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Evidence-based and successful policy requires making investment decisions based on objective and verifiable methods. This
is why the Commission has been continuously promoting the use of Cost-Benefit Analyses (CBA) for major infrastructure
projects above €50 million. For the first time, in the 2014-2020 period, the basic rules of conducting CBAs are included in
the secondary legislation and are binding for all beneficiaries. In general, the Member States plan to implement over five
hundred major projects in the 2014-2020 period.

CBA - that is about measuring in “money terms” all the benefits and costs of the project to society - should become a real
management tool for national and regional authorities and therefore we have focused on practical elements in the Guide
while keeping abreast of recent developments in the scientific world of welfare economics.

In addition, DG Regional and Urban Policy — together with JASPERS - will establish regular CBA forums for exchanging best
practices and experience in carrying out CBAs so that we can continue to improve stakeholders’ knowledge and its effective
application to specific investment projects. For the sake of creating
growth and jobs, Member States’ projects financed by the European
Structural and Investment Funds need to be completed on time and have
to provide expected results to our citizens and enterprises.

I am looking forward to the successful use of EU funding in the coming
years to show its added value and role in delivering the Europe 2020
strategy.

Corina Cretu,
European Commissioner for Regional Policy







The present guide to Cost-Benefit Analysis (CBA) of investment projects updates and expands the previous edition of
2008. The guide has been revised with consideration for the recent developments in EU polices and methodology for cost
benefit analysis and international best practice, and builds on the considerable experience gained in project preparation and
appraisal during the previous programming periods of the cohesion policy.

The objective of the guide reflects a specific requirement for the European Commission to offer practical guidance on
major project appraisals, as embodied in the cohesion policy legislation for 2014-2020. As with previous versions, however,
the guide should be seen primarily as a contribution to a shared European-wide evaluation culture in the field of project
appraisal. Its main objective is to illustrate common principles and rules for application of the CBA approach into the practice
of different sectors.

The guide targets a wide range of users, including desk officers in the European Commission, civil servants in the Member
States (MS) and in candidate countries, staff of financial institutions and consultants involved in the preparation or evaluation
of investment projects. The text is relatively self-contained and does not require a specific background in financial and
economic analysis of capital investments. The main change with respect to the previous edition concerns a reinforced
operational approach and a stronger focus on the investment priorities of the cohesion policy.

The structure of the guide is as follows.

Chapter one presents the regulatory requirements for the project appraisal process and the related decision on a major
project. The project appraisal activity is discussed within the more comprehensive framework of the multi-level governance
planning exercise of the cohesion policy and its recent policy developments.

Chapter two discusses the CBA guiding principles, working rules and analytical steps that shall be considered for investment
appraisal under EU funds. The proposed methodological framework is structured as a suggested agenda and check-list, both
from the standpoint of the investment proposer, who is involved in assessing or preparing a project dossier, and the project
examiner involved in project appraisals.

Chapters three to seven include outlines of project analysis by sector, focusing on transport, environment, energy, broadband
and research & innovation sectors. The aim is to make explicit those aspects of the CBA that are sector-specific, such as
typical economic costs and benefits, evaluation methods, reference periods, etc.

To facilitate the understanding and practical application of CBA in the different sectors covered by the Guide, a number of
cases studies are provided. The case studies are solely intended as worked examples of the general methodology described
in Chapter 2 and the sector specific methodologies. Although the project examples used in the case studies may be partially
based on real projects, these have been simplified and modified in many ways to fit the intended purpose, which is why
they are not necessarily representative of the complexity of any real project. Also, the projects selected are only illustrative
examples of a vast variety of possible project types within each infrastructure sector and should not be seen as a standard
project for the given sector. Similarly, none of the specific assumptions featured in any of the case studies are meant to be
seen as representative or standard for any other project, in any sector or country, but rather as illustrative examples. Finally,
it should also be noted that for reasons of space limitations in this Guide, the case studies have been generally kept as short
as possible and thus many details had to be left out in many ways.

A set of annexes cover the following topics: financial discount rate; social discount rate; approaches for empirical estimation
of conversion factors; shadow wage; tariff setting, polluter pays principle and affordability; willingness to pay approach;
project performance indicators; probabilistic risk analysis; other appraisal tools. The text is completed by a bibliography.






The EU cohesion policy aims to deliver growth and jobs together with the targets and objectives contained within the
Europe 2020 strategy. Choosing the best quality projects which offer best value for money and which impact significantly
on jobs and growth is a key ingredient of the overall strategy. In this framework, Cost Benefit Analysis (CBA) is explicitly
required, among other elements, as a basis for decision making on the co-financing of major projects included in operational
programmes (OPs) of the European Regional Development Fund (ERDF) and the Cohesion Fund.

CBA is an analytical tool to be used to appraise an investment decision in order to assess the welfare change attributable
to it and, in so doing, the contribution to EU cohesion policy objectives. The purpose of CBA is to facilitate a more efficient
allocation of resources, demonstrating the convenience for society of a particular intervention rather than possible
alternatives.

This chapter describes the legal requirements and scope of the CBA in the appraisal of investment projects within the EU
cohesion policy, according to the EU regulations and other European Commission documents (see box below). In addition, the
role of CBA in the broader framework of EU policy is discussed in light of the EU 2020 Strategy, the targets and objectives
of the flagship initiatives and the main sectorial policies and cross cutting issues, including climate change and resource
efficiency, in addition to synergies with other EU funding instruments such as the Connecting Europe Facility. The key contents
of the chapter are:

- definition and scope of ‘major projects’;
- information required, roles and responsibility for the appraisal; and

. consistency with recent policy development and cross cutting issues.

According to Article 100 (Major projects) of Regulation (EU) No 1303/2013, a major project is an investment operation
comprising ‘a series of works, activities or services intended to accomplish an indivisible task of a precise economic and
technical nature which has clearly identified goals and for which the total eligible cost exceeds EUR 50 million.” The total
eligible cost is the part of the investment cost that is eligible for EU co-financing.! In the case of operations falling under
Article 9(7) (Thematic objectives) of Regulation (EU) No 1303/2013, the financial threshold for the identification of major
project is set at EUR 75 million.

1 See Preamble 92 to Regulation (EU) No 1303/2013.
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THE LEGAL BASIS FOR MAJOR PROJECTS APPRAISAL

¢ Regulation (EU) No 1303/2013 of the European Parliament and of the Council of 17 December 2013 laying down
common provisions on the European Regional Development Fund, the European Social Fund, the Cohesion Fund, the
European Agricultural Fund for Rural Development and the European Maritime and Fisheries Fund and laying down
general provisions on the European Regional Development Fund, the European Social Fund, the Cohesion Fund and the
European Maritime and Fisheries Fund and repealing Council Regulation (EC) No 1083/2006.

+  Commission Delegated Regulation (EU) No 480/2014 of 3 March 2014 supplementing Regulation (EU) No 1303/2013.

« Commission Implementing Regulation (EU) No 1011/2014 of 22 September 2014 laying down detailed rules for
implementing Regulation (EU) No 1303/2013 of the European Parliament and of the Council as regards the models
for submission of certain information to the Commission and the detailed rules concerning the exchanges of
information between beneficiaries and managing authorities, certifying authorities, audit authorities and intermediate
bodies (hereinafter called IR on notification procedure and IQR)

«  Commission Implementing Regulation (EU) laying down detailed rules implementing Regulation (EU) No 1303/2013
of the European Parliament and of the Council as regards the models for the progress report, submission of the
information on a major project, the joint action plan, the implementation reports for the Investment for growth
and jobs goal, the management declaration, the audit strategy, the audit opinion and the annual control report and
the methodology for carrying out the cost-benefit analysis and pursuant to Regulation (EU) No 1299/2013 of the
European Parliament and of the Council as regards the model for the implementation reports for the European
territorial cooperation goal (hereinafter called IR on application form and CBA methodology)

The definition of @ major project does not apply to the operation of setting up a financial instrument, as defined by Article 37
(Financial instrument) of Regulation (EU) No 1303/20132, which should undergo a specific procedure®. In the same vein,
a Joint Action Plan, as defined by Article 104 (Joint action plan) of Regulation (EU) No 1303/2013% is not a major project.
Major projects may be financially supported by the ERDF and Cohesion Fund (hereafter the Funds) as part of an OP or
more than one OP (see box below). While the ERDF focuses on investments linked to the context in which firms operate
(infrastructure, business services, support for business, innovation, information and communication technologies [ICT] and
research applications) and the provision of services to citizens (energy, online services, education, health, social and research
infrastructures, accessibility, quality of the environment)®, the Cohesion Fund supports interventions within the area of
transport and environment. In the environment field, the Cohesion Fund specifically supports investment in climate change
adaptation and risk prevention, investment in the water and waste sectors and the urban environment. Investments in
energy efficiency and renewable energy are also eligible for support, provided it has positive environmental benefits. In
the field of transport the Cohesion Fund contributes to investments in the Trans-European Transport Network, as well as
low-carbon transport systems and sustainable urban transport®.

2 ‘The ESI Funds may be used to support financial instruments under a programme, including when organised through funds of funds, in order to
contribute to the achievement of specific objectives set out under a priority’ (Reg.1083/2013, Art. 32(1)).

3 ‘Based on an ex ante assessment which has identified market failures or suboptimal investment situations, and investment needs.” Source:
(Reg. 1083/2013, Art. 32(2)).

4 ‘It comprises a project or a group of projects, not consisting of the provision of infrastructure, carried out under the responsibility of the
beneficiary, as part of an OP or OPs. ((Reg. 1083/2013, Art. 104(1)).

5 Regulation (EU) No 1301/2013 of the European Parliament and of the Council of 17 December 2013 on the ERDF and on specific provisions
concerning the investment for growth and jobs goals and repealing Regulation (EC) No 1080/2006.

& Regulation (EU) No 1300/2013 of the European Parliament and of the Council of 17 December 2013 on the Cohesion Fund and repealing Council
Regulation (EC) No 1084/2006.
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THE INCLUSION OF MAJOR PROJECTS IN AN OPERATIONAL PROGRAMME

According to Article 96 (Content, adoption and amendment of operational programmes under the Investment for growth
and jobs goal) of Regulation (EU) No 1303/2013, an operational programme shall set out (...) ‘a description of the type
and examples of actions to be supported under each investment priority and their expected contribution to the specific
objectives referred to in point (i), including the guiding principles for the selection of operations and, where appropriate,
the identification of main target groups, specific territories targeted, types of beneficiaries, the planned use of financial
instruments and major projects.’

As part of the operational programme(s), the implementation of major projects should be examined by the Monitoring
Committee appointed for the specific programme(s) (Article 110). Progress on their preparation and implementation shall
be reported in the Annual Implementation Report (Article 111), which Member States are asked to submit annually, from
2016 to 2023.

Financial instruments can be set up to finance major projects, even in combination with ERDF or Cohesion Fund grants. In the
latter case separate records must be maintained for each form of financing. In addition, the applicant is asked to specify the
type of financial instruments used for financing the project.

1.3 Information required, roles and responsibility for the appraisal

In order to get the approval for the co-financing of the major project, the managing authority (MA) of the programme(s)
which submits the project is asked to make available the information referred to in Article 101 (Information necessary for
the approval of a major project) of Regulation (EU) No 1303/2013 (see box).

INFORMATION REQUIRED

(a) Details concerning the body responsible for implementation of the major project, and its capacity.
(b) A description of the investment and its location.

(c) The total cost and total eligible cost, taking account of the requirements set out in Article 61.

(d) Feasibility studies carried out, including options analysis, and the results.

(e) A CBA, including an economic and a financial analysis, and a risk assessment.

(f)  An analysis of the environmental impact, taking into account climate change mitigation and adaptation needs, and
disaster resilience.

(a) An explanation as to how the major project is consistent with the relevant priority axes of the OP or OPs concerned,
and its expected contribution to achieving the specific objectives of those priority axes and the expected contribution
to socio-economic development.

(h) The financing plan showing the total planned financial resources and the planned support from the Funds, the EIB,
and all other sources of financing, together with physical and financial indicators for monitoring progress, taking
account of the identified risks.

(i)  The timetable for implementing the major project and, where the implementation period is expected to be longer than
the programming period, the phases for which support from the Funds is requested during the programming period.

The information in Article 101(a to i) represents the basis for appraising the major project and determining whether
support from the Funds is justified.

The principles, methods and criteria presented in this guide (especially in chapter 2) will help beneficiaries, public
decision-makers and independent reviewers to better understand what information is required in order to appraise the
socio-economic benefits and costs of an investment project. Although the CBA is just one of the information elements
requested, it is strongly interlinked with all other elements and forms part of a more comprehensive exercise of project
design and preparation.



According to Article 102 (Decision on a major project) of Regulation (EU) No 1303/2013, the appraisal procedure can take
two different forms. It is up to the Member State to decide which of the two forms to apply for specific major projects under
its OPs:

- the first option is an assessment of the major project by independent experts followed by a notification to the Commission
by the MA of the major project selected. According to this procedure, the independent experts will assess the information
provided on the major project according to Article 101;

- the second option is to send the major project documentation directly to the Commission, in line with the procedure of
the 2007-2013 programming period. In this case, the MS shall submit to the Commission the information set out in
Article 101, which will be assessed by the Commission.

Regardless of the procedure adopted, the aim is to check that:

- the project dossier is complete, i.e. all the necessary information required by Article 101 is made available and is of
sufficient quality;

- the CBA analysis is of good quality, i.e. it is coherent with the Commission methodology; and
- the results of the CBA analysis justify the contribution of the Funds.
The results of the analysis should, in particular, demonstrate that the project is the following:

- consistent with the OP. This is demonstrated by checking that the result(s) produced by the project (e.g. in terms of
employment generation, carbon dioxide reduction, etc.) contribute to the specific objective(s) of the priority axis of the
programme and policy goals;

- in need of co-financing. This is assessed by the financial analysis and, particularly, with the calculation of the Financial Net
Present Value and the Financial Rate of Return of the Investment (FNPV(C) and FRR(C) respectively). To gain a contribution
from the Funds, the FNPV(C) should be negative and the FRR(C) should be lower than the discount rate used for the
analysis (except for some projects falling under State Aid rules for which this may not be relevant’);

- desirable from a socio-economic perspective. This is demonstrated by the economic analysis result and particularly
by a positive Economic Net Present Value (ENPV)E.

In order to assess if the results of the CBA actually support a case for the major project approval, the CBA dossier should
demonstrate that the methodology is sound and consistent. To this end, it is of paramount importance that all the information
related to the CBA is made easily available and is discussed convincingly by the project beneficiary in the form of a quality
CBA report, that refers to methods and tools used (including the model(s) used for calculations) as well as all the working
hypotheses underpinning the analysis and especially the forecasts of future values, in addition to their sources. A quality CBA
report should therefore be: self-contained (results of previous studies should be briefly recalled and illustrated); transparent
(a complete set of data and sources of evidence should be made easily available); verifiable (assumptions and methods
used to calculate forecast values should be made available so that the analysis can be replicated by the reviewer); and
credible (based on well-documented and internationally accepted theoretical approaches and practices).

7 As well as in case of projects which risks are too high to carry out the investment without a public grant, e.g. highly innovative projects. See Annex
11l to the Implementing Regulation on application form and CBA methodology.

& A positive economic return shows the society is better off with the project, i.e. the expected benefits on society justify the opportunity cost of the
investment.



Role and responsibilities in the Major Project’s appraisal
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The role of CBA in the appraisal of the major project

CBA RESULTS Cmmmm e e oo -

\2

completeness check

, ~
’ ~
’ N

1
1
1
1
I
Consistency and :
1
1
1
|
L 3} !
The methodology is not
consistent in some points

CBA Results are unreliable

The methodology is sound
CBA Results are reliable

Need to check assumptions
and consistency of the analysis

Assessment of
performance indicators
’ ~

’ ~
’ ~

4 \
The project is not
in need of co-financing* <==775 MA@ >C MU <€

v
’,

4

The project is in-
need of co-financing

4 ~

7 < S
EU L hEY
contribution
s Ee==== ENPV <O ENPV > 0

justified |
1

A\

EU

Fooo contribution is
justified

* With exceptions, as set out in Annex Ill to the Implementing Regulation on application form and CBA methodology.
Source: Authors

Where the major project has received a positive appraisal in a quality review by independent experts, according to
Article 102(1) (Decision on a major project) of Regulation (EU) No 1303/2013, the Member State may proceed with the
selection of the major project and shall notify the Commission. The Commission has 3 months to agree with the independent
experts, or adopt the Commission decision refusing the financial contribution to the major project.

If the Commission appraises the major project in accordance with Article 102(2), the Commission shall adopt its decision on
the approval (or rejection) of the financial contribution to the selected major project, by means of an implementing act, no
later than three months from the date of submission of the information referred to in Article 101.

The co-financing rate for the priority axis, under which the major project is included, shall be fixed by the Commission when
adopting the OP [Article 120 (Determination of co-financing rates) of Regulation (EU) No 1303/2013]. For each priority
axis, the Commission shall set out whether the co-financing rate for the priority axis is to be applied to the total eligible
expenditure (including public and private expenditure) or to the public eligible expenditure. As stated in Article 65 (Eligibility)
of Regulation (EU) No 1303/2013, the eligible expenditure of an operation, including major projects, is determined on the
basis of national rules ‘except where specific rules are laid down in, or on the basis of, this Regulation or the Fund-specific
rules’. Also, specific provisions apply in the case of revenue-generating projects (see box).
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The financing method and appraisal procedure of major projects has therefore changed with respect to the 2007-2013
programming period. Table 1.3, displayed at the end of the chapter, highlights the main differences introduced by the new
regulations as compared to the Council Regulation 1083/2006.

REVENUE-GENERATING PROJECTS

Revenue-generating projects are investment operations in which discounted revenues are higher than discounted
operating costs. According to Article 61 (Operations generating net revenue after completion) of Regulation (EU)

No 1303/2013, the eligible expenditure to be co-financed from the Funds shall be reduced, taking into account the
potential of the operation to generate net revenue over a specific reference period that covers both implementation of the
operation and the period after completion. The potential net revenue of the operation shall be determined in advance by
one of the following methods:

1) Application of a flat rate for the net revenue percentage. It is a simplified approach as compared to the previous
programming period.

2) Calculation of discounted net revenue of the operation. This is the method used in the 2007-2013 programming
period, in accordance with Article 55 of the Council Regulation 1083/2006.

3) Application of reduced co-financing rates for particular priority axes.

Where it is not objectively possible to determine the revenue in advance according to these methods, Article 61 states
that ‘the net revenue generated within three years of the completion of an operation [...] shall be deducted from the
expenditure declared to the Commission.’

It should be noted that Article 61 does not apply to operations for which support under the programme constitutes:

(@) de minimis aid; (b) compatible State aid to small and medium-sized businesses (SMEs), where an aid intensity or an
aid amount limit is applied in relation to State aid; or (c) compatible State aid, where an individual verification of financing
needs in accordance with the applicable State aid rules has been carried out.

1.4 Consistency with recent policy developments

For the 2014-2020 programming period, cohesion policy and its Funds are deemed to be a key delivery mechanism to achieve
the objectives of Europe 2020 strategy® As stated in Article 18 (Thematic concentration) of Regulation (EU) No 1303/2013,
Member States shall concentrate the EU support (in accordance with the Fund's-specific rules) on actions that bring the
greatest added value in relation to the Europe 2020 priorities of smart growth, sustainable growth and inclusive growth.

The EU has set five ambitious targets — in the fields of employment, innovation, education, social inclusion and climate/
energy — which are to be achieved at EU level by 2020. To meet these targets, the Commission proposed a Europe 2020
agenda consisting of seven flagship initiatives representing the investment areas supporting the Europe 2020 priorities.
These include: innovation; digital economy; employment; youth; industrial policy; and poverty and resource efficiency.

Actions under the smart growth priority will require investments aimed at strengthening research performance, promoting
innovation and knowledge transfer throughout the Union, making full use of ICTs, ensuring that innovative ideas can be
turned into products and services that create growth, improving education quality. Investments in specific sectors, such as
R&D, ICT and education are considered to be of major strategic importance in the promotion of this objective;

To achieve sustainable growth, it is necessary to invest in operations aimed at limiting emissions and improving resource
efficiency. All sectors of the economy, not just emission-intensive ones, are concerned. Environmental measures in water
and waste management, investments related to transport and energy infrastructures, as well as instruments based on
the use of ICT, are expected to contribute to the shift towards a resource efficient and low-carbon economy. A further
step towards sustainable growth will be achieved by supporting manufacturing and service industries (such as tourism) in
seizing the opportunities presented by globalisation and the green economy;

S European Commission (2010), Communication from the Commission -Europe 202: A European strategy for smart, sustainable and inclusive
growth, COM(2010) 2020, Brussels, 3.3.2010.



Inclusive growth priority requires actions aimed at modernising and strengthening the employment and social protection
systems. In particular, this priority specifically addresses the challenge of demographic change by increasing labour
participation and reducing structural unemployment (especially for women, young people and older workers). In addition,
it will address the challenges of a low skilled workforce and marginalisation (e.q. children and elderly who are particularly
exposed to the risk of poverty). In this regard, investments in social infrastructure, including childcare, healthcare, culture
and education facilities, will help improve skills. This will enable citizens to balance work with their private lives, and will
reduce social exclusion and health inequalities, thus ensuring that the benefits gained from growth can be enjoyed by
everyone;

Table 1.1. shows how specific investment sectors are related to the Europe 2020 priorities, flagship initiatives and targets.
Within this context, major projects play a key role and their appraisal should be seen as part of a larger planning exercise
aimed at identifying the contribution of the project to the achievement of the Europe 2020 strategy. In addition, the projects
must comply with EU legislation (e.g. public procurement, competition and State-aid) and sectorial policies.

Finally, all sectors and investments are required to comply with EU climate policy. Climate change issues, both mitigation
and adaptation aspects, must be taken into account during the preparation, design and implementation of major projects.
That is, major projects shall contribute to the progressive achievement of emissions reduction targets by 2050. Accordingly,
in the context of the co-financing request, MAs are required to explain how mitigation and adaptation needs have been
taken into account when preparing and designing the project. Second, major projects should be climate-resilient: the possible
impacts of the changing climate have to be assessed and addressed at all stages of their development. In the context of the
co-funding request, MAs are required to explain which measures have been adopted in order to ensure resilience to current
climate variability and future climate change.

Overall, the CBA provides key support in assessing the contribution of the projects to the achievement of Europe 2020
targets. Table 1.2 below shows how certain effects may be identified and quantified through the CBA.

Matching Investment sectors and Europe 2020 priorities/flagships/targets

Europe 2020 targets

2 &
Europe 2020 o } 5 & 3 5 =
Europe 2020 flagship initiatives Sector/investments = = S = =
priorities 3 > ] ] g
= 2 ® 3 &
£ £ £ i
w =
(@]
Innovation Union ) gese::lrch, Tefhn?jl?glcal " v v Vv
Smart evelopment and Innovation
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Digital Agenda for Europe - ICT v N
- Environment
Resource efficient Europe - Energy v N v
Sustainable ~ Transport
Growth P
An industrial policy for the - Entrepreneurship J J J
globalisation era - Industry
- Culture
An agenda for new skills and jobs ] v v
Inclusive - Childcare
Growth - Health
European Platform against poverty ) v
- Housing

Source: Authors



The role of the CBA in contributing towards the achievement of the EU objectives

Europe 2020
Targets

Employment

Innovation

Climate change

Education

Poverty

Source: Authors

Effects quantifiable through the CBA

The effect, in terms of employment used by the project, is captured by applying
the Shadow Wage Conversion Factor to labour cost. The effect, in terms of
employment spilling over from the project, is captured by the additional profit
created, e.g. by new spin-off companies.

The contribution to the innovation objective is assessed by:
- the economic returns generated by license deals; and
- the technological progress generated by the project.

The responses to climate change are assessed by estimating costs and benefits
of integrating:

- climate change mitigation measures, by measuring the economic value
of greenhouse gas (GHG) emissions emitted in the atmosphere and the
opportunity cost of the energy supply savings;

- climate change adaptation measures, resulting from the assessment of the
project’s risk-exposure and vulnerability to climate change impacts.

The contribution to a higher level of education is assessed by estimating
the expected increased income of students and researchers due to better
positioning on the job market, as well as the economic value of knowledge
outputs (e.q. scientific articles).

Effects on poverty reduction may be assessed by evaluating the equity
dimension of the project through the consideration of the households
affordability (ability-to-pay), in particular the less wealthy, to access a given
public service and the computation of a set of welfare weights.
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Cost-Benefit Analysis (CBA) is an analytical tool for judging the economic advantages or disadvantages of an investment
decision by assessing its costs and benefits in order to assess the welfare change attributable to it.

The analytical framework of CBA refers to a list of underlying concepts which is as follows:

- Opportunity cost. The opportunity cost of a good or service is defined as the potential gain from the best alternative forgone,
when a choice needs to be made between several mutually exclusive alternatives. The rationale of CBA lies in the observation
that investment decisions taken on the basis of profit motivations and price mechanisms lead, in some circumstances (e.g.
market failures such as asymmetry of information, externalities, public goods, etc.), to socially undesirable outcomes. On the
contrary, if input, output (including intangible ones) and external effects of an investment project are valued at their social
opportunity costs, the return calculated is a proper measure of the project’s contribution to social welfare.

- Long-term perspective. A long-term outlook is adopted, ranging from a minimum of 10 to a maximum of 30 years or
more, depending on the sector of intervention. Hence the need to:

— set a proper time horizon;

— forecast future costs and benefits (looking forward);

— adopt appropriate discount rates to calculate the present value of future costs and benefits;
— take into account uncertainty by assessing the project’s risks.

Although, traditionally, the main application is for project appraisal in the ex-ante phase, CBA can also be used for in medias
res and ex post evaluation®©.

- Calculation of economic performance indicators expressed in monetary terms. CBA is based on a set of
predetermined project objectives, giving a monetary value to all the positive (benefits) and negative (costs) welfare effects
of the intervention. These values are discounted and then totalled in order to calculate a net total benefit. The project
overall performance is measured by indicators, namely the Economic Net Present Value (ENPV), expressed in monetary
values, and the Economic Rate of Return (ERR), allowing comparability and ranking for competing projects or alternatives.

- Microeconomic approach. CBA is typically a microeconomic approach enabling the assessment of the project’s impact on
society as a whole via the calculation of economic performance indicators, thereby providing an assessment of expected
welfare changes. While direct employment or external environmental effects realised by the project are reflected in the
ENPV, indirect (i.e. on secondary markets) and wider effects (i.e. on public funds, employment, regional growth, etc.) should
be excluded. This is for two main reasons:

— most indirect and/or wider effects are usually transformed, redistributed and capitalised forms of direct effects; thus, the
need to limit the potential for benefits double-counting;

— there remains little practice on how to translate them into robust technigues for project appraisal, thus the need to avoid
the analysis relies on assumptions whose reliability is difficult to check.

10 In this case: i) for all the years for which information is available actual values, instead of forecasted, for costs and benefits are used; ii) instead of
discounting, past values are capitalised with a proper backward discount rate. For some practical CBA examples refer to EC (2012), Ex post evaluation
of investment projects, co-financed by the European Fund for Regional Development (ERDF) and Cohesion Fund during the period 1994-1999.



It is recommended, however, to provide a qualitative description of these impacts to better explain the contribution of the
project to the EU regional policy goals.*

- Incremental approach. CBA compares a scenario with-the-project with a counterfactual baseline scenario

without-the-project. The incremental approach requires that:

- a counterfactual scenario is defined as what would happen in the absence of the project. For this scenario, projections

are made of all cash flows related to the operations in the project area for each year during the project lifetime. In
cases where a project consists of a completely new asset, e.g. there is no pre-existing service or infrastructure, the
without-the-project scenario is one with no operations. In cases of investments aimed at improving an already existing
facility, it should include the costs and the revenues/benefits to operate and maintain the service at a level that it is
still operable (Business As Usual'? (BAU)) or even small adaptation investments that were programmed to take place
anyway (do-minimum?®®). In particular, it is recommended to carry out an analysis of the promoter’s historical cash-flows
(at least previous three years) as a basis for projections, where relevant. The choice between BAU or do-minimum as
counterfactual should be made case by case, on the basis of the evidence about the most feasible, and likely, situation.
If uncertainty exists, the BAU scenario shall be adopted as a rule of thumb. If do-minimum is used as counterfactual,
this scenario should be both feasible and credible, and not cause undue and unrealistic additional benefits or costs. As
illustrated in the box below the choice made may have important implications on the results of the analysis;

- secondly, projections of cash-flows are made for the situation with the proposed project. This takes into account all the

investment, financial and economic costs and benefits resulting from the project. In cases of pre-existing infrastructure,
it is recommended to carry out an analysis of historical costs and revenues of the beneficiary (at least three previous
years) as a basis for the financial projections of the with-project scenario and as a reference for the without-project
scenario, otherwise the incremental analysis is very vulnerable to manipulation;

— finally, the CBA only considers the difference between the cash flows in the with-the-project and the counterfactual

scenarios. The financial and economic performance indicators are calculated on the incremental cash flows only*“.

The rest of the chapter presents the conceptual framework of a standard CBA'®, i.e. the ‘steps’ for project appraisal, enriched
with focuses, didactical examples or shortcuts, presented in boxes, to support the comprehension and practical application
of the steps proposed. At the end of each section, a review of good practices and common mistakes drawn from empirical
literature, ex post evaluations and experience gained from major projects funded during the 2007-13 programming period,
is also illustrated. A checklist that can be used as useful tool for checking the quality of a CBA closes the chapter.

In some cases, where there is a methodologically sound study forecasting indirect and wider impacts in quantity terms and when these are
deemed to be substantial or a major factor in the decision to implement the project, their inclusion in the quantitative analysis could be done as
a sensitivity test.

For example, a scenario that ensures: (i) basic functionality of the assets, (ii) service provision under similar quality levels, (iii) limited asset
replacements and (iv) minimum cost recovery to ensure financial sustainability of operations.

For example, when limited amount of capital investments are necessary to avoid interruption of service or any other catastrophic scenario.

The analysis of financial sustainability, however, may also need to look at the situation of the operator in the with-project scenario, in particular
where the project is embedded in a pre-existing infrastructure/service. See section 2.8.

For a description of other project appraisal tools, such as Cost-Effectiveness Analysis (CEA) and Multi-Criteria Analysis (MCA) Annexes, see

Annex IX.
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THE CHOICE OF THE COUNTERFACTUAL SCENARIO

The following example, adapted from EIB (2013), illustrates the issue of the project performance in relation to what
scenario is selected as counterfactual.

The proposed project, which consists of rehabilitating and expanding existing infrastructure capacity, involves investing
EUR 450 million and will result in benefits growing by 5 % per year. The ‘do-minimum’ scenario, which consists of only
rehabilitating existing capacity, involves investing EUR 30 million, followed by constant benefits. The BAU involves no
investment at all, which, in turn, will affect the amount of output the facility can produce, causing a fall in net benefits of
5 % per year.

As shown below, the results of the CBA change significantly if different scenarios are adopted as counterfactual. By
comparing the proposed project with the ‘do-minimum’ scenario, the ERR equals 3 %. If the BAU is taken as a reference,
the ERR increases to 6 %. Thus, any choice should be duly justified by the project promoter on the basis of clear evidence
about the most feasible situation that would occur in the absence of the project.

Scenarios EUR m NPV 1 2 10 21
Net benefit 1,058 45 47 70 119
1 | Proposed project
Investment 435 450
Net benefit 661 45 45 45 45
2 | Do-minimum
Investment 29 30
Net benefit 442 45 43 28 16
3 | Business As Usual
Investment 0
Results
1-2 Proposed project net Net flows -9 -420 2 25 74
of Do-minimum ERR 30%
Proposed project net Net flows 182 -450 4 42 103
1=3 | f Business As Usual ERR 6%
Source: EIB (2013)
2.2  Project appraisal steps
Standard CBA is structured in seven steps:
1. Description of the context
2. Definition of objectives
3. Identification of the project
4. Technical feasibility & Environmental sustainability
5. Financial analysis
6. Economic analysis
7. Risk assessment.

The following sections illustrate, in detail, the scope of each step.

6 European Investment Bank, (2013) The Economic Appraisal of Investment Projects at the EIB.
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Figure 2.1 The steps of the appraisal
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The first step of the project appraisal aims to describe the social, economic, political and institutional context in which
the project will be implemented. The key features to be described relate to:

- the socio-economic conditions of the country/region that are relevant for the project, including e.g. demographic dynamics,
expected GDP growth, labour market conditions, unemployment trend, etc,;

- the policy and institutional aspects, including existing economic policies and development plans, organisation and
management of services to be provided/developed by the project, as well as capacity and quality of the institutions
involved;

- the current infrastructure endowment and service provision, including indicators/data on coverage and quality of services
provided, current operating costs and tariffs/fees/charges paid by users, if any'’;

- other information and statistics that are relevant to better qualify the context, for instance, existence of environmental
issues, environmental authorities likely to be involved, etc;

- the perception and expectations of the population with relation to the service to be provided, including, when relevant, the
positions adopted by civil society organisations.

The presentation of the context is instrumental to forecast future trends, especially for demand analysis. In fact,
the possibility of achieving credible forecasts about users, benefits and costs often relies on the assessment’s accuracy of
the macro-economic and social conditions of the region. In this regard, an obvious recommendation is to check that the
assumptions made, for instance on GDP or demographic growth, are consistent with data provided in the corresponding OP
or other sectarial and/or regional plans of the Member State.

Also, this exercise aims to verify that the project is appropriate to the context in which it takes place. Any
project is integrated in pre-existing systems with its own rules and features, and this is an imminent complexity that cannot
be disregarded. Investments to provide services to citizens can achieve their goals through the integration of either new
or renewed facilities into already existing infrastructures. Partnership with the various stakeholders intervening in the
system is thus a necessity. Also, sound economic policy, quality institutions and strong political commitment can help the
implementation and management of the projects, and the achievement of larger benefits. In short, investments are easier
to carry out where the context is more favourable. For this reason, the specific context characteristics need to be taken into
due consideration starting from the project design and appraisal phase. In some cases, improvements in the institutional set
up might be needed to ensure an adequate project performance.

7 As an example, a project dealing with a waste incinerator with energy recovery would necessarily need to describe the current situation of:
(i) the waste management system in the region (i.e. based on indicators such as total waste produced from households and commercial,
industrial and construction activities; number and capacity of operating landfills and/or other waste treatment plants), (ii) the local district heating
system (i.e. including heat generation facilities and distribution system), to which the project would supply the heat it produces, (iii) the road
system (including type, length and condition of roads), which it would rely on to transport the waste to the plant, but would not need to provide
information on the regional railway system, unless the project considers transporting the waste to the plant by rail.



v/ The context is presented including all sectors that are relevant to the project and avoiding unnecessary
discussions on sectors that are unrelated to the project.

v/ The existing infrastructure endowment and service provision is presented with relevant statistics.

v/ The sectorial and regional characteristics of the service to be provided are presented in light of the existing
development plans.

® Socio-economic context and statistics are presented without explaining their relevance for the project.

®

Socio-economic statistics and forecasts are not based on readily available official data and forecasts.

8 The political and institutional aspects are considered irrelevant and not adequately analysed and discussed.

The second step of the project appraisal aims to define the objectives of the project.

From the analysis of all the contextual elements listed in the previous section, the regional and/or sectorial needs that can
be addressed by the project must be assessed, in compliance with the sectorial strategy prepared by the MS and accepted
by the European Commission. The project objectives should then be defined in explicit relation to needs'®. In other words, the
needs assessment builds upon the description of the context and provides the basis for the objective’s definition.

As far as possible, objectives should be quantified through indicators and targeted?s, in line with the result orientation
principle of the Cohesion Policy. They may relate, for example, to improvement of the output quality, to better accessibility
to the service, to the increase of existing capacity, etc. For a detailed illustration of the typical objectives per sector see
chapters three to seven.

A clear definition of the project objectives is necessary to:

- identify the effects of the project to be further evaluated in the CBA. The identification of effects should be linked
to the project’s objectives in order to measure the impact on welfare. The clearer the definition of the objectives, the easier
the identification of the project and its effects. Objectives are highly relevant for the CBA, which should reveal to what
extent they are met;

- verify the project’s relevance. Evidence should be provided that the project’s rationale responds to a priority for the
territory. This is achieved by checking that the project contributes to reaching the EU policy goals and national/regional
long-term development plans in the specific sector of assistance. Reference to these strategic plans should demonstrate
that the problems are recognised and that there is a plan in place to resolve them.

Whenever possible, the relationship or, better, the relative contribution of the project objectives to achieve the specific
targets of the OPs should be clearly quantified. Such identification will also enable the linking of the project objectives with
the monitoring and evaluation system. This is particularly important for reporting the progress of major projects in the annual
implementation reports, as requested by Article 111 (Implementation reports for the Investment for growth and jobs goal) of
Regulation (EU) No 1303/2013. In addition, according to the most recent policy development of the European and Structural

8 When specifying the needs, the promoter should focus on specific and not generic issues such as economic development. Also, these should be
quantified and explained: e.g. volume and growth rate of traffic congestion due to urbanisation dynamics, indices of water quality deterioration
as a consequence of industrialisation, risk of energy supply shortage due to increased demand, etc.

19 Atarget is a quantified aspect of the objectives, for example: reduction of travel time from A to B of X minutes; increasing the catchment area of
a service of N thousands of people, improvement of capacity from X to Y MW, reduction of GHG emissions from X to Y tonnes of CO, per year, etc.
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Investment (ESI) Funds, the promoter should also show how and to what extent the project will contribute to achieving the
targets of any national or regional sectorial programme.

GOOD PRACTICES

v/ Project effects are identified in clear relation to the project objectives.

v/ The general objectives of the project are quantified with a system of indicators and targets.
v/ Target values are established and compared to the situations with- and without-the-project.
v

Project indicators are linked to those defined in the respective OP and priority axis. Where the indicators set
at the level of the OP are inappropriate to measure the impact of specific projects, additional project-specific
indicators, are set up.

v’ If a region or country-wide target exists (e.g. 100 % coverage of water supply in a given service area, diversion
of minimum 50 % of biodegradable waste from landfill, etc.), the contribution of the project to achieving this
wider target (in % of total target) is explained.

COMMON MISTAKES

® The economic effects considered in the CBA are not well aligned with the specific objectives of the project.

®  Project objectives are confused with its outputs. For instance, if the main objective of the project is to improve
the accessibility of a peripheral area, the construction of a new road or the modernisation of the existing
network are not objectives, but the means through which the objective of improving the area’s accessibility will
be accomplished.

®  Where the investment is compliance driven (e.g. UWWTD?°), the extent to which the project contributes to
achieve such compliance is not shown. If the required standards are not attained by the project, evidence of
what other measures are planned and how they will be financed must be provided.

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
! v/ Source and values of indicators are explained.
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

2.5 Identification of the project

Section 1.2 has presented the legal basis for the definition of a project. Here, some analytical issues involved in project
identification are developed. In particular, a project is clearly identified when:

- the physical elements and the activities that will be implemented to provide a given good or service, and to achieve
a well-defined set of objectives, consist of a self-sufficient unit of analysis;

- the body responsible for implementation (often referred to as ‘project promoter or ‘beneficiary’) is identified and its
technical, financial and institutional capacities analysed; and

- the impact area, the final beneficiaries and all relevant stakeholders are duly identified (‘who has standing?’).

2.5.1 Physical elements and activities

A project is defined as ‘as a series of works, activities or services intended in itself to accomplish an indivisible task of
a precise economic or technical nature which has clearly identified goals’ (Article 100 (Content) of Regulation (EU)
No 1303/2013). These works, activities or services should be instrumental in the achievement of the previously defined
objectives. A description of the type of infrastructure (railway line, power plant, broadband, waste water treatment plant,
etc.), type of intervention (new construction, rehabilitation, upgrade, etc.), service provided (cargo traffic, urban solid waste
management, access to broadband for businesses, cultural activities, etc.) and location should be provided in order to define
the project activities.

20 Urban Waste Water Treatment Directive.



In this regard, the key aspect is that appraisal needs to focus on the whole project as a self-sufficient unit of analysis,
which is to say that no essential feature or component is left outside the scope of the appraisal (under-scaling). For example,
if there are no connecting roads for waste delivery, a new landfill will not be operational. In that case, both the landfill and the
connecting roads are to be considered as a unique project. In general, a project can be defined as technically self-sufficient if
it is possible to produce a functionally complete infrastructure and put a service into operation without dependence on other
new investments. At the same time, including components in the project that are not essential to provide the service under
consideration should be avoided (over-scaling).

The application of this principle requires that:

- partitions of project for financing, administrative or engineering reasons are not appropriate objects of
appraisal (‘half a bridge is not a bridge’). A typical case might be that of a request for EU financial support for the first
phase of an investment, whose success hinges on the completion of the project as a whole. Or, a request for EU financial
support for only a part of a project because the remaining will be financed by other sponsors. In these cases, the whole
investment should be considered in CBA. The appraisal should focus on all the parts that are logically connected to the
attainment of the objectives, regardless of what the aim of the EU assistance is.

- inter-related but relatively self-standing components, whose costs and benefits are largely independent,
should be appraised independently. Sometimes a project consists of several inter-related elements. For example,
the construction of a green park area including solid waste management and recreational facilities. Appraising such
a project involves, firstly, the consideration of each component independently and, secondly, the assessment of possible
combinations of components. The measurement of the economic benefits of individual project components is particularly
relevant in the context of large multifaceted projects (see box below). As a whole these projects may present a net
positive economic benefit (i.e. a positive ENPV). However, this positive ENPV may include one or more project components
that have a negative ENPV. If this component(s) is not integral to the overall project, then excluding it will increase the
ENPV for the rest of the project.

- future planned investments should be considered in the CBA if they are critical for ensuring the operations of the original
investment. For example, in the case of wastewater treatment, a capacity upgrade of the original plant shall be factored
in at a certain point of the project’s life cycle, if it is needed to comply with an expected population increase, in order to
continue to meet the original project’s objectives.

The main driver of the improvement of a railway line is its electrification in order to improve its performance and its
integration into the electrified network. Given that the construction works will generate some service disruptions, the
project incorporates other actions on the line such as alignment improvements, track reconstruction and the adoption of
the ERMTS signalling system. The CBA should consider all these investments and their effects.

EU assistance can be designed to co-finance the reorganisation of some water subnets as part of a broader intervention
financed with several sponsors and concerning the entire municipality’s water supply network. The larger intervention
should be considered as the unit of the analysis.

A system of integrated environmental regeneration which envisages the construction of several waste water treatment
plants and the installation of sewage pipelines and pumping stations in different municipalities can be considered as one
integrated project if the single components are integral to the achievement of the environmental regeneration of the
impact area.

In the context of urban development, the rehabilitation of city walls and streets in the historical centre of a town should
be appraised independently from the rehabilitation and adaptation of buildings for commercial activities in the same area.

2.5.2 The body responsible for project implementation

The project owner, i.e. the body responsible for project implementation, should be identified and described in terms of its
technical, financial and institutional capacity. The technical capacity refers to the relevant staff resources and staff
expertise available within the organisation of the project promoter and allocated to the project to manage its implementation
and subsequent operation. In the case of the need to recruit additional staff, evidence should be provided that no constraints
exist to find the necessary skills on the local labour market. The financial capacity refers to the financial standing of the body,



which should demonstrate that it is able to guarantee adequate funding both during implementation and operations. This
is particularly important when the project is expected to require substantial cash inflow for working capital or other financial
imbalances (e.g. medium-long term loan, clearing cycle of VAT, etc.). The institutional capacity refers to all the institutional
arrangements needed to implement and operate the project [e.g. set up of a Project Implementation Unit (PIU)] including
the legal and contractual issues for project licensing. Where necessary, special external technical assistance may need to
be foreseen and included in the project.

When the infrastructure owner and its operator are different, a description of the operating company or agency who will
manage the infrastructure (if already known) and its legal status, the criteria used for its selection, and the contractual
arrangements foreseen between the partners, including the funding mechanisms (e.g. collection of tariffs/service fees,
presence of government subsides), should be provided.

2.5.3 Who has standing

After having described the project activities and the body responsible for project implementation, the boundaries of the
analysis should be defined. The territarial area affected by the project effects is defined as the impact area. This can be of
local, regional or national (or even EU) interest, depending on the size and scope of the investment, and the capacity of the
effects to unfold. Although generalisations should be avoided, projects typically belonging to some sectors have a common
scope of effects. For example, transport investments such as a new motorway (the same does not usually apply to urban
transport), even if implemented within a regional framework, should be analysed from a broader perspective since they
usually form part of an integrated network that may extend beyond the geographical scope of the analysis. The same can
be said for an energy plant serving a delimited territory but belonging to a wider system. In contrast, water supply and waste
management projects are more frequently of local interest. However, all projects must incorporate a wider perspective when
dealing with environmental issues related to CO, and other greenhouse gas (GHG) emissions with effects on climate change,
which are intrinsically non-local.

A good description of the impact area requires the identification of the project’s final beneficiaries, i.e. the population that
benefits directly from the project. These may include, for example, motorway users, households exposed to a natural risk,
companies using a science park, etc. It is recommended to explain what type of benefits will be enjoyed and to quantify them
as much as possible. The identification of the final beneficiaries should be consistent with the assumptions of the demand
analysis (see section 2.7.1).

In addition, all bodies, public and private, that are affected by the project need to be described. Large infrastructure
investment does not usually only affect the producer and the direct consumers of the service, but can generate larger effects
(or ‘reactions’) e.g. on partners, suppliers, competitors, public administrations, local communities, etc. For instance, in the
case of a high speed train linking two major cities, local communities along the train layout may be affected by negative
environmental impacts, while the benefits of the project are accrued by the inhabitants of the larger areas. The identification
of ‘who has standing’ should account for all the stakeholders who are significantly affected by the costs and benefits of the
project. For a more detailed discussion about how to integrate distributional effects in the CBA see section 2.9.11.
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GOOD PRACTICES

v Where a project has several stages or phases, these are properly presented together with their respective costs
and benefits.

v' Individual investment measures are bundled into one single project when these are: i) integral to the
achievement of the intended objectives and complementary from a functional point of view; ii) implemented in
the same impact area; iii) share the same project owner; and iv) have similar implementation periods.

COMMON MISTAKES

® An artificial splitting of the project is adopted to reduce the project investment cost in order to fit under the
major projects threshold.

®  Project over-scaling: investments which are functionally independent of each other are packaged together
without a preliminary verification of the economic viability of each investment and of possible combinations and
without a clear functional and strategic link among them.

®  Project under-scaling: a request for assistance is presented for financing a portion of a project which cannot be
justified in isolation from other functional elements.

® Project over-sizing due to over-optimistic assessment of the impact area, e.g. on the basis of unrealistic
assumptions of demographic growth.

® The institutional set-up for project operations is presented unclearly.This will make it difficult to verify that
financial cash flows are properly accounted for in the financial analysis.

® Benefits of a second phase of a project are included in the economic analysis of the first phase without also
including the additional costs, thus making the first phase look economically and/or financially more attractive.

2.6 Technical feasibility and environmental sustainability

Technical feasibility and environmental sustainability are among the elements of information to be provided in the funding
request for major projects (Article 101 (Information necessary for the approval of a major project) of Regulation (EU)
No 1303/2013). Although both analyses are not formally part of the CBA, their results must be concisely reported and used
as a main data source within the CBA (see box). Detailed information should be provided on:

- demand analysis;

- options analysis;

- environment and climate change considerations;

- technical design, cost estimates and implementation schedule.

In the following, a review of the key information that needs to be summarised in the CBA, in order to understand the overall
justification of the project solution sought, is provided. Although they are presented consecutively, they should be viewed

as parts of an integrated process of project preparation, where each piece of information and analysis feed each other into
a mutual-learning exercise (see box).
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TIMING OF CBA: AN ONGOING PROCESS

The CBA principles should be adopted in the project design process as soon as possible. The CBA should be understood as
an ongoing, multi-disciplinary, exercise performed throughout the project preparation in parallel with other technical and
environmental considerations. Prerequisites for the CBA of the proposed project solution are, however, the finalisation of
a detailed demand analysis and the availability of investment and operational and management (O&M) cost estimates,
including costs for environmental mitigation and adaptation measures. These are based on the preliminary project design,
which are centrepieces of the ‘technical’ feasibility study and the EIA.

This does not necessarily mean that the analysts responsible for preparing the CBA should start working after the
engineers complete the preliminary technical design and deliver the cost estimates, but rather in parallel. In fact,
analysts preparing the CBA should adopt an interdisciplinary approach to project preparation from an early stage and are
usually involved in preliminary, simplified CBAs for comparisons of different technical and environmental options. Their
involvement in the preparation of the demand analysis and options analysis is useful (and often decisive) in achieving the
best results for the project.

Once the optimal project solution is identified, a full-scale CBA is usually performed at the end of the preliminary design
stage. The aim is to provide confirmation to the project planner(s) of the adequacy and economic convenience of the
proposed solution to meet the pre-established project objectives. The results of the full-scale CBA, based on the most
recent cost estimates, shall be presented in the EU request for co-financing.

2.6.1 Demand analysis

Demand analysis identifies the need for an investment by assessing:

- current demand (based on statistics provided by service suppliers/ regulators/ ministries/ national and regional statistical
offices for the various types of users);

- future demand (based on reliable demand forecasting models that take into consideration macro- and socio-economic
forecasts, alternative sources of supply, elasticity of demand to relevant prices and income, etc.) in both the scenarios
with- and without-the-project.

Both quantifications are essential to formulate demand projections, including generated/induced demand where relevant??,
and to design a project with the appropriate productive capacity. For example, it is necessary to investigate which share of
the demand for public services, rail transport, or disposal of waste material can be expected to be satisfied by the project.
Demand hypotheses should be tested by analysing the conditions of both the present and future supply, which may be
affected by actions that are independent from the project.

For a detailed discussion about the main factors affecting demand, methods and outputs of demand analysis in the different
fields of intervention see chapters three to seven.

PROJECTS BELONGING TO LARGER, TRANSBOUNDARY NETWORKS

Particular attention should be paid to identifying whether the project under consideration belongs to networks. This is
particularly the case for transport and energy infrastructures, which always form part of networks, but also for ICT and
telecommunication projects.

When projects belong to networks, their demand (and consequently their financial and economic performance) is
highly influenced by issues of mutual dependency (projects might compete with each other or be complementary) and
accessibility (ease of reaching the facility).

21 Future demand comes from: existing users, users diverted from other service providers, users generated/induced by the new activities that are
allowed by the project. The capacity of a project to generate induced demand for example depends, among other things, on the size of the project
compared to existing supply, the elasticity of demand and the related capacity to reduce the prevailing market price.
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Several techniques (e.g. multiple regression models, trend extrapolations, interviewing experts, etc.) can be used for demand
forecasting, depending on the data available, the resources that can be dedicated to the estimates and the sector involved.
The selection of the most appropriate technique will depend, amongst other factors, on the nature of the good or service,
the characteristics of the market and the reliability of the available data. In some case, e.q. transport, sophisticated forecast
models are required.

Transparency in the main assumptions, as well in the main parameters, values, trends and coefficients used in the forecasting
exercise, are matters of considerable importance for assessing the accuracy of the estimates. Assumptions concerning the
policy and regulatory framework evolutions, including norms and standards, should also be clearly expressed. Furthermore,
any uncertainty in the prediction of future demand must be clearly stated and appropriately treated in risk analysis (see
section 2.10). The method used for forecasting, the data source and the working hypotheses must be clearly explained and
documented in order to facilitate the understanding of the consistency and realism of the forecasts. Even the information about
the mathematical models used, the tools that support them and their qualification, are fundamental elements of transparency.

v Use is made of appropriate modelling tools to forecast future demand.

v/ Where macro-economic/socio-economic data/forecasts are available from official national sources, consistent
use of them is made across all projects/sectors within the country.

v Demand is appraised separately for all distinct groups of users/consumers relevant to the project.

v/ Effects of current or planned policy measures and economic instruments that could influence the project are
taken into account for demand analysis. Also, all parallel investments potentially affecting the demand for
services delivered by the project are identified, described and assessed.

8 The methodology and parameters used for estimation of current and future demand are not explicitly presented
nor justified, or they deviate from national standards and/or official forecasts for the region/country.

® Users’ growth rates ‘automatically’ assumed throughout the entire reference period of the project are
overoptimistic. Where uncertainty exists, it is wise to assume a stabilisation of demand after the first e.g. 3-to-X
years of operation.

® Insufficient or incomplete market analysis often leads to an overestimation of revenues. In particular, a full
assessment of the competition in the market (projects providing similar products and/or surrogates) and quality
requirements for project outputs are often neglected.

¥ The link between demand analysis and design capacity of the project (supply) is missing or unclear. The design
capacity of the project should always refer to the year in which demand is highest.

2.6.2 Option analysis

Undertaking a project entails the simultaneous decision of not undertaking any of the other feasible options. Therefore, in
order to assess the technical, economic and environmental convenience of a project, an adequate range of options should
be considered for comparison.

Thus, it is recommended to undertake, as a first step, a strategic options analysis, typically carried out at pre-feasibility
stage and which may require multiple criteria analysis (see box). The approach for option selection should be as follows:

- establish a list of alternative strategies to achieve the intended objectives;

- screen the identified list against some qualitative criteria, e.g. multi-criteria analysis based on a set of scores?’, and
identify the most suitable strategy.

22 The criteria used to assign scores and the weights given to them should be made clear to avoid any risk of manipulation of the screening exercise.
For an overview of the elements featuring the MCA see Annex IX.



Different routes or construction timing in transport projects (roads/rails).
Centralised vs. decentralised systems for water supply or wastewater treatment projects.

A new gravity sewer main and a new wastewater treatment plant vs. a pumping station and pressure pipes that pump
the wastewater towards an existing treatment plant, but with a capacity which has to be increased;

Different locations for a centralised landfill in a regional waste management project.

Retrofitting an old power plant or building a new one.

Different peak-load arrangements for energy supply.

Construction of underground gas storage facilities vs. new LNG terminal.

Large hospital structures rather than a more widespread offer of health services through local clinics.

Possible re-use of existing infrastructure (e.g. ducts, poles, sewerage networks) or possible co-deployment with other
sectors (energy, transport) to reduce the cost of broadband deployment projects?>.

Different procurement (classic public procurement vs. PPP) and user charging methods for large infrastructures.

Once the strategic option is identified, a comparison of the specific technological solutions is typically carried out at
feasibility stage. In some circumstances, it is useful to consider, as a first technological option, a ‘do-minimum’ solution.
As mentioned, this assumes incurring certain investment outlays, for example for partial modernisation of an existing
infrastructure, beyond the current operational and maintenance costs. Hence, this option includes a certain amount of
costs for necessary improvements, in order to avoid deterioration of infrastructure or sanctions?*. Synergies in infrastructure
deployment (e.g. transport/energy and high-speed broadband infrastructure) should also be considered, in view of better use
of public funds, higher socio-economic impact, and lower environmental impact.

Once all potential technological solutions are identified, also in the context of the Environmental Impact Assessment (EIA)/
the Strategic Environmental assessment (SEA) procedures and their results (see next paragraph), they need to be assessed
and the optimal solution selected as the subject of the financial and economic appraisal. The following criteria shall be
applied:

- if different alternatives have the same, unigue, objective (e.g. in the case of compliance-driven projects with predetermined
policy objectives or targets) and similar externalities, the selection can be based on the least cost solution?® per unit of
output produced;

- if outputs and/or externalities, especially environmental impacts, are different in different options (assuming all share
the same objective), it is recommended to undertake a simplified CBA for all main options in order to select the best
alternative. A simplified CBA usually implies focusing on first qualified estimates of demand and rough estimates of
the key financial and economic parameters, including investment and operating costs, the main direct benefit(s) and
externalities?®. The calculation of the financial and economic performance indicators in the simplified CBA must be made,
as usual, with the incremental technique.

The criteria considered in selecting the best solution, with ranking of their importance and the method used in the evaluation,
shall always be presented by the project promoter as a justification for the option chosen.

2 In line with Directive 2014/61/EU on measures to reduce the cost of deploying high-speed electronic communications networks.

24 For instance,when projects are motivated by the need to comply with EU regulations.

25 According to the Life-cycle cost (LCC) approach, this shall include the (discounted) sum of all relevant costs over the lifetime of the project:
investment, operation and maintenance costs, replacement costs and, when applicable, decommissioning costs.

26 Rough cost estimates are generally understood as being based on unit prices obtained from limited (regional) market surveys (i.e. quotations
from different suppliers) or from similar projects in the same regional context. It should be made sure, however, that cost estimates are
all-inclusive, i.e. that no important cost component is missing (e.g. asset replacement costs). Overhead costs for planning and supervision as
well as contingencies may be excluded, but then this should be the same for all options. If included, overheads should be calculated similarly,
i.e. as a percentage of net investment cost, which should be the same for all options. Another simplification is the use of financial costs (based
on market prices) instead of the economic costs (based on shadow prices). Conversion is not necessary in simplified economic analysis, unless
it is likely to change the order of the options in terms of their ENPV (i.e. where two options differ notably with regards to investment and O0&M
components, especially labour intensiveness in construction and operations, and/or their ENPVs before conversion are very close).
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v The options analysis is based on a common baseline (i.e. a common counterfactual scenario and consistent
demand analysis are adopted across the options).

v The options analysis starts from a more strategic point of view (i.e. general type of infrastructure and/or
location/alignment for the project) and continues with an assessment of specific technological variants for the
type of infrastructure/site selected. New alternative technologies are accompanied by a thorough assessment of
their technological, financial, managerial risks, climate risk and environmental impacts.

v For comparisons based on costs, all assumptions on unit costs of investment, 0&M and replacement should
be disclosed and explained separately for each option to facilitate their appraisal. Unit costs of common
consumables (e.qg. labour, energy, etc.) are the same for all options.

v Options are compared using the same reference period.

® The various project options are discussed and analysed in detail, but they are not assessed against
a counterfactual scenario which forms the basis of the incremental approach.

® The identification of possible alternatives is done rather ‘artificially’, e.g. alternatives are not genuine solutions
but simply constructed to show they are worse than the preferred (pre-decided) alternative.

® There is lack of ‘strategic thinking’: project options are considered only in terms of alternative routes (for
transport projects) or alternative technologies of a pre-selected solution, but not in terms of possible alternative
means to achieve the intended objectives.

® Too many or irrelevant criteria, or inappropriate scoring, are used in multi-criteria analysis for shortlisting the
project options.

2.6.3 Environment and climate change considerations

Some requirements on the project’s environmental sustainability should be fulfilled in parallel with the technical considerations
and contribute to the selection of the best project option.

In particular, the project promoter shall demonstrate to which extent the project: a) contributes to achieve the resource
efficiency and climate change targets for 2020; b) complies with the Directive on the prevention and remedying of
environmental damage (2004/35/EC); c) respects the ‘polluter pays’ principle, the principle of preventive action and the
principle that environmental damage should be rectified at source; d) complies with protection of the Natura 2000 sites and
protection of species covered by the Habitats Directive (92/43/EEC) and the Birds Directive (2009/147/EC); e) is implemented
as a result of a plan or programme falling within the scope of the Strategic Environmental Assessment (SEA) (2001/42/EQ);
f) is compliant with the Council Directive 2014/52/EU on the Environment Impact Assessment (EIA), as well as any other
legislation requiring an environmental assessment to be carried out. In addition, environmental investments, e.q. water
supply, wastewater and solid waste management, have to comply with other sector-specific Directives, as further illustrated
in chapter 4.

When appropriate, an EIA must be carried out to identify, describe and assess the direct and indirect effects of the project on
human beings and the environment. While the EIA is a formally distinct and self-standing procedure, its outcomes
need to be integrated in the CBA and be in the balance when choosing the final project option. The costs of any
environmental integration measures resulting from the EIA procedure (including measures for protection of biodiversity) are
treated as input in the assessment of the financial and economic viability of the project. On the other hand, the benefits
resulting from such measures are estimated, as far as possible, when valuing the non-market impacts generated by the
project (see section 2.9.8).

27 In line with this Directive MS shall bring into force the laws, regulations and administrative provisions necessary to comply with this Directive
by 16 May 2017 (as stated in Article 2(1) of the Directive) and that “projects in respect of which the determination referred to in Article 4(2) of
Directive 2011/92/EU was initiated before 16 May 2017 shall be subject to the obligations referred to in Article 4 of Directive 2011/92/EU prior
to its amendment by this Directive” (as stated in Article 3(1) of the new Directive)



Impacts of the project on climate, in terms of reduction of GHG emissions, are referred to as climate change mitigation
and must be included in the EIA. The following emission sources must be taken into account when assessing the impact of
the project on climate:

- direct GHG emissions caused by the construction, operation, and possible decommissioning of the proposed project,
including from land use, land-use change and forestry;

- indirect GHG emissions due to increased demand for energy;

- indirect GHG emissions caused by any additional supporting activity or infrastructure which is directly linked to the
implementation of the proposed project (e.g. transport, waste management).

On the other hand, the impacts of climate change on the project, referred to as climate change adaptation or resilience
to climate change, must also to be addressed during the project design process, when necessary.®® Climate change
adaptation is a process aimed to reduce the vulnerability of natural and human systems against actual or expected climate
change effects. The main threats to infrastructure assets include damage or destruction caused by extreme weather events,
which climate change may exacerbate; coastal flooding and inundation from sea level rise; changes in patterns of water
availability; and effects of higher temperature on operating costs, including effects in temperate and/or permafrost?®. The
following phenomena need to be screened:

- heat waves (including impact on human health, damage to crops, forest fires, etc.);

- droughts (including decreased water availability and quality and increased water demand);

- extreme rainfall, riverine flooding and flash floods;

- storms and high winds (including damage to infrastructure, buildings, crops and forests);

- landslides;

- rising sea levels, storm surges, coastal erosion and saline intrusion;

- cold spells;

- freeze-thaw damage.

To support resilience to climate change in infrastructure investments, the Commission encourages project promoters to
assess the project’s risk-exposure and vulnerability to climate change impacts. The ‘Guidelines for project managers: Making
vulnerable investment climate resilient include a methodology to systematically assess the sustainability and viability of
infrastructure projects in changing climate conditions. These guidelines are not intended as a substitute for EIA or CBA, but

as a complement to the existing project appraisal tools and development procedures.

Costs and benefits resulting from the integration of both mitigation and adaptation measures in the project design are used
in the appraisal of the project’s financial and economic performance.

28 See European Union, 2013, Guidance on Integrating Climate Change and Biodiversity into Environmental Impact Assessment.

Commission Staff Working Document, Adapting infrastructure to climate change. Accompanying the document: Communication from the
Commission to the European Parliament, The Council, The European Economic and Social Committee and The Committee of The Regions.
Brussels, 2013. Page 5.

Available at: http://ec.europa.eu/clima/policies/adaptation/what/docs/non_paper_guidelines_project_managers_en.pdf
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GOOD PRACTICES

v/ Environment and climate change considerations, including impact assessment on Natura 2000, are incorporated
into the project design and preparation at an early stage, i.e. during project screening and scoping. Climate
change adaptation and/or mitigation measures are integrated into the EIA procedure together with other
environmental impacts.

v Cost of measures taken for correcting negative environmental impacts are included in the investment cost
considered in the CBA.

v/ Early dialogue between the developer and the authorities/nature experts is carried out to run procedures
smoothly and to enable better and faster decisions, which in turn could reduce costs and avoid delays.

COMMON MISTAKES

® There is no consistency between options analysed in the CBA and options analysed in the EIA. In particular, the
option selected in the CBA must have been fully analysed in the EIA.

®  Project cost does not incorporate cost of measures related to climate change mitigation, adaptation and other
environmental impacts.

® The benefits of mitigation measures are not properly taken into account.

2.6.4 Technical design, cost estimates and implementation schedule

A summary of the proposed project solution shall be presented with the following headings.

Location: description of the location of the project including a graphical illustration (map). Availability of land is a key
aspect: evidence should be provided that the land is owned (or can be accessed) by the beneficiary, who has the full title
to use it, or has to be purchased (or rented) through an acquisition process. In the latter case, the conditions of acquisition
should be described. The administrative process and the availability of the relevant permits to carry out the works should
also be explained.

Technical design: description of the main works components, technology adopted, design standards and specifications.
Key output indicators, defined as the main physical quantities produced (e.g. kilometres of pipeline, number of overpasses,
number of trees planted, etc.), should be provided.

Production plan: description of the infrastructure capacity and the expected utilisation rate. These elements describe the
service provision from the supply side. Project scope and size should be justified in the context of the forecasted demand.

Costs estimates: estimation of the financial needs for project realisation and operations are imported in the CBA as a key
input for the financial analysis (see section 2.8). Evidence should be provided as to whether cost estimations are investor
estimates, tender prices or out-turn costs.

Implementation timing: a realistic project timetable together with the implementation schedule should be provided
including, for example, a Gantt chart (or equivalent) with the works planned. A reasonable degree of detail is needed in
order to enable an assessment of the proposed schedule.

GOOD PRACTICES

v/ A concise summary of the results of the feasibility study(ies) is included in the CBA report to explain the
justification of the selected solution. Input data from the technical studies are duly used in the CBA. Should the
FS include a section on CBA, consistency with the main CBA report is ensured or major differences explained.

v/ The technical description of investment and operating cost components provides sufficient detail to allow for
cost benchmarking.



2.7.1 Introduction

As set out in Article 101 (Information necessary for the approval of a major project) of Regulation (EU) No 1303/2013,
a financial analysis must be included in the CBA to compute the project’s financial performance indicators. Financial analysis
is carried out in order to:

- assess the consolidated project profitability;

- assess the project profitability for the project owner and some key stakeholders;

- verify the project financial sustainability, a key feasibility condition for any typology of project;

- outline the cash flows which underpin the calculation of the socio-economic costs and benefits (see section 2.9).

The cash inflows and outflows to be considered are described in detail below. The methods to reduce the eligible expenditure of
the operation and calculate the Union assistance (taking into account the potential to generate net revenue) are not discussed
in this Guide. Please refer to Art. 61 (operations generating net revenue after completion) of (EU) Regulation 1303/2013 and
Article 15 (Method for calculating discounted net revenue) of Commission Delegated Regulation (EU) No 480/2014.

2.7.2 Methodology

The financial analysis methodology used in this guide is the Discounted Cash Flow (DCF) method, in compliance with
section Il (Method for calculating the discounted net revenue of operations generating net revenue) of Commission Delegated
Regulation (EU) No 480/2014. The following rules should be adopted:

- Only cash inflows and outflows are considered in the analysis, i.e. depreciation, reserves, price and technical contingencies
and other accounting items which do not correspond to actual flows are disregarded.

- Financial analysis should, as a general rule, be carried out from the point of view of the infrastructure owner. If, in the
provision of a general interest service, owner and operator are not the same entity, a consolidated financial analysis,
which excludes the cash flows between the owner and the operator, should be carried out to assess the actual profitability
of the investment, independent of the internal payments. This is particularly feasible when there is only one operator,
which provides the service on behalf of the owner usually by means of a concession contract.!

- An appropriate Financial Discount Rate (FDR) is adopted in order to calculate the present value of the future cash flows.
The financial discount rate reflects the opportunity cost of capital. The practical ways of estimating the reference rate to
use for discounting are discussed in Annex |, while the box below reminds the European Commission’s reference parameter
suggested for the programming period 2014-2020.

- Project cash-flow forecasts should cover a period appropriate to the project’s economically useful life and its likely long
term impacts. The number of years for which forecasts are provided should correspond to the project’s time horizon (or
reference period). The choice of time horizon affects the appraisal results. In practice, it is therefore helpful to refer to
a standard benchmark, differentiated by sector and based on internationally accepted practice. The Commission-proposed
reference periods are shown in table 2.1. These values should be considered as including the implementation period. In
the case of unusually long construction periods, longer values can be adopted.

- The financial analysis should usually be carried out in constant (real) prices, i.e. with prices fixed at a base-year. The
use of current (nominal) prices [i.e. prices adjusted by the Consumer Price Index (CPI)] would involve a forecast of CPI that
does not seem always necessary. When a different rate of change of relative prices is envisaged for specific key items, this
differential should be taken into account in the corresponding cash flow forecasts.

31 0On the other hand, when there are many operators, the consolidation of the analysis might not be feasible. In this case, the analysis perspective
should be that of the project promoter, either owner or operator, depending on the investment typology (see for example section 3.7.3 in the
Transport chapter).
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- When the analysis is carried out at constant prices, the FDR will be expressed in real terms. When the analysis is carried
out at current prices, a nominal FDR will be used®.

- The analysis should be carried out net of VAT, both on purchase (cost) and sales (revenues), if this is recoverable by the
project promoter. On the contrary, when VAT is not recoverable, it must be included.*®

- Direct taxes (on capital, income or other) are considered only for the financial sustainability verification and not for the
calculation of the financial profitability, which is calculated before such tax deductions. The rationale is to avoid capital
income tax rules complexity and variability across time and countries.

FINANCIAL DISCOUNT RATE: THE EC BENCHMARK

According to Article 19 (Discounting of cash flows) of Commission Delegated Regulation (EU) No 480/2014, for the
programming period 2014-2020, the European Commission recommends that a 4 % discount rate in real terms is
considered as the reference parameter for the real opportunity cost of capital in the long term. Values differing from the
4 % benchmark may, however, be justified on the grounds of international macroeconomic trends and conjunctures, the
Member State’s specific macroeconomic conditions and the nature of the investor and/or the sector concerned. To ensure
consistency amongst the discount rates used for similar projects in the same country, the Commission encourages the
Member States to provide their own benchmark for the financial discount rate in their guidance documents and then to
apply it consistently in project appraisal at national level.

Table 2.1 European Commission’s reference periods by sector

Sector Refer&r;c;s;;eriod

Railways 30

Roads 25-30
Ports and airports 25

Urban transport 25-30
Water supply/sanitation 30

Waste management 25-30
Energy 15-25
Broadband 15-20
Research and Innovation 15-25
Business infrastructure 10-15
Other sectors 10-15

Source: ANNEX | to Commission Delegated Regulation (EU) No 480/2014.

The financial analysis is carried out by a set of accounting tables, as illustrated in Figure 2.2. and in table 2.2, and, in more
detail, in the following sections.

32 The formula for the calculation of the nominal discount rate is: (1+n)=(1+r)*(1+/), where: n — nominal rate, r - real rate, i — inflation rate.

33 VAT, even where recoverable, is part of the total investment outlay that has to be paid for and needs to be funded. To this extent, it is worth
stressing that treatment of VAT can generate a financing cost. This is the case when there is the need to access the credit market in order to
anticipate the VAT payments on construction costs during implementation. The interest paid is real cost borne by the project promoter.
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Figure 2.2 Structure of financial analysis

Source: EC CBA Guide 2008

Table 2.2 Financial analysis at a glance

FNPV(C) SUSTAINABILITY FNPV(K)

Investment costs

Start-up and technical costs - -
Land - -
Buildings - -

Equipment - -

Machinery - _

Replacement costs - - _*

Residual value + +

Operating costs

Personnel - - -

Energy - - -

General expenditure - - _

Intermediate services - - -

Raw materials - - -

Other outflows

Loan repayments - -

Interests - -

Taxes -

Inflows

Revenues + + +

Operating subsidies +

Sources of financing

Union assistance +

Public contribution + e

Private equity + -

Private loan +

* Only if they are self-financed by the project revenues. Otherwise, if new sources of financing (either equity or debt) are needed to sustain them,
these sources must be displayed within the outflows at the time they are disbursed.
**  Operating subsidies shall not be accounted in order to avoid double counting with the operating costs outflow.

Source: Adapted from EC CBA Guide 2008.



2.

7.3 Investment cost, replacement costs and residual value

The first step in the financial analysis is the analysis of the amount and breakdown over the years of the total investment
costs. Investment costs are classified by:

- Initial investment: it includes the capital costs of all the fixed assets (e.g. land, constructions buildings, plant and

It

machinery, equipment, etc.) and non-fixed assets (e.g. start up and technical costs such as design/planning, project
management and technical assistance, construction supervision, publicity, etc.). Where appropriate, changes in net working
capital should also be included. Information must be taken from the technical feasibility study(ies)** and the data to
consider are the incremental cash disbursements encountered in the single accounting periods (usually years) to acquire
the various types of assets (see box). Cost breakdown over the years should be consistent with the physical realisations
envisaged and the time-plan for implementation (see section 2.7.4)%>. Where relevant, the initial investment shall also
include environmental and/or climate change mitigating costs during the construction, as usually defined in the EIA or in
other appraisal procedures.

Replacement costs: includes costs occurring during the reference period to replace short-life machinery and/or equipment,
e.g. engineering plants, filters and instruments, vehicles, furniture, office and IT equipment, etc.*®

is preferable not to compute cash-flows for large replacements close to the end of the reference period. When a specific

project asset needs to be replaced shortly before the end of the reference period, the following alternatives should be
considered:

shorten the reference period to match the end of the design lifetime of the large asset that needs replacing;

- postpone the replacement until after the end of the reference period and assume an increase of the annual maintenance

A

and repair cost for the specific asset until the end of the reference period.

According to the incremental approach, investment costs should be considered net of possible avoided capital costs in
the counterfactual scenario. The latter costs are based on the assumption that, without the investment, there is no longer
a feasible situation so that it is in any case necessary to implement other interventions, at least in a way to guarantee

a minimum level of service provision. This is the assumption of taking the do-minimum as the reference scenario (see
section 2.2). For example, in the electrical sector, a new substation could be needed to satisfy the load increase in the
absence of a new line. This cost must be included in the counterfactual scenario.

residual value of the fixed investments must be included within the investment costs account for the end-year. The

residual value reflects the capacity of the remaining service potential of fixed assets whose economic life is not yet
completely exhausted.®” The latter will be zero or negligible if a time horizon equal to the economic lifetime of the asset has
been selected.

According to Article 18 (Residual value of the investment) of Commission Delegated Regulation (EU) No 480/2014, for
project assets with economic lifetimes in excess of reference period, their residual value shall be determined by ‘computing
the net present value of cash flows in the remaining life years of the operation’ *® Other residual value calculation methods

34

35

36

37

38

If more advanced technical projects have already been drawn up, the investment costs data may be taken from these documents.

It should be noted that the costs breakdown suggested in the application for EU co-financing may differ from that of the feasibility study(ies).
Project promoters should therefore additionally present the project costs in the format required by the request for financing, taking into
consideration the eligibility of expenditures incurred.

Please note that replacement costs shall be treated together with operating costs for the purpose of calculating the pro-rata application of
discounted net revenue, as set out in Section E.1.2 of Annex Il to the Implementing Regulation on application form and CBA methodology.
Where relevant, this potential should also account for the value of increased resilience to climate change, for example in the case of development
of a harbour and industrial area in a coastal area that may be at risk from sea-level rise in the longer term.

In this regard, it is suggested that revenues and costs are assumed constant after the end of the time horizon, unless demand analysis is carried
out over a longer period and provides differently.



may be used in duly justified circumstances. For instance, in the case of non-revenue generating projects®, by computing the
value of all assets and liabilities based on a standard accounting depreciation formula® or considering the residual market
value of the fixed asset as if it were to be sold at the end of the time horizon. Also, the depreciation formula should be used
in the special case of projects with very long design lifetimes, (usually in the transport sector), whose residual value will be
so large as to distort the analysis if calculated with the net present value method.

The residual value can be singled out either within the project inflows or within the investment costs but with negative sign
(see table 2.3 for an example).

Total investment costs. EUR thousands

Years

Total 1 2 3 4-9 10 11-29 30
Start-up and technical costs 6,980 1,816
Land 1,485 757
Buildings 37,342 17,801
Equipment 11,355 23,273
Machinery 25,722
Initial Investment 126,531 8,465 75,176 42,890
Replacement costs 11,890 9,760
Residual value -4,265
Total Investment costs 152,655 8,465 75,176 42,890 11,890 9,760 -4,265

These can include also costs,
e.g. for feasibility studies,
borne before the start of the

In the example, expenditures of
EUR 11.9 and 9.8 million are expected
in year 10 and 20, respectively, to

The residual value is
considered with negative
sign because it is an inflow.

replace short life equipment and
machinery.

evaluation period, although
not eligible for EU funding.

2.7.4 Operating costs and revenues

The second step in financial analysis is the calculation of the total operating costs and revenues (if any).

Operating costs* include all the costs to operate and maintain (0&M) the new or upgraded service. Cost forecasts can
be based on historic unit costs, when patterns of expenditures on operations and maintenance ensured adeguate quality
standards.*? Although the actual composition is project-specific, typical O&M costs include: labour costs for the employer;
materials needed for maintenance and repair of assets; consumption of raw materials, fuel, energy, and other process
consumables; services purchased from third parties, rent of buildings or sheds, rental of machinery; general management
and administration; insurance cost; quality control; waste disposal costs; and emission charges (including. environmental
taxes, if applicable).

These costs are usually distinguished between fixed (for a given capacity, they do not vary with the volume of good/service
provided) and variable (they depend on the volume).

Cost of financing (i.e. interest payments) follow a different course and must not be included within the O&M costs.

3% These are defined as projects that: (i) generate no revenues at all, (ii) generate revenues which are consistently lower than operating costs during
the whole reference period or (iii) generate revenues which may exceed operating costs in the last years of the reference period but whose
discounted net revenues are negative over the reference period.

40 |n this case, any asset replacement costs computed during the reference period must be included in the calculation, even if these are regarded
as O&M costs for the purpose of the calculation of the discounted net revenue to determine the Union assistance.

41 See Article 17 (determination of costs) of Commission Delegated Regulation (EU) No 480/2014.

4 In case of severe under-spending leading to severely degraded infrastructure, on the contrary, costs forecast should be set at a level which
represents adequate patterns of expenditures.



The change of relative prices is defined as the total nominal increase (decrease) rate net of the inflation (deflation) factor,
as defined by the CPI.

When the prices of some input and output items are expected to change significantly, above or below the average inflation
rate, this differential should be taken into account in the corresponding cash flow forecasts.

Since there is high uncertainty over price evolution in the long term, the application of changes of relative prices should,
however, be the result of proper analysis and supporting evidence should be provided in the CBA. For example, increase
rates applied across all O&M costs and of the same magnitude must be avoided. In particular, high real increases of unit
costs of both energy (e.g. fuel and electricity) and labour are not plausible as these together determine an large amount
of average inflation. Also, with regards to labour costs, any assumed increase in real salaries and wages can be partially
offset by increases in labour productivity throughout the time horizon.

The project revenues are defined as the ‘cash in-flows directly paid by users for the goods or services provided by the
operation, such as charges borne directly by users for the use of infrastructure, sale or rent of land or buildings, or payments
for services’ (Article 61 (Operations generating net revenue after completion) of (EU) Regulation 1303/2013).

These revenues will be determined by the quantities forecasts of goods/services provided and by their prices. Incremental
revenues may come from increases in quantities sold, in the level of prices, or both.

Transfers or subsidies (e.g. transfers from state or regional budgets or national health insurance), as well as other financial
income (e.q. interests from bank deposits) shall not be included within the operating revenues for the calculations of financial
profitability because they are not directly attributable to the project operations®. On the contrary, they shall be computed for
the financial sustainability verification.

When the contribution of the state or other public authority (PA) is, however, in exchange for a good or service directly
provided to it by the project (i.e. the state is the user), this shall be generally considered a project revenue and included in the
financial profitability analysis. In other words, it is not relevant how the state or PA pays for the goods or services (i.e. through
tariffs, shadow tolls, availability payments, etc.) because the contribution to the project originates from a direct relation to
the use of the project infrastructure.

For compliance with the regulatory requirements, where relevant tariffs shall be fixed in compliance with the polluter-pays
and the full-cost recovery principles. In particular, compliance with the polluter-pays principle requires that:

- applied user charges and fees recover the full cost, including capital costs, of environmental services;

- the environmental costs of pollution, costs of resource depletion, and preventive measures are borne by those who cause
pollution/ depletion;

- charging systems are proportional to the social marginal production costs which include the full costs, including capital
costs, of environmental services, the environmental costs of pollution and the preventive measures implemented and the
costs linked to the scarcity of the resources used.

Compliance with the full-cost recovery principle includes that:

- tariffs aim to recover the capital cost, the operating and maintenance cost, including environmental and resource costs;

- the tariff structure maximises the project’s revenues before public subsidies, while taking affordability into account.

However, when relevant, e.q. for a project supplying a public service in the environmental sector, affordability considerations

should be taken into account in the application of the polluter-pays and the full-cost recovery principles. Key aspects
regarding their application and the relative affordability implications are discussed in Annex V.

4 See Article 16 (Determination of revenues) of Commission Delegated Regulation (EU) No 480/2014.



As shown in table 2.4, the cash outflows of operating costs deducted from the cash flows of revenues determine the net
revenues of the project. These are calculated for each year until the time horizon. According to Article 61 Reg. 1303/2013,
for the purpose of the EU contribution calculation ‘operating cost-savings generated by the operation shall be treated as net
revenue unless they are offset by an equal reduction in operating subsidies’.

Operating Revenues and Costs. EUR thousands

Years
Total =5 4 5 6 29 30

Service 1 0 11,355 11,423 11,492 11,979 11,979
Service 2 0 243 243 243 243 243
Total revenues 407,862 0 11,598 11,666 11,735 12,222 12,222
Personnel 0 1,685 1,685 1,685 1,685 1,685
Energy 0 620 623 626 648 648
General expenditure 0 260 260 260 260 260
Intermediate services 0 299 299 299 299 299
Raw materials 0 2,697 2,710 2,724 2,821 2,821
Total operating costs 153,487 0 5,561 5,577 5,594 5,713 5,713
Net revenues 254,375 0 6,037 6,089 6,140 6,509 6,509

During the construction Personnel costs are assumed to be

phase no operating revenues fixed along the reference period,

and costs usually occur. while energy requirements are

variable and follow the expected
production growth.

2.7.5 Sources of financing

The next step is the identification of the different sources of financing that cover the investment costs. Within the framework
of EU co-financed projects, the main sources can be:

- Union assistance (the EU grant);

« national public contribution (including, always, the counterpart funding from the OP plus additional grants or capital
subsidies at central, regional or local government level, if any);

- project promoter’s contribution (loans or equity), if any;
- private contribution under a PPP, (equity and loans) if any.

Here, the loan is an inflow and it is treated as a financial resource coming from third parties. Table 2.5 below provides an
illustrative example including contributions from private investors.



Sources of financing. EUR thousands

Years
Total 1 2 3 4 5 6 7-30

Union assistance 47,054 3,148 27,956 15,950 - - - -
Public contribution 47,054 3,148 27,956 15,950 - - - -
Private equity 16,212 1,085 5,632 5,495 - - - -
Private loan 16,212 1,085 9,632 5,495 - - - -
Total resources 126,531 8,465 75,176 42,890 0 0] 0 0]

The Union assistance is In the example, the private The total sources of financing

calculated in line with the financing is given by 50 % equity should always match the initial

provisions of Art. 61 of Reg. and 50 % loan. investment cost.

1303/2012 and by applying
a 50 % maximum co-financing
rate of the priority axis.

2.7.6 Financial profitability

Determination of investment costs, operating costs, revenues and sources of financing enables the assessment of the
project profitability, which is measured by the following key indicators:

- financial net present value — FNPV(C) - and financial rate of return — FRR(C) - on investment;

- financial net present value — FNPV (K) - and the financial rate of return - FRR (K) - on national capital.

Return on investment
The financial net present value of investment (FNPV(C)) and the financial rate of return of the investment (FRR(C)) compare

investment costs to net revenues and measure the extent to which the project net revenues are able to repay the investment,
regardless of the sources or methods of financing.

The Financial net present value on investment is defined as the sum that results when the expected investment and
operating costs of the project (discounted) are deducted from the discounted value of the expected revenues:

S, S, S

n

FNPV(C) = 3 S = + +...+
©=2a5, A+i)°  (A+i) (1+1)"

where: S is the balance of cash flow at time ¢, a_is the financial discount factor chosen for discounting at time t and i is the
financial discount rate.

The financial rate of return on investment is defined as the discount rate that produces a zero FNPV, i.e. FRR is given by
the solution of the following equation®*:

OZZL

(1+ FRR)

The FNPV(C) is expressed in money terms (EUR), and must be related to the scale of the project. The FRR(C) is a pure number,
and is scale-invariant. Mainly, the examiner uses the FRR(C) in order to judge the future performance of the investment in
comparison to other projects, or to a benchmark required rate of return. This calculation also contributes to deciding if the
project requires EU financial support: when the FRR(C) is lower than the applied discount rate (or the FNPV(C) is negative),
then the revenues generated will not cover the costs and the project needs EU assistance. This is often the case for public
infrastructures, partly because of the tariff structure of these sectors.

4 Please note that the solution of the FRR equation is proxied by computation, as in general it cannot be found analytically.



The return on investment is calculated considering:
« (incremental) investment costs and operating costs as outflows;
« (incremental) revenues and residual value as inflows.

Thus, cost of financing is not included in the calculation of the performance of the investment FNPV(C) (but is included in the
table for the analysis of the return on capital FNPV (K), see below).

Moreover, as mentioned above, capital, income or other direct taxes are included only in the financial sustainability table (see
below) and not considered for the calculation of the financial profitability, which is calculated before deductions.

Calculation of the return on investment. EUR thousands

Years

1 2 3 4 5-9 10 11-29 30
Total revenues 11,598 12,011 12,222
Residual value 4265
Total inflows 0 0 0 11,598 12,011 16,487
Total operating costs 5,561 5,662 5713
Initial Investment 8,465 75,176 42,890
Replacement costs 11,890 9,760
Total outflows 8,465 75,176 42,890 5,561 17,552 5713
Net cash flow -8,465 -75,176 -42,890 6,037 -5,540 10,774
FNPV(C) -34.284
FRR(C) 1.4%

A financial discount rate of 4 % has been
applied to calculate this value.

Return on national capital

The objective of the return on national capital calculation is to examine the project performance from the perspective of the
assisted public, and possibly private, entities in the MS (‘after the EU grant’).

The return on national capital is calculated considering as outflows: the operating costs; the national (public and private) capital
contributions to the project; the financial resources from loans at the time in which they are reimbursed; the related interest
on loans. As far as replacement costs are concemed, if they are self-financed with the project revenues, they will be treated
as operating costs (as in table 2.7). Otherwise, if new sources of financing (either equity or debt) are needed to sustain them,
these sources will be displayed within the outlays at the time they are disbursed. The inflows are the operating revenues only (if
any) and the residual value. Subsidies granted to cover operating costs shall be excluded because they are transfers from one
to another national source®. Table 2.9 shows this account and readers may see, by comparison with table 2.6 that the former
focuses on sources of national funds, while the latter focuses on total investment costs, with the remaining items being identical.

The financial net present value of capital, FNPV(K), in this case, is the sum of the net discounted cash flows that accrue to the
national beneficiaries (public and private combined) due to the implementation of the project. The corresponding financial
rate of return on capital, FRR(K), of these flows determines the return in percentage points.

When computing FNPV(K) and FRR(K), all sources of financing are taken into account, except for the EU contribution. These
sources are taken as outflows (they are inflows in the financial sustainability account), instead of investment costs (as it
forms part of the financial return on investment calculation).

4 However, in case of calculation of return from the point of view of one specific source only (e.g. promoter’s capital, private equity, etc. - see below)
they shall be included and treated accordingly as inflows or outflows.



While the FRR(C) is expected to be very low, or negative for the public investments to be financed with EU funds, the FRR
(K) will be higher and, in some cases, even positive. On the other hand, for public infrastructure, a negative FNPV(K) after
EU assistance does not mean that the project is not desirable from the operator’s or the public’s perspective and should
be cancelled. It just means that it does not provide an adequate financial return on national capital employed, based on
the benchmark applied (i.e. 4 % in real terms). This is actually a quite common result, even for revenue generating projects
receiving EU assistance. In such cases it is particularly important to ensure the financial sustainability of the project.

When relevant, the return on the project promoter’s capital (either public or private) can also be calculated®. This compares
the net revenues of the investment with the resources provided by the promoter: i.e. the investment cost minus the
non-reimbursable grants received from the EU or the national/regional authorities. This exercise can be particularly useful in
the context of state aid in order to verify that the intensity of the aid (EU and national assistance) provides the best value
for-money with the objective of limiting public financial support to the amount necessary for the project to be financially
viable. In fact, when the project expects a substantial positive return (i.e. significantly above the national benchmarks on
expected profitability in the given sector) it shows that the grants received would bring supra-normal profits to the beneficiary.

Calculation of the return on national capital. EUR thousands

Years
1 2 3 4 5-9 10 11-29 30

Total revenues 11,598 12,011 12,222
Residual value 4,265
Total inflows 0 0 0 11,598 12,011 16,487
Public contribution 3,148 27,956 15,950
Private equity 1,085 9,632 5,495
:g;f;c‘x;tt'”cii‘s 5,561 . 17552 5713
Total outflows 4,233 37,588 21,445 5561 19,341 5,713
Net cash flow -4233 | -37,588 | -21,445 6,037 -7,329 10,774
FNPV(K) 11,198
FRR(K) 5.4 %

The loan is here an outflow and is only included when In this example, replacement costs are

reimbursed. In this example, it is assumed to be paid self-financed with the project revenues.

back in ten constant payments starting in year 5. Accordingly, they are treated as operating costs.

2.7.7 Financial sustainability

The project is financially sustainable when the risk of running out of cash in the future, both during the investment and the
operational stages, is expected to be nil. Project promoters should show how the sources of financing available (both internal
and external) will consistently match disbursements year-by-year. In the case of non-revenue generating projects (i.e. not
subject to the requirements set out in Article 61 of Regulation (EU) No 1303/2013), or whenever negative-cash-flows are
projected in the future (i.e. in years in which large capital investments are required for asset replacements), a clear long-term
commitment to cover these negative cash flows must be provided®’.

4 For example, as set out in Implementing Regulation on application form and CBA methodology, the analysis of the financial profitability of project
promoter’s capital is required in case of productive investments.

47 A vague statement that the Member State will cover any cash needs of the project over its life in some way is not a promising approach to
planning the financial sustainability of the project. In cases where project revenues need to be complemented by public funds during project
operations to ensure long-term financial sustainability, these appropriations should be established by specific laws, other budgetary provisions,
institutional agreements or contracts.



The difference between inflows and outflows will show the deficit or surplus that will be accumulated each year. Sustainability
occurs if the cumulated generated cash flow is positive for all the years considered (table 2.8). The inflows include:

- sources of financing;

- operating revenues from the provision of goods and services; and

- transfer, subsidies and other financial gains not stemming from charges paid by users for the use of the infrastructure.
The residual value should not be taken into account unless the asset is actually liquidated in the last year of the analysis.
The dynamics of the inflows are measured against the outflows. These relate to the following:

- initial investment

- replacement costs

-+ operating costs

- reimbursement of loans and interest payments

- taxes on capital/income and other direct taxes.

It is important to ensure that the project, even if assisted by EU co-financing, does not risk suffering from a shortage of
capital. In particular, in the case of significant reinvestments/upgrades, proof of disposal of sufficient resources to cover
these future costs should be provided in the sustainability analysis. In this sense it is recommended to carry out a risk

analysis that takes into account the possibility of the key factors in the analysis (usually construction costs and demand)
being worse than expected (see Annex VIII).

Financial sustainability. EUR thousands

Years
1 2 3 4 5-9 10 11-29 30

Sources of financing 8,465 75,176 42,890

Total revenues 11,598 12,011 12,222
Total inflows 8,465 75,176 | 42,890 11,598 ..| 12,011 v | 12,222
Initial investment 8,465 75,176 42,890

Replacement costs 11,890 9,760

Loan repayment (including interest) 1,789 1,789 1,789

Total operating costs 5,561 5,662 5713
Taxes 604 -733 651
Total outflows 8,465 | 75,176 | 42,890 5,561 19,341 5,713
Net cash flow 0 0 0 6,037 w | 7,329 6,509
Cumulated net cash flow 0 0 0 6,037 .0 20,726 ... 133,835

The cumulated cash flow should be zero (or positive) Financial sustainability is verified if the cumulated net cash

during the construction phase flow row is greater than zero for all the years considered.



If projects fall within an already existing infrastructure, such as capacity extension projects, the overall financial
sustainability of the infrastructure operator, including the project (more than that of the single extended segment), should
be checked after the project (i.e. in the scenario ‘with the project’), even if the analysis of incremental cash-flows shows
that the project will not run out of cash-flow. This is to ensure that not only the project but also the operator will not

run out of cash-flow, or possibly experience negative cash flows, after implementation of the project, and is particularly
relevant in the case of infrastructure that has previously suffered from severe underfunding.

2.7.8 Financial analysis in Public Private Partnership (PPP)

EU co-financed investment projects may be partly financed by private investors. PPP may be an important tool for financing
investment projects when there is appropriate scope to involve the private sector. In order to attract private investors, who
generally have different aims, aspirations and a higher aversion to risk than public bodies, proper incentives should be
provided, but up to an amount which is not granting an unduly high revenue.

Many types of PPP exist, usually dependent on the specificities and characteristics of each project. The most common PPP
models are: Private Operation and Maintenance; Design Build Operate (DBQ); Parallel Co-finance of capex; Design, Build,
Finance and Operate (DBFQ)“*. Attention should be paid to the structure of the PPP as it may affect the project’s eligible
expenditure. In particular, the degree of risk transfer to the private sector changes under each model project type, ranging
from models with limited risk transfer (e.g. operation and maintenance risk) through to models with higher risk transfer (e.q.
design, construction, financing and operations risk). The following steps shall be considered in the financial analysis of major
projects implemented as a PPP:

- Under PPP, the public partner is usually, but not always, the owner of the infrastructure and the private partner is the
operator obtaining revenues through tariff payments. A consolidated analysis should first be carried out in order to
calculate the overall investment profitability.

- The return on capital shall then be calculated separately for the private partner and public partner:

— in order to check profitability of the private capital to avoid unduly high profit generated by the EU support, the rate of
return on private equity - FRR(Kp) — shall be calculated comparing all the revenues accrued by the private partner,
net of the operational costs*® borne, including the concession fee (if any), with the financial resources provided during
investment (either through equity or loans) (see table 2.9). The results shall be compared with national benchmarks on
expected profitability in the given sector. Whenever the private partner is selected on the basis of the most economically
advantageous tender criterion, through open public procurement, it is expected that such alignment with national
benchmarks is automatically fulfilled;

— a similar exercise can be replicated to calculate the rate of return on public equity - FRR(Kg) — which compares the
revenues accrued by the public partner, usually coming from the concession fee, net of the managerial costs of the
contract, with the resources provided during investment (either through equity or loans). The result should be compared
with the financial discount rate in order to ensure the project is not over-financed.

48 See Jaspers (2010) JASPERS Horizontal Task Outputs — Working Paper Combining EU Grant Funding with PPP for Infrastructure: Conceptual
Models and Case Examples.
49 Replacement costs could be also included if, according to the legal structure of the PPP, they are at the expense of the private partner.
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Table 2.9 Calculation of the return on private equity. EUR thousands
Years
1 2 3 4 5-9 10 11-29 30

Total revenues 11,598 12,011 12,222
Total inflows 0 0 0 11,598 12,011 12,222
Private equity 1,085 9,632 5,495
Loan repayment (including interest) 1,789 1,789 1,789 ’
Total operating & replacement costs 5,561 17,552 , 5713
Concession fee » 1,800 1,800 , 1,800
Total outflows 1,085 9,632 5,495 / 7,361 .. 21,141 7,513
Net cash flow -1,085  -9632 -5495 / 4,237 .. -9,129 ..l 4709
FNPV(Kp) 26,806
FRR(Kp) / 14.2%

/ I

o

A concession fee is usually included within the costs
borne by the private operator.

(o)
The residual value is excluded because in many PPP
contracts the infrastructure is returned to the public
sector at the end of the period.

GOOD PRACTICES

v/ Price and technical contingencies are excluded from the investment cost for the financial profitability calculation,
although they are eligible costs (up to 10 % of the initial investment cost).

v/ The inflation rate is based on official national projections of the Consumer Price Index (CPI).

v/ For O&M costs fixed and variable components are calculated separately.

v’ In the counterfactual case, the chosen regime of regular and periodic maintenance and operations does not
lead to disproportionate losses of operational performance. Any predicted change of operational performance is
shown to realistically correspond to the chosen maintenance and operations regime and to related incremental
benefits calculations (such as time savings and modal shift).

v/ Fixed maintenance costs are expressed in % of the net cost of the assets for both civil works and plant
components. Variable maintenance costs are expressed in unit cost per output of assets (e.g. EUR/ton, EUR/km,

etc.).

v When a project adds new assets to complement a pre-existing service or infrastructure, both additional
contributions from existing users and contributions from new users of the new service/infrastructure are taken
into account to determine the project revenues.
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COMMON MISTAKES

® Replacement costs are not considered in the calculation of residual values.

® The total investment cost in the CBA or its individual elements is inconsistent with the values presented in the
feasibility study or in other more advanced engineering design documents, if available.

® Costs for protection of archaeological remains in the project site, as well as environmental and/or climate change
integration measures are not included in the project cost.

® VAT is included in the financial analysis even though it is recoverable.

®  Asset depreciation, interest and loan repayments, VAT and income tax, and dividends paid to shareholders are
included within the O&M costs.

revenues.

® Charges levied by governments in exchange for the goods or services rendered are confused with transfer payments
and excluded from the operating revenues. For instance, a charge paid by farmers to the irrigation authority.
Although the charge is called ‘tax’, this is not a transfer but a charge directly paid by users in exchange for the
use of water. Accordingly, it must be considered as a project’s revenue. Another example is the ‘taxes’ paid by the
citizens for waste collection and disposal services.

® In the FRR(K) calculation, cash-flows relative to replacement costs are computed twice: as operating outlays and as
equity contribution from the project promoter.

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
: ®  Subsides received to cover (part of) the operating costs are included in the calculation of the EU contribution as
|
|
|
|
|
|
|
|
|
|
|
|
: ® In the case of loans involved in project financing, loan conditions are not explained.

|

|

® Nominal interest rates are used to calculate the interest payments, where the analysis is carried out at constant prices.

2.8 Economic analysis
2.8.1 Introduction

As set out in Article 101 (Information necessary for the approval of a major project) of Regulation (EU) No 1303/2013,
an economic analysis must be carried out to appraise the project’s contribution to welfare>®. The key concept is the use of
shadow prices to reflect the social opportunity cost of goods and services, instead of prices observed in the market, which
may be distorted. Sources of market distortions are manifold (see also Annex Il1):

- non-efficient markets where the public sector and/or operators exercise their power (e.g. subsidies for energy generation
from renewable sources, prices including a mark-up over the marginal cost in the case of monopoly, etc.);

- administered tariffs for utilities may fail to reflect the opportunity cost of inputs due to affordability and equity reasons;
- some prices include fiscal requirements (e.g. duties on import, excises, VAT and other indirect taxes, income taxation on wages, etc.);
- for some effects no market (and prices) are available (e.qg. reduction of air pollution, time savings).

The standard approach suggested in this guide, consistent with international practice, is to move from financial to economic
analysis. Starting from the account for the return on investment calculation, the following adjustments should be:

. fiscal corrections;

- conversion from market to shadow prices;

- evaluation of non-market impacts and correction for externalities.

%0 In certain limited cases a cost-effectiveness analysis can be performed, notably for major projects driven by necessity to ensure compliance with

EU legislation, provided that the conditions specified in Annex IlI to the Implementing Regulation on application form and CBA methodology are
met. For a more detailed discussion about cos-effectiveness analysis and its scope for application see Annex IX.



After market prices adjustment and non-market impacts estimation, costs and benefits occurring at different times must
be discounted. The discount rate in the economic analysis of investment projects, the Social Discount Rate (SDR), reflects
the social view on how future benefits and costs should be valued against present ones. Annex Il discusses the empirical
approaches used for SDR estimation and provides examples of estimates at country level.

According to Annex Ill to the Implementing Regulation on application form and CBA methodology, for the programming
period 2014-2020 the European Commission recommends that for the social discount rate 5 % is used for major projects
in Cohesion countries and 3 % for the other Member States. Member States may establish a benchmark for the SDR which
is different from 5% or 3 %, on the condition that: /) justification is provided for this reference on the basis of an economic
growth forecast and other parameters; ii) their consistent application is ensured across similar projects in the same
country, region or sector. The Commission encourages MSs to provide their own benchmarks for the SDR in their guidance
documents, possibly at the start of the operational programmes and then to apply it consistently in project appraisal at
national level.

Source: EC (2014)

After the use of the appropriate SDR, it is possible to calculate the project economic performance measured by the
following indicators: Economic Net Present Value (ENPV), Economic Rate of Return (ERR) and benefit/cost ratio (B/C ratio). In
the following sections the steps to move from financial to economic analysis are described.

2.8.2 Fiscal corrections

Taxes and subsidies are transfer payments that do not represent real economic costs or benefits for society as they involve
merely a transfer of control over certain resources from one group in society to another. Some general rules can be established
to correct such distortions:

- prices for input and output must be considered net of VAT;
- prices for input should be considered net of direct® and indirect taxes;

- prices (e.qg. tariffs) used as a proxy for the value of outputs should be considered net of any subsidy and other transfer
granted by a public entity®2

As concerns the methods of eliminating transfer payments, if it is possible to determine their exact value, they should be
directly eliminated from the cash flows. For example, VAT payments on construction costs can be simply dropped off in the
economic analysis. If it is not possible to determine their exact value, they should be eliminated from the project cash flows
using conversion factors (see section 2.8.4).

In some projects the fiscal impact can be significant because, for example, the revenues generated by the project may
decrease the need to finance budgetary deficits by public debt or taxation.>

Despite the general rule, in some cases indirect taxes (or subsidies) are intended as a correction for externalities.
For example, taxes on NO, emissions to discourage negative environmental externalities. In this and in similar cases, it is
justified to include these taxes (subsidies) in project costs (benefits), provided that they adequately reflect the underlying
marginal cost (Willingness-To-Pay (WTP)), but the appraisal should avoid double counting (e.g. including both energy taxes
and estimates of full external environmental costs).

51 Social security payments, on the contrary, shall be included and considered as a delayed salary. See Evans (2006).

52 As specified in section 2.9.7, this is, however, an exceptional case since the practice in economic analysis is to replace tariffs with willingness-to-pay.

53 One Euro of uncommitted income in the public sector budget may be worth more than in private hands because of the distortionary effects of
taxation. Under non-optimal taxes, Marginal Cost of Public Funds (MCPF) values higher or lower than unity should be used to adjust the flows of
public funds to and from the project. If there are no national guidelines on this issue, MCPF=1 is the default rule suggested in this guide.



2.8.3 From market to shadow prices

When market prices do not reflect the opportunity cost of inputs and outputs, the usual approach is to convert them into
shadow prices to be applied to the items of the financial analysis. A simplified operational approach for the estimation of
the shadow prices is presented in the Figure below.

From market to shadow prices

Market prices

| |

Outputs Inputs

| [
Non tradable Tradable

I
v v
Major items Minor items
Other Labour
A4 l l A\
- L Long run Shadow Standard A
Willingness-to-pay marginal cost Wage Conversion Factor EOIEER [lass

Y

Shadow prices
Source: Adapted from Saerbeck (1990)

In practice, the following (simplified) operational approach can be applied to convert financial items into shadow prices.

Project inputs:

- if they are tradable goods, border prices are used>*. If a project uses an imported input, e.g. gas and oil, the shadow
price is the import cost plus insurance and freight (CIF) in more liberalised (i.e. competitive and undistorted) markets, thus
excluding any custom duties or taxes applied once the good enters the national market. Border prices can be expressed
as a percentage of the price of the goods, as a fixed amount per unit or as a minimum price applied as soon as the good
passes the border. Where the relevant economic border lies is a matter to be ascertained on a case-by-case basis. In the
context of the EU funds, the external border of the EU may be considered relevant for most goods.

- If they are non-tradable goods:

- the Standard Conversion Factor, which measures the average difference between world and domestic prices of a given
economy (see box for an example) is applied in the case of ‘minor’ items, e.g. administrative costs, intermediate services, etc;

54 This rule comes from the tradition of applied CBA to developing countries, with highly distorted national or local prices, for which international
prices are a good approximation of opportunity costs. Although the extent of price distortions in this context may be less relevant, the rationale
remains valid.
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- ad hoc assumptions, depending on the specific hypotheses made on market conditions, should be undertaken in the
case of ‘major’ items, e.g. land™, civil works, machinery, equipment, etc. to reflect their long run marginal cost®®,

— for manpower, the Shadow Wage is calculated.

The method generally used to operationally put into practice the different technigues presented above is to apply a set of
conversion factors to the project financial costs. Section 2.9.5 below briefly presents the implications of this practice, while
for a more detailed discussion about the existing empirical approaches to convert project inputs into shadow prices see
Annex Ill. The shadow wage is treated separately in section 2.9.6 and in Annex IV.

Project outputs:
- Users’ marginal Willingness-To-Pay (WTP), which measures the maximum amount consumers are willing to pay for a unit
of a given good, is used to estimate the direct benefit(s) related to the use of the goods or services rendered by the project.

Section 2.9.7 shows the operational approach that should be followed to quantify the project outputs at users’ WTP. Annex
VI discusses, in detail, the current techniques to estimate WTP and the scope for application.

EXAMPLE: APPLICATION OF THE SCF

An illustrative computation of the Standard Conversion Factor (SCF) for a hypothetical country is hereby presented. As
shown in Annex IlI, the simplified formula for the estimation of the SCF is:

SCF = (M+X)/ (M+X+TM)

where: M is the total value of import at shadow prices, i.e. CIF prices; X is the total value of export at shadow prices, i.e.
FOB prices; TM is the total value of duties on import.

It is assumed that the total value of export at FOB prices and of import at CIF prices, in a given year, including both
intra-EU and extra-EU trade of all products and services, are respectively EUR 25,000 million and EUR 20,000 million.
In the same year, the national general government and the EU collect EUR 500 million as taxes and duties on imports,
excluding VAT. Export taxes, duties and other monetary compensatory amounts on exports are nil, as well as import and
export subsidies.

International trade detailed data and main national accounts tax aggregates are provided both by Eurostat and national
statistics institutes. Hence, in this example:

M= EUR 25,000 million
X= EUR 20,000 million

TM= EUR 500 million.
SCF — 25,000+20,000

= = 0.989
The SCF formula leads to the following result: 25.000+20.000+500

The variables in the SCF formula generally do not undergo significant variations on a yearly basis. For this reason the SCF
could be either computed for a single year, or as an average of a number of years.

55 Many public investment projects use land as a capital asset, which may be state-owned or purchased from the general government budget.
Whenever there are alternative options for its use, land should be valued at its opportunity cost and not at historical or official accounting value.
This must be done even if land is already owned by the public sector. If it is reasonable to assume that market price captures considerations
about land’s utility, desirability and scarcity, then it can generally be considered reflective of the economic value of land. On the other hand,
whenever the project appraiser has knowledge of rental, purchase or expropriation prices which are lower or higher price than the market price,
specific assumptions must be made to measure the gap between the land’s opportunity cost and the distorted price.

%6 QOr, in some cases, their willingness to pay, or a combination of the two. The long run marginal cost is defined as the change in the long-run total
cost of producing a good or service resulting from a change in the quantity of output produced.



BISB GUIDE TO COST-BENEFIT ANALYSIS OF INVESTMENT PROJECTS

2.8.4 Application of Conversion Factors to project inputs

Transforming inputs market prices into shadow prices is completed, in practice, through the application of Conversion
Factors. These are defined as the ratio between shadow prices and market prices. They represent the factor at which market
prices have to be multiplied to obtain inflows valued at shadow price. Formally:
Vi
ki=—ov; =k p;

L
where: p, are market prices for the good i, v, are shadow prices for the same good and k are the conversion factors.

If the conversion factor for one good is higher than one, then the observed price is lower than the shadow price, meaning
that the opportunity cost of that good is higher than that captured by the market. Conversely, if the conversion factor is lower
than one, then the observed price is higher than the shadow price, due to taxes or other market distortions which add to the
marginal social value of a good and determine a higher market price.

In principle, Conversion Factors should be made available by a planning office and not calculated on a project-by-project
basis. When national parameters are not available, project-specific calculations can be made but these must then be
consistent across projects®. At least, corrections should be applied to depurate market prices from fiscal factors, e.g. an
excise tax on import. The following box provides an example.

In the absence of evidence of market failures, the CFs should be set equal to 1.

EXAMPLE: CONVERSION FACTOR FOR MATERIALS

As an example, let us assume that concrete is an input cost of the investment project. If the unit price of concrete used
for the project is EUR 10,000, of which 20 % is VAT*® and import tax rate is 7 % (regardless of the country of origin),
a simplified way to estimate the shadow price is to use the conversion factor (CF) computed as follows:

CF = (1-i)*(1-VAT)

where i is the import tax rate of the input good entering the CBA. Thus, the shadow price (SP) can be estimated by
multiplying the CF by the observed market price (MP) of this good:

SP = (1-i)*(1-VAT)*MP

The CF will amount to CF= (1-0.07)*(1-0.2) =0.93*0.8 =0.744 and the shadow price would be equal to
SP=0.744*10,000=7,440.

Since the import tax rate could differ depending on the type of good considered, in order to compute the shadow price of
the aggregated item ‘materials’ the project appraiser could use the average tax rate applying to those materials which
are more commonly used in investment projects, such as bricks, iron, tubes, concrete, bituminous materials, plastics and
other chemical products (e.g. paints), wood, etc. The same approach can also be applied for other cost items. As suggested
in Annex III, the Input-Output matrix or the Use Table of a given economy can be used to breakdown aggregated input
factors such as civil works, equipment, materials, etc. into their main sub-components, in order to disentangle the traded
components to which the border price rule applies, and then compute the conversion factor as a weighted average.

2.8.5 The shadow wage

Current wages may be a distorted social indicator of the opportunity cost of labour because labour markets are imperfect,
or there are macroeconomic imbalances, as revealed particularly by high and persistent unemployment or by dualism and
segmentation of labour conditions (e.g. when there is an extensive informal or illegal economy). The project promoter, in
such cases, may resort to a correction of observed wages and to the use of conversion factors for computing shadow wages.

57 It is up to the managing authorities to ensure such consistency.
%8 In this case, VAT is not recoverable by the project promoter and thus was included in the financial analysis.
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WAGE DISTORTION: EXAMPLES

-~ In the private sector, labour costs for a private company may be lower than the social opportunity cost because the
State gives special subsidies to employment in some areas.

- There may be legislation fixing a minimum legal wage, even if due to heavy unemployment there may be people
willing to work for less.

- There are informal or illegal sectors with no formal wage or income, but with a positive opportunity cost of labour.

The shadow wage measures the opportunity cost of labour. Typically, in an economy characterised by extensive unemployment
or underemployment, this may be less than the actual wage rates paid. In particular:

- for skilled workers previously employed in similar activities, the shadow wage can be assumed equal or close to the market
wage;

- for unskilled workers drawn to the project from unemployment, it can be assumed equal to or not less than the value of
unemployment benefits or other proxies when unemployment benefits do not exist;

- for unskilled workers drawn to the project from informal activities, it should be equal to the value of the output forgone
in these activities.

The methodology to estimate the shadow wage at the national/regional level is illustrated in Annex IV, providing an example
of computation which refers to year 201 1. Member States are encouraged to develop their own national/regional benchmarks
following the approach depicted in the Annex. In the absence of national/regional data, a shortcut formula for determination
of the shadow wage is illustrated in the box below.

SHADOW WAGE: SHORTCUT FOR ESTIMATION

A practical solution to determine the shadow wage can be the reduction of unit labour costs by a percentage determined
by the share of income taxation: SW = W*(1-t)

where: SW is the shadow wage, W is the market wage and t is the income taxation.

If a country is suffering from a high unemployment rate, the shadow wage may be inversely correlated to the level of
unemployment. The following formula might be adopted for unskilled manpower used on project construction sites in order
to take into account an ‘unemployment effect’, i.e. the excess supply of labour compared to the market clearing level in the
case of a persistently high unemployment: SW = W*(1-t)*(1-u)

where: u is the unemployment rate of the region.

For more detailed SW formulas at regional level see Del Bo et al. (2011).

2.8.6 Evaluation of direct benefits

The concept of marginal WTP is commonly used to estimate the shadow price of the project output. In other words, to
evaluate the project direct benefits, related to the use of the goods or services rendered. The WTP measures the maximum
amount of people who would be willing to pay for a given outcome that they view as desirable. Different techniques,
including revealed preference, stated preference and benefit transfer methods, exist to empirically estimate the WTP. The
adoption of one or another method depends on both the nature of the effect considered and the availability of data. For
a detailed discussion of the methods to estimate the WTP and some examples of practical application see Annex VI.

In absence of WTP estimates derived directly from users, or in the impossibility to adopt a benefit transfer, other proxies of
WTP can be used. A commonly accepted practice is to calculate the avoided cost for users to consume the same good from
an alternative source of production. For example, in the case of water supply projects, the avoided cost of water transported
in tank lorries; in wastewater, the avoided cost of building and operating individual septic tanks; in energy, the avoided cost
of substitute fuels (e.g. gas vs. coal) or alternative generation technologies (e.q. renewable energy sources vs. fossil fuels).
The following box provides an empirical example of the application of this methodology.
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EXAMPLE: AVERTIVE EXPENDITURE METHOD TO VALUE THE RELIABILITY OF
WATER SUPPLY

Within the study ‘Ex-post evaluation of investment projects co-financed by the ERDF/CF in the period 1994-1999’ the

EC evaluated the impact of a water supply investment aimed at solving the problem of water shortages and rationing
affecting the citizens of Palermo during the 1970s and the 1980s. The project involved the partial substitution of the
water distribution network, representing 50 % of the overall network and serving about 60 % of Palermo inhabitants.
Before the project, water was rationed so that inhabitants were forced to equip themselves with domestic tanks and
electric devices for collecting and pumping water into the house water systems with adequate pressure. After the project,
in most cases, this equipment is no longer needed, especially where water is supplied 24 hours per day and at a high
pressure. The WTP of improved service delivery was monetised in terms of avoided costs of maintaining and operating the
electric pumps. These include the investment costs for purchasing the pump, the energy costs, the maintenance costs and
time spent by users for the self-provision of water during the rationing periods. For about 73,000 users supplied by the
renovated network, the net present value of the service costs avoided over the 2003-2027 period is estimated at almost
EUR 67 million (2011 prices).

Source: EC (2012)

In practice, the economic analysis evaluation of the project’s direct benefits is carried out by replacing the financial revenues,
in the form of user fees, charges or tariffs, with the estimation of the users WTP for project outputs less changes in supply
costs® This operation is grounded on the following reasons:

- in sectors not exposed to market competition, regulated, or influenced by public sector decisions, the charges paid by
the users may not adequately reflect the social value of actually or potentially using a given good. A typical example is
a publicly provided good, e.qg. health care, for which a administered tariff is paid by users;

- in addition, the use of a good or service may generate additional social benefits for which a market does not exist and
therefore no price is observed. For example, time savings and prevention of accidents for the users of a new, safer,
transport service.

For both reasons, the WTP provides a better estimate for the social value of the good or service than the observed tariffs.
Also, the WTP is used for the projects providing outputs that are not subject to charges (e.qg. a free recreational area). For
a review of the typical direct benefits per sector see chapters 3 to 7.

For the evaluation of some outputs, when the WTP approach is not possible or relevant, long-run marginal cost (LRMC) can
be the default accounting rule. Usually WTP is higher than LRMC in empirical estimates, and sometimes an average of the
two is appropriate.

5% This is true as a general rule. Each sector, however, may present own specificities and traditions about the evaluation of the direct benefits. For
example, in some sectors, project revenue scan be used as a proxy of WTP in relation to the direct market impact, though the clear limitation is
that this would reflect a minimum rather than a maximum WTP, the latter being the correct measure of value. These specificities, when occurring,
are discussed in the sectorial guidelines (chapter 3).



2.8.7 Evaluation of non-market impacts and correction for externalities

Impacts generated on project users due to the use of a new or improved good or service, which are relevant for society, but
for which a market value is not available, should be included as project direct benefits (see section 2.8.6) in the economic
analysis of project appraisal. In principle, the WTP estimated for the use of the service should capture these effects and
facilitate its integration in the analysis. Examples of (positive) non-market impacts are: savings in travel time; increased
life expectancy or quality of life; prevention of fatalities; injuries or accidents; improvement of landscape; noise reduction;
increased resilience to current and future climate change and reduced vulnerability and risk®, etc.

When they do not occur in the transactions between the producer and the direct users of the project services but fall on
uncompensated third parties, these impacts are defined as externalities. In other words, an externality is any cost or benefit
that spills over from the project towards other parties without monetary compensation. Environmental effects are typical
externalities in the context of CBA®! (see box for some examples). For a review of the typical external costs and benefits per
sector see chapter 3.

Due to their nature, externalities are not captured with the evaluation of the project direct benefits and they need to be
evaluated separately. Again, a WTP (or willingness-to-accept (WTA)®?) approach should be adopted to include these effects
into the appraisal.

Valuing externalities can sometimes be difficult even though they may be easily identified. For some specific effects, however,
studies available in the literature provide reference values to be used in given contexts. This is, for example, the case of the
ExternkE®®, HEATCO®*or DG Move ‘Handbook on estimation of external costs in the transport sector’®>, which provide some
reference unit costs for emissions of carbon dioxide, noise and air pollutants. With this data, assessment of externalities
becomes relatively straightforward: this requires an estimate of the externality volume (e.q. increase in decibels of noise to
the exposed population) to be multiplied by the appropriate unit price (e.g. Euro per decibel per person). The inter-temporal
elasticity of environmental externalities to GDP per capita growth could be used to take into account that their unit prices,
which are usually expressed for a given base-year, should have increasing values over the life cycle of the project.

Significant progress has been made in recent years in refining the estimates of unit values of non-market impacts and
improving methods to integrate such values into economic analysis. Developments in this field, both empirical and theoretical
are, however, still needed, in order to broaden the range of externalities considered, such as the conservation of ecosystem
services. Considering that ecosystem services change is one of the vital aspects of welfare, this should be always taken into
account as potential for any project®®.

Whenever money quantification is not possible, environmental impacts should at least be identified in physical terms for
a qualitative appraisal in order to give to decision-makers more elements to make a considered decision. CBA and EIA are
both required by EU regulations and should be considered in parallel and, whenever possible, should be integrated and
consistent.

80 The benefits of measures taken to enhance the resilience to climate change, weather extremes and other natural disasters should be assessed
and included in the economic analysis, and if possible quantified, otherwise they should be properly described.

61 See Pearce, Atkinson and Mourato (2006) for a review of recent literature.

62 See Annex VI.

8 ExternE is the acronym for ‘External Costs of Energy’ and a synonym for a series of projects starting from early 90s till 2005. Results are
available at: http://www.externe.info/externe_2006

54 Developing Harmonised European Approaches for Transport Costing and Project Assessment, http://heatco.ier.uni-stuttgart.de/

85 See: http://ec.europa.eu/transport/themes/sustainable/doc/2008_costs_handbook.pdf

%  The ecosystems approach is a way of incorporating the natural environment in the decision making process that takes into consideration the way
that the natural environment works as a system. This framework offers a more comprehensive approach to understanding how policies affect the
wider environment. It is not an additional step within the appraisal process but a specific way of thinking about environmental impacts. Use of
this framework is particularly recommended where there are multiple environmental effects affecting both market and non-market values. This
can ensure that the entire range of environmental effects from a proposed policy or project is taken into account in appraisal. For example, the
UK Treasury has published supplementary guidance for policy appraisal that recommends the use of the ecosystem services framework. See for
example Dunn (2012).
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ENVIRONMENT EXTERNALITIES: EXAMPLES

Noise. Any increase or decrease of noise emissions affects activities and health. It is mainly relevant for infrastructures
crossing or near densely populated areas.

Air pollution. Emissions of localised air pollutants such as nitrous oxide, sulphur dioxide, or small particulate matter, etc.
have negative impacts on human health, generate material damage and loss of crops and affect ecosystems. It is relevant
to all infrastructures which significantly modify the energy consumption mix of a given region.

Greenhouse gases emissions. Projects can emit greenhouse gases (GHG) into the atmosphere either directly, e.g. fuel
combustion or production process emissions, or indirectly through purchased electricity and/or heat. GHG emissions have
a worldwide impact due to the global scale of the damage caused, thus there is no difference in where the GHG emissions
take place. On the other hand, some projects may lead to reduction of GHG emissions throughout their life cycle, which
means that those GHG-related externalities can be positive.

Soil contamination. This is caused by the presence of human-made chemicals or other alterations in the natural soil
environment, typically as consequence of industrial activity, agricultural chemicals or improper disposal of waste. Its
effects on production, consumption and human health can be deferred over time.

Water pollution. Water pollution is the contamination of water bodies, e.q. lakes, rivers, oceans, aquifers and groundwater.
This occurs when pollutants are discharged directly or indirectly into water bodies without adequate treatment to remove
harmful compounds.

Ecosystem degradation. New infrastructure projects can deplete water sources, increase habitat fragmentation and
contribute to deterioration of biodiversity, loss of habitats and species. The economic costs come in the form of lost
services when an ecosystem is degraded and loses its functions.

Landscape deterioration. This usually involves a loss of recreational or aesthetic value.

Vibrations. Mainly from transport projects, these affect the quality of urban life and can interfere with certain production
and consumption activities.

2.8.8 Evaluation of GHG emissions

Climate change impacts occupy a special position in the externalities assessment because:
- climate change is a global issue, so the impact of emissions is not dependent on the location of the emissions;

- GHGs, especially carbon dioxide (CO,), but also nitrous oxide (N,0) and methane (CH,) have a long lifetime in the atmosphere
so that present emissions contribute to impacts in the distant future;

- the long-term impacts of continued emissions of greenhouse gases are difficult to predict but potentially catastrophic;

- scientific evidence on the causes and future paths of climate change is becoming increasingly consolidated. In particular,
scientists are now able to attach probabilities to the temperature outcomes and impacts on the natural environment
associated with different levels of stabilisation of GHGs in the atmosphere.

The proposed approach to integrate climate change externalities into the economic appraisal is based, in part, on the EIB Carbon
Footprint Methodology®” and is consistent with the EU Decarbonisation Roadmap 2050. It consists of the following steps:

- quantification of the volume of emissions additionally emitted, or saved, in the atmosphere because of the
project. Emissions are quantified on the basis of project-specific emission factors (e.q. t-CO, per unit of fuel burnt, kg-CO,
per kilometre travelled, etc.) and are expressed in tonnes per year. In the absence of project-specific data, default emission
factors from the economic literature can be used. The sectorial chapters provides instructions on where to find data
sources to be used as a benchmark;

- calculation of total CO,-equivalent (CO,e)emissions using Global Warming Potentials (GWP). GHGs other than CO,
are converted into CO_e by multiplying the amount of emissions of the specific GHG with a factor equivalent to its GWP.

87 Regarding volume of emissions, see EIB, 2013, Induced GHG Footprint. The carbon footprint of projects financed by the Bank. Methodologies
for the Assessment of Project GHG Emissions and Emission Variations, Version 10. Regarding the price of carbon, see EIB (2013), The Economic
Appraisal of Investment Projects at the EIB, chapter 4 ‘Incorporating Environmental Externalities’.



For example, set the GWP of CO, equal to unity (=1), the GWP for CH, and N,O are 25 and 298 respectively, indicating
that their climate impact is 25 and 298 times larger than the impact of the same amount of CO, emissions (IPPC, 2007);

- evaluation of externality using a unit cost of CO,-equivalent. Total tonnes of CO,e emissions are multiplied by a unit
cost expressed in Euro/tonne. It is suggested to use the values illustrated in table 2.10, for the central scenario, going from
EUR 25 per tonne of CO,e in 2010 and then assuming a gradual increase to EUR 45 per tonne of CO,e until 2030%. Due
to the global effect of global warming, there is no difference between how and where in Europe GHG emissions take place.
For this reason, the same unit cost factor applies to all countries. However, the cost factor is time-dependent in the sense
that emissions in future years will have greater impacts than emissions today.

Unit cost of GHG emissions

Value 2010 (Euro/t-CO2e) Annual adders 2011 to 20305
High 40 2
Central 25 1
Low 10 0.5

Source: EIB (2013).

Finally, if the change in carbon content of the project is significant, it is recommended that a carbon switching price is
calculated, which is the price for carbon at which a decision-maker is indifferent between two (or more) specified project
options’® This would offer another perspective on the impact of a given project on GHG emissions and the way in which this
might inform project selection.

In order to determine the external cost of climate change emissions, the following simplified formula must be applied:
Cost of GHG emission=V_, *C_,

where:
V. is the incremental volume of GHG emissions produced by the project, expressed in CO, equivalents;

C,c 1S the unit shadow price (damage cost) of co, actualised and expressed at prices of the year at which the
analysis is carried out.

As outlined in section 2.9.2, GHG emissions in future time periods should be discounted at the social discount rate applied to
the project as a whole, reflecting the marginal impact of the project. However, it should be noted that the unit cost for GHG
emissions may implicitly include a different social discount rate which reflects the impact of non-marginal GHG policy on the
long term and uncertain damage from emission pathways. This is discussed further in Annex |I.

2.8.9 The residual value

In economic analysis, the shadow price of the project’s residual value must be estimated. This may be done in two mutually
exclusive ways:

- by computing the present value of economic benefits, net of economic costs, in the remaining life-years of the project.
This approach shall be adopted when the residual value is calculated in the financial analysis with the net present value
of future cash flows method (see section 2.8.3);

%  Note that the values reported are in 2006 EUR and would need to be adjusted to the price level used in the analysis.

8 For assets which emit GHGs beyond 2030, it is recommended as a lower bound to continue the adders at the 2011 to 2030 rate. However, as
several models suggest that marginal damage rises in time, analysts should review the available literature. The EIB is expected to adopt figures
beyond 2030 in the near future.

70 See Hamilton and Stover (2012).



- by applying an ad hoc conversion factor to its financial price. This is calculated as an average of the CFs of the single cost
components, weighted by the relative share of each component in the total investment. This approach shall be adopted
when the depreciation formula has been used in the financial analysis.

2.8.10 Indirect and distributional effects

Shadow pricing of project inputs and outputs, and monetisation of externalities, already account for the main relevant
impacts of a project on welfare. Accordingly, indirect effects occurring in secondary markets (e.g. impacts on the
tourism industry) should not be included in the evaluation of the project’s costs and benefits. The main reason for
not including indirect effects is not because they are more difficult to identify and quantify than direct effects, but because
- if the secondary markets are efficient’* - they are irrelevant in a general equilibrium setting, as they are already captured
by the shadow prices. Adding these effects to the costs and benefits already measured in primary markets usually results in
double-counting (see box).

Double Counting of Benefits. In considering the value of an irrigation project, both the increase in value of the land and
the present value of the increase in income from farming are counted as benefits. Only one of these should be counted
because one could either sell the land or keep it and get the gains as a stream of income.

Counting Secondary Benefits. If a road is constructed, one might count the additional trade along the road as a benefit.
However, under equilibrium conditions in competitive markets the new road may be displacing commercial activity
elsewhere, so the net gain to society may be small or zero. People forget to count the lost benefits elsewhere (e.q. for
newly generated traffic).

Counting Labour as a Benefit. In arguing for ‘pork barrel’ projects, some politicians often talk about the jobs created by
the project as a benefit. But wages are part of the cost of the project, not the benefits. The social benefit of employment
is already given by using shadow wages. However, a separate analysis of labour market impact can be helpful in some
circumstances and is required by the Funds regulations.

On the other hand, shadow prices do not capture well, with a numeraire-based quantification, the distribution of the
project costs and benefits across users and other stakeholders. Thus, the need for distinct analysis of the project
impact on the welfare of specific target groups.

The distributional analysis requires the identification of a list of relevant effects and stakeholders that will be affected in
a noticeable way by the implementation of the project. Typical effects refer to charges, time, reliability of service, comfort,
convenience, safety, as well as environmental and territorial impacts. Typical stakeholders are users, operators, infrastructure
managers, contractors, suppliers, and government (but the identification of stakeholders may differ across countries).

In operational terms, in order to summarise all the effects that are encountered by the project, a matrix can be developed
linking each project effect with the sectors and the stakeholders affected by that impact. This methodology draws from the
approaches of the SE Matrix suggested in the RAILPAG Guide’? (see box), as well as the BIT table (Benefit Incidence Table,
even called Morisugi table from the name of its inventor) used in Japan for the appraisal of transport projects.

Alternatively, another method of analysing distributional issues consists of deriving explicit welfare weights from social
inequality aversion estimates to be attached to the project winners and losers. This approach is illustrated in Annex V.

71 According to Boardman (2006), if the secondary markets are inefficient (e.g. there are economies of scale) and the project is large enough to
affect prices in the secondary markets, these additional welfare effects shall instead be attributed to the project and included in the economic
analysis.

72 RAILPAG (Railways Project Appraisal Guidelines), available at www.railpag.com
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STAKEHOLDER MATRIX

The stakeholders matrix enables the presentation of the overall project in a way that relates effects (in the rows) and
stakeholders (in columns) summarising the main economic and financial implications of the project, showing the transfers
between stakeholders and the distribution of costs and benefits. It enables to estimate ‘net’ contributions, by cancelling
out negative effects (for example displaced employment, displaced output) with positive effects. It also enables equity
considerations if welfare weights are incorporated into the analysis.

Non users Service Contracting &
Users . . .
Stakeholders (or alternative operating supplying
(by category) . . .
service users) companies companies

Tax payers Firms
(local/regional/national/EU) (by sector)

Effects
External/internal

Effect 1
Effect 2
Effect 3

Source: adapted from RAILPAG

2.8.11 Economic performance

Once all project cost and benefits have been quantified and valued in money terms, it is possible to measure the economic
performance of the project by calculating the following indicators (table 2.11):

- Economic Net Present Value (ENPV): the difference between the discounted total social benefits and costs;
- Economic Rate of Return (ERR): the rate that produces a zero value for the ENPV;

- B/C ratio, i.e. the ratio between discounted economic benefits and costs.

ECONOMIC PERFORMANCE INDICATORS

The difference between ENPV and FNPV is that the former uses accounting prices or the opportunity cost of goods and
services instead of imperfect market prices, and it includes as far as possible any social and environmental externalities.
This is because the analysis is done from the point of view of society, not just the project owner. Because externalities and
shadow prices are considered, some projects with low or negative FNPV(C) may show positive ENPV.

The ENPV is the most important and reliable social CBA indicator and should be used as the main reference economic
performance signal for project appraisal. Although ERR and B/C are meaningful because they are independent of the
project size, they may sometimes be problematic. In particular cases, for example, the ERR may be multiple or not defined,
while the B/C ratio may be affected by considering a given flow as either a benefit or a cost reduction.

In principle, every project with an ERR lower than the social discount rate or a negative ENPV should be rejected. A project
with a negative economic return uses too many socially valuable resources to achieve too modest benefits for all citizens.
From the EU perspective, sinking a capital grant in a project with low social returns means diverting precious resources
from a more valuable development use. For a discussion about the use of the project performance indicators for economic
analysis see Annex VII.



GUIDE TO COST-BENEFIT ANALYSIS OF INVESTMENT PROJECTS

Table 2.11  Economic rate of return. EUR thousands

CF Years
1 2 3 4 5 6-15 16 17-29 30
Willingness to pay 1 0 0 0| 19,304 19,419 ..| 20,365 ..| 20,365
Willingness to pay 2 0 0 0 437 437 437 437
Reduced noise emissi(\—l 0 0 0 4,200 4,200 4,200 4,200
Reduced air pollution \ 0 0 0 1,900 1,900 1,900 1,900
Total Benefits 0 0 0| 25,841 25,957 ... 26,902 ... 26,902
Total operating costs \ 0.88 0 0 0 4,882 4,897 5,016 5,016
Initial Investment \ 0.97 8228 73071 41689 0 0 . 0 0
Replacement costs 0.98 0 0 0 0 0 11.66% 0 9.575 0
Residual value 097 0 0 0 0 0 /. 0 . 4146
Total costs \ 8228 73071 41689 4,882 - 4,897 |.. 23428 . 871
Net economic benefits |\ | -8228 -73,071 -41,689 20959 21060 | .. 3,474 .. 26,032
ENPV |\ 212,128~ |
ERR \ 148% |
B/C ratio | N\ 204 |
| \ ]
(o] [¢) o %)

This CF is lower than CFs for Financial Revenues have These are positive The application of a CF lower

investment because it includes been replaced with user externalities. than 1 to the project inputs

a shadow wage correction willingness to pay for has the effect of reducing

for labour in a context of the use of the service the social cost and improving

unemployment. rendered. the economic performance.

GOOD PRACTICES

v/ Cost savings in O&M or investment are accounted for and included on the cost side as a negative, i.e. as
decreasing costs and with appropriate conversion factors.

v/ Project positive impacts on employment are captured by applying the Shadow Wage Conversion Factor to
(unskilled) labour cost and not including job creations as a direct benefit of the project.

v/ Project impacts on the overall economy (i.e. GDP growth) are excluded from the analysis of the project benefits.

v’ If specific indirect taxes are intended to correct for externalities, then these are included in economic analysis to
reflect the social marginal value of the related externalities, provided that they adequately reflect the underlying
WTP or marginal damage cost and there is no double-counting with other economic costs.
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COMMON MISTAKES

® In the economic analysis a nil cost is given to the opportunity cost of land owned by a local municipality,
although it may have value in other uses (e.g. it may be rented to local farmers).

® Conversion factors are ‘borrowed’ from other countries without justification.

® Revenues from tariffs are included as an economic benefit in addition to consumers’ marginal willingness to pay
for the service rendered.

® Failure to isolate the ‘incremental’ economic benefits of the project, i.e. the benefits which are not displaced from
other markets. This is especially evident in cases where it is attempted to measure secondary indirect impacts.

® Together with the application of the shadow wage on the cost side, benefits from job creation are included on
the benefit side.

® Revenues from the sale of green certificates are included together with the external benefit of avoided GHG
emissions.

29 Risk assessment

As set out in Article 101 (Information necessary for the approval of a major project) of Regulation (EU) No 1303/2013, a risk
assessment must be included in the CBA. This is required to deal with the uncertainty that always permeates investment
projects, including the risk that the adverse impacts of climate change may have on the project. The recommended steps for
assessing the project risks are as follows:

- sensitivity analysis;

- qualitative risk analysis;

- probabilistic risk analysis;

- risk prevention and mitigation.

The rest of the section presents the aforementioned steps.

29.1 Sensitivity analysis

Sensitivity analysis enables the identification of the ‘critical’ variables of the project. Such variables are those whose
variations, be they positive or negative, have the largest impact on the project’s financial and/or economic performance.
The analysis is carried out by varying one variable at a time and determining the effect of that change on the NPV. As
a quiding criterion, the recommendation is to consider ‘critical’ those variables for which a variation of +1 % of the value
adopted in the base case gives rise to a variation of more than 1 % in the value of the NPV.The tested variables should be
deterministically independent and as disaggregated as possible. Correlated variables would give rise to distortions in the
results and double-counting. Therefore, before proceeding to the sensitivity analysis, the CBA model should be reviewed with
the aim of isolating the independent variables and eliminating the deterministic interdependencies (e.q. splitting a variable in
its independent components). For example, ‘revenue’ is a compound variable, which depends on the two independent items
‘quantity’ and ‘tariff’, both of which should be analysed. Table 2.12 gives an illustrative example.



Sensitivity analysis. Example

Variable Variation of the FNPV due to Criticality Variation of the ENPV Criticality
a + 1 % variation judgement due to a + 1 % variation judgement
Yearly population growth 0.5 % Not critical 2.2 % Critical
Per capita consumption 3.8 % Critical 4.9 % Critical
Unit tariff 2.6 % Critical N/A N/A
Total investment cost 8.0 % Critical 82 % Critical
Yearly maintenance cost 0.7 % Not critical 0.6 % Not critical
Per capita willingness to pay Not applicable - 123 % Critical
Annual noise emissions Not applicable - 0.8 % Not critical

Source: Authors

A particularly relevant component of the sensitivity analysis is the calculation of the switching values. This is the value
that the analysed variable would have to take in order for the NPV of the project to become zero, or more generally,
for the outcome of the project to fall below the minimum level of acceptability (see table 2.13). The use of switching
values in sensitivity analysis allows making some judgements on the risk of the project and the opportunity of undertaking
risk-preventing actions. For instance, in the example below, one must assess if a 19 % investment cost increase which would
make the ENPV equal to zero thereby means that the project is too risky. Thus, the need to further investigate the causes of
this risk, the probability of occurrence and identify possible corrective measures (see next section).

Switching values. Example

Variable Switching values
Benefits/revenues
Minimum increase before the FNPV equals O 104 %
Yearly Population growth
Maximum decrease before the ENPV equals O 47 %
Minimum increase before the FNPV equals O 41 %
Per capita consumption
Maximum decrease before the ENPV equals O 33 %
Tariff Minimum increase before the FNPV equals O 60 %
ari
Maximum decrease before the ENPV equals O Not applicable
Minimum increase before the FNPV equals O Not applicable
Per capita willingness to pay
Maximum decrease before the ENPV equals O 55 %
Costs
Maximum decrease before the FNPV equals O 82 %
Investment cost
Minimum increase before the ENPV equals O 19 %
Maximum decrease before the FNPV equals O 95 %
Yearly maintenance cost
Minimum increase before the ENPV equals O 132 %
Maximum decrease before the FNPV equals O Not applicable
Annual noise emissions
Minimum increase before the ENPV equals O 221 %

Source: Authors

Finally, the sensitivity analysis must be completed with a scenario analysis, which studies the impact of combinations
of values taken by the critical variables. In particular, combinations of ‘optimistic’ and ‘pessimistic’ values of the critical
variables could be useful to build different realistic scenarios, which might hold under certain hypotheses. In order to define
the optimistic and pessimistic scenarios it is necessary to choose for each variable the extreme (lower and upper) values
(within a range defined as realistic). Incremental project performance indicators are then calculated for each combination.



Again, some judgments on the project risks can be made on the basis of the results of the analysis. For example, if the ENPV
remains positive, even in the pessimistic scenario, the project risk can be assessed as low.

29.2 Qualitative risk analysis

The qualitative risk analysis aims shall include the following elements:
- a list of adverse events to which the project is exposed;
- a risk matrix for each adverse event indicating:
— the possible causes of occurrence;
— the link with the sensitivity analysis, where applicable;
- the negative effects generated on the project;
— the (ranked) levels of probability of occurrence and of the severity of impact;
— the risk level.
- an interpretation of the risk matrix including the assessment of acceptable levels of risk;

- a description of mitigation and/or prevention measures for the main risks, indicating who is responsible for the
applicable measures to reduce risk exposure, when they are considered necessary.

To carry out the qualitative risk analysis, the first step involves the identification of adverse events that the project may
face. Building a list of potential adverse events is a good exercise to understand the complexities of the project. Examples
of events and situations with negative implications in the implementation of the project and, in particular, generating cost
overruns and delays in its commissioning, are very varied and depend on the project specificities: landslides; adverse impacts
of extreme weather events; non-obtainment of permits; public opposition; litigation; etc.

Once the potential adverse events have been identified, the corresponding risk matrix may be built. These are some brief
instructions on how to operationally build it:

First, it is necessary to look at the possible causes of the risk materialising. These are the primary hazards that could occur
during the life of the project. All causes of each adverse event must be identified and analysed, taking into account that
several weaknesses of forecasting, planning and/or management may have similar consequences over the project. The
identification of the causes of potential dangers can be based on ad hoc analyses or looking at similar problems that have
been documented in the past. In general the occurrence of a disaster is looked upon as a design weakness, in the broadest
possible sense, and therefore it is expected that all the potential causes of failure are properly identified and documented.
Examples can be: low contractor capacity; inadequate design cost estimates; inadequate site investigation; low political
commitment; inadequate market strategy, etc.

When appropriate, the link with the results of the sensitivity analysis should be made explicit by showing which critical
variables are affected by the adverse events. For example, for the adverse event ‘unexpected geological conditions’ the
corresponding critical variable is ‘investment cost’, and so on. However, depending on the nature of the event considered this
is not always applicable (for example no variable corresponds to qualitative events such as public opposition).

For each adverse event, the general effect(s) generated on the project and the relative consequences on the cash flows
should be described. For example, delays in the construction time will postpone the operational phase, which in turn, could
threaten the financial sustainability of the project. It is convenient to describe these effects in terms of what the project
promoter (or the infrastructure manager and services provider) might experience in terms of functional or business impacts.
Each effect should also be characterised by its consequences over the project calendar (short vs. long term implications),
relevant for both the prediction of the effect on the cash flows and the determination of appropriate risk mitigation measures.
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A Probability (P) or likelihood of occurrence is attributed to each adverse event. Below, a recommended classification is
given’®, although in principle other classifications are possible:

A. Very unlikely (0-10 9% probability)
B. Unlikely (10-33 9% probability)
C. About as likely as not (33-66 9% probability)
D. Likely (66-90 % probability)
E. Very likely (30-100 % probability)
To each effect a Severity (S) impact from, say, | (no effect) to VI (catastrophic), based on cost and/or loss of social welfare

generated by the project, is given. These numbers enable a classification of risks, associated with their probability of
occurrence. Below a typical classification is given (table 2.14).

Table 2.14  Risk severity classification.

Rating Meaning

| No relevant effect on social welfare, even without remedial actions.

Minor loss of the social welfare generated by the project, minimally affecting the project long run effects- However,
remedial or corrective actions are needed.

Moderate: social welfare loss generated by the project, mostly financial damage, even in the medium-long run.
Remedial actions may correct the problem.

Critical: High social welfare loss generated by the project; the occurrence of the risk causes a loss of the primary
function(s) of the project. Remedial actions, even large in scope, are not enough to avoid serious damage.

Catastrophic: Project failure that may result in serious or even total loss of the project functions. Main project
effects in the medium-long term do not materialise.

Source: Authors

The Risk level is the combination of Probability and Severity (P*S). Four risk levels can be defined as follows with the
associated colours:

Risk level | Colour lfri‘t’;rt:m ! I I \Y v
Low A Low Low Low Low Moderate
Moderate B Low Low Moderate Moderate
High C Low Moderate Moderate
Unacceptable - D Low Moderate

‘ ‘ E Moderate

This exercise must be carried out during the planning phase so that decision makers can decide what is the acceptable level
and thus what mitigation measures must be adopted. During the risk analysis included in the CBA, the remaining risks in
the final design of the project are analysed. In principle no unacceptable risks should remain. The classification is useful,
however, to identify the potential problems that the project might be confronted with.

73 This is classification is in line with the provisions of the IPPCC report (http://www.climatechange2013.org/images/uploads/WGIAR5-SPM_
Approved27Sep2013.pdf) about the assessed likelihood of an outcome.
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