These probability distributions established previously from the critical variables allow for a risk
analysis of the project. A Monte Carlo method is suggested which consists of repeated number
generation under a set of defined intervals which allows for an estimation of the NPV or rate of
return variables. This eventually converges and the probability distributions of the relevant variables
are shown. This probability distribution may be presented in terms of the probability distribution or
cumulated probability of the relevant NPV variable.
Figure 5.1: Cumulative probability distribution for NPV

Source: London Economics analysis, ECDG guidelines

When a comprehensive risk analysis is undertaken a statement along the lines of the following
statement can be made:
“There is a probability of 80% that the FNPV will be negative.”
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In Figure 5.1, we can state that the probability of the ENPV being negative is approximately 50%. The
cumulative probability shown above may be considered quite a risky project and it depends on
certain other criteria whether this project should go ahead. Even if these levels of risk are
acceptable, the project promoter should make clear where the major risks are and how these might
be minimised.
Acceptable levels of risk
The purpose of a comprehensive risk assessment is to allow for project selection based not solely on
the reported value of the FNPV(C) or the ENPV. This type of analysis allows estimation of the
expected values of the decision variables rather than just mean values.17 For example, a project that
has an ENPV of 1.5 may indicate that it is a worthwhile project and should go ahead assuming the
adequate availability of funding. However, upon a detailed risk assessment, it was revealed that
there was a 60% chance that the ENPV was between 0.7 and 1 and a 40% chance that it was
between 1 and 2. From these values, we can work out that the expected value of the ENPV is 1.1
[average (0.7, 1)*60% + average (1, 2)*40%]. This risk assessment shows us that the expected value
of ENPV is significantly lower than the reported ENPV. However, the expected value of the ENPV is
still greater than one and the project is still said to contribute to economic welfare.

Box 8: Discussion of a potential “Risky” project
A risky project in general is one where there is significant risk attached to it. If there is no additional
benefit to this risky project, then a more conservative project should be chosen. However, some risky
projects will also be associated with significantly higher potential benefits and the level of risk associated
with it may be acceptable.
In theory, projects should be chosen on a risk-neutral basis.

Risk prevention
The main type of forecasting error in CBA type analysis is optimism bias. Some attempt should be
made to have realistic estimates of costs and benefits that are related to previous project
experience. However, accounting for this potential optimism bias is no substitute for risk analysis.

5.2





17

Major Downfalls of Risk assessments in CBA analysis
Failure to examine the key critical variables;
Examining a 1% change in the variable rather than a 1 percentage point change;
No formal scenario analysis submitted;
Probability distributions constructed on unreferenced sources;

If the various critical variables all have perfectly normal distributions, then the expected mean will be equal to the reported mean.
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Failure to apply a correct method to compute the distributions of the key project indicator
variables; and
Application of risk analysis to financial or economic indicators but not both.

6

Step-by-Step Overview of project appraisal

This section will bring together the various issues regarding CBA analysis that has been set out
throughout this guidance manual. These steps will not provide a comprehensive list of all potential
issues regarding CBA appraisal. The intention of these steps is that they are to some extent Maltaspecific and are based on the experience of London Economics that has examined over thirty
different project proposals in Malta. The six indicative steps of a thorough CBA appraisal are set out
in the rest of this section. The key questions and problems associated with these are shown under
the various CBA appraisal components below:

6.1





6.2




6.3





6.4
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Context analysis and Project objectives
Is the project consistent with national and EU policy objectives?
Does the appraisal outline the clear benefits of the project to Malta?
Is the type of appraisal (CBA/Financial Appraisal) consistent with national project
thresholds?
Has sufficient research been undertaken to justify demand analysis?

Project Identification
Does the project constitute a self-sufficient unit of analysis?
Are all individual components integral to the project?
If not, do these individual components have positive economic returns?

Project Selection/Option analysis
Is evidence presented that the project is technically feasible?
Does the appraisal have a clear description of the ‘do-nothing’ scenario?
Is there evidence of examination of other project options?
Have all feasible project options been subjected to a simplified CBA? (including estimates of
the ENPV and FNPV (C))

Financial Analysis
Is the VAT status of the project clear and applied correctly throughout the DCF analysis?
(VAT should, generally, never be included in the revenues but may be included in the costs
depending on the VAT status of the project.)
Have depreciation, reserves and other accounting amounts been excluded?
Is the choice of discount rate consistent with guidelines? (A 5% real discount rate is
recommended to be used in the financial appraisal. If prices are in nominal terms, then the
value of this rate should be adjusted).
Has the residual value been included? (This should be consistent with the approaches
outlined in the ECDG guidelines and earlier in this manual.)
Have contingency amounts been excluded from the DCF analysis? (Although the project may
be eligible for contingency amounts in the awarding of the grant [provided justification and
full risk analysis are provided], contingency amounts should never be included in the DCF
analysis.)
Have the main financial indicators been estimated (FNPV(C), FRR(C), FNPV (K), FRR (K))?
(These indicators should be estimated as in Table 2.1 of the ECDG guidelines pg. 34.)



6.5







6.6




6.7

Is a financial sustainability section included in the CBA?

Economic Analysis
Are all prices net of VAT and other indirect taxes in the economic analysis?
Have externalities being included in the economic appraisal (both positive and negative)?
Are all financial values converted to economic prices by applying appropriate shadow prices
where relevant?
Has a real social discount rate of 5.5% been used in the economic analysis?
Does the CBA include all economic performance indicators? (ENPV, B/C ratio and the ERR)
Does the project indicate a positive economic return? (a positive ENPV and a B/C ratio
greater than unity)

Risk Assessment
Does the project include a sensitivity analysis on the critical variables? (This sensitivity
analysis should also include a scenario analysis.)
Are probability distributions constructed for the identified economic and financial critical
variables?
Using these probability distributions, has the project been evaluated in view of its expected
return (accounting for risk) rather than its mean return?

Overview of Project Appraisal

The main aim of a detailed cost benefit analysis is to examine various project options in terms of
their incremental societal benefit rather than their pure financial return. In line with this, the
ultimate aim of detailed project appraisal should be to maximise societal return rather than financial
return. New project construction should always be considered with some budget constraint in mind.
For example, imposing a toll on a road may reduce demand which improves the financial
performance of the project but reduces the return to society of the project. In the absence of a
budget constraint, a toll should not be applied on this road if the loss in societal welfare is greater
than the increased financial return.
As previously discussed, the guidelines presented in this document and most guidelines in general
are not exhaustive. Other potentially justifiable approaches may be taken in some cases. Although
significant effort has been made in this guidance manual to relate the core issues to a Malta-specific
context, there may be other current (and future) Malta-specific issues that arise. In a similar vein,
this manual attempts to integrate a number of different concepts into a concise, abridged guidance
manual. There may be other concepts that are not explored explicitly in this document that may be
relevant for project appraisal in Malta. For this reason, this guidance manual should be used in
conjunction with the main ECDG guidelines and relevant national guidelines when undertaking or
evaluating detailed project appraisals.
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