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FINANCIAL AND ECONOMIC ANALYSIS OF
ENVIRONMENTAL PROJECTS FOR APPLICATION
OF EU FUNDS

Krzysztof S. CICHOCKI

Systems Research Institute, Polish Academy of Sciences
<kcichocki@inspan.waw.pl>

Abstract: The paper presents financial and economic analysis
(including cost and benefits approach) of environmental, infrastructure
projects. These analyses are the major part of feasibility study, re-
quired as compulsory attachment in applications for European Union
funds designated to co-finance infrastructure projects. The projects in-
clude: waste water treatment plants and sewerage systems, storm wa-
ter filtration, water production and water supply networks, potable wa-
ter processing, sludge treatment and solid waste treatment, including
landfills construction and revitalization, as well as land protection at
construction of gasoline stations.

In the paper a methodology is presented which shows when EU regu-
lations regard co-financing as necessary to implement an infrastruc-
ture project, and how a co-financing rate is calculated. There is also
a method for determination of acceptable tariffs for water supply and
sewerage services, described and various categories of risk assoctated
with project implementation are discussed. Calculation examples for
real life environmental project are presented.

Keywords: Cost and benefits analysis, efficiency, feasibility study,
EU co-financing rate, revenue, risk, tariffs.

1. Introduction

The objective of financial analysis is to prove technical feasibility
(implementability) and financial efficiency of a project (without and with
EU co-financing). This is done with a help of financial investment efficiency
measures which include product and result measures and financial indica-
tors: for example Netr Present Value (FNPV) and Internal Rate of Return
(FIRR), as well as other categories of cost efficiency and unit cost measures.
The indicators refer to either investment expenditure over a construction
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period, or to maintenance costs over the life period of a project (typically
30 years for environmental projects).

Financial Analysis includes determination of how much financial re-
sources, including eventual loans, are necessary to implement and maintain
the project? and what is the EU contribution (co-financing rate) in financing
the project construction? It also includes calculation of disposable income
per capita and socially acceptable tariffs for water supply and sewerage ser-
vices.

Economic analysis presents social costs and benefits resulting from
the project implementation and social investment efficiency measures (eco-
nomic values of financial indicators): ENPV, EIRR, which must be positive.
This analysis also includes the project implementation impact on environ-
ment.

The objective of the feasibility study and cost and benefit analysis
is to demonstrate capability to deliver quality infrastructure product and
service that will serve local communities in accordance with predictable
schedule and costs, and in addition - to present a well defined, repeatable
processes to systemically improve product and service delivery.

Topics of analysis and discussion regarding implementation of an en-
vironmental project include project formulation and description of its loca-
tion, high-level scoping of the project, identification of the project objectives
and requirements, included in the feasibility study, technical analysis and
selection of the best alternative, financial and cost and benefit analysis,
which includes economic and efficiency analysis, the process of price deter-
mination over the lifecycle of the project and acquisition strategy. Long—
term capital investment and financial planning, as well as strategic planning
by an investor, is of vital importance in the analysis of a project (or a group
of projects.

The financial and economic analyses not only help acquire EU funds,
but they intends also to translate customer (user) needs into requirements and
then transform those requirements into products and services (investment
and project management system processes). This transformation may occur
through building a new facility, the development of a new technology,
or enhancements to an existing infrastructure system, which supports and
improves current local services.
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2.  Financial and capital investment long-term planning

The implementation of an environmental project is a part of effective
and repeatable Capital Investment Plan (CIP). CIP 1s usually required by law
{public finance law in Poland) and is essential to ensure sound infrastructurc
investment decisions. The CIP usually details the approach the local gov-
emment (JST) uses to identify, prioritize, justify, fund, and manage invest-
ment opportunities. The process applies to the project selection, design and
cvaluation of altcrmative solutions, as well as to financing the construction
and maintenance of infrastructure-related initiatives.

Projects involve the disciplines of project management, environmental
systems engineering, quality assurance and financial management. A meth-
odology for managing the project and the resulting produet (system, infra-
structure facility) should be instituted at the inception of the project and
throughout the product lifecycle. When a new system, or modification to the
cxisting system, has been completed and implemented, operation and main-
tenance is entered, by the managing institution. In environmental projects
like in business, technical requirements of a rouline maintenance nature are
addressed. Requirements for changes or enhancements arc generated by scr-
vice provider (JST, or a private company), and the users of the sy 1 {cus-
tometr),

X

Product Needed - Performance Product Delivery, Status,
Requirements - Measures Cost and Schedule

. /

Investor — Service
Provider
Figure 1. Customer and Service Provider Interaction.

The relationship between the customer (JST inhabitant) and the ser-
viee provider (local govermment or other investor) is shown in Figure 1.
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The customers, based on quality of service or delivered product and
the cost of service, identify degree of satisfaction of the needs, and with the
help of performance measures can assess if the objectives of the project are
satisfied. This information is input to the process of developing improved
productivity and service quality.

A project’s levels of funding require long-term planning and addi-
tional operational management regarding monitoring of costs and results.
Therefore, to ensure achievement of project results, cost effectiveness and
feasibility throughout the project’s lifecycle, in addition to project design,
a Long-term Capital Investment Plan and long-term Financial Plan of an
investing JST is needed, as well as the complete and sound feasibility study
with financial analysis of the project over its life time (30 years).

The duration and level of funding can directly affect the project’s vi-
ability and outcome. If a project’s duration spans more than one fiscal year,
the project could be in jeopardy of budget cuts (victim of inadequate fund-
ing, e.g. no EU sources of funding), or a change in the JST mission or strate-
gic goals.

All projects, corporate and in public sector (non-corporate), should
participate in the CIP process which ensures sufficient resources for their
successful completion and operation.

3.  Feasibility study and cost benefit analysis
3.1. Feasibility Study

A Feasibility Study (FS) provides technical, financial and economic
analysis of project implementation. A formal feasibility study should be
performed to obtain the necessary information for making an informed deci-
sion about project feasibility, and consistently with EU recommendations.
The following are select examples of cases when a feasibility study provides
answers which help in assessing the project implementation:

« there is uncertainty over the cost justification, technical feasibility
or selection of an option of a project,

o there is a lack of agreement about the goals or approach for imple-
menting the project,

« the proposed size or complexity of the project indicates a high de-
gree of risk,

» the product will implement functions (provide services) that cur-
rently are not being performed in a given JST or in the country.
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The project £S usually includes:

technical option and feasibility analysis, which provides answers to the
questions:

How can we achieve project objectives?

Which are the feasible alternatives?

Is the EU co-funding of the project justified and rational?

financial analysis, which provides answers to the questions:

How much financial resources are necessary to implement the project op-
tion selected?

What is the EU co-funding rate (the EU contribution)?

Will the maintenance of the project be secured?

What will be the JST budget contribution and the loans needed to imple-
ment the project?

What are the effective prices, which result from total cost of the project
(a sum of investment costs and operating costs - capital depreciation), and
what are the socially acceptable prices?

economic analysis, provides answers to the questions:

What is the impact of the project on the area where the project will be
implemented?

These analyses identify and assess the project impacts on the overall so-
ciety. The cost and benefit approach is used, which balances social costs
and benefits (welfare), and also takes into account uncertainties regarding
project maintenance. Cost and Benefit Analysis (CBA) is an evaluation
methodology to assess public projects.

Social welfare analysed may be expressed by the money value of
consumption goods of all individuals belonging to a society. The project
economic value is given by the impact over consumption goods of all so-
ciety's individuals by a variety of the project effects and results.

Risk Analysis provides answers to the questions:

How can we make reliable forecasts of project results over the project
time horizon?

Is it possible to make the project more financially robust and economi-
cally desirable?

Finally,

Project Environment Impact Report discusses the project implementa-
tion impact on environment.

The above analyses base on sound principles of economics and corporate
finance, and on standard accounting models. However, they are arbitrar-
ily recommended by the European Union.
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A Feasibility Study is required as a compulsory attachment to the applica-
tion for EU funds.

Thus, the FS and CBA identify:

the best implementable (feasible) technical alternative;

the financial resources needed to implement and maintain the project;
effective and socially acceptable prices (of services)

the project impact on environment (area where it will be imple-
mented);

e project risks and its financial and economic implications.

Sometimes a feasibility study for a similar project has already been
conducted. An existing feasibility study can be a guidance, if the information
is current, relevant to the new project, and technically correct, but only to
a limited extent. The results of the select project feasibility study should be
unique, well documented with a description of the process that was used to
determine feasibility, the alternatives that were considered, and the results
of the CBA.

4.  Financial analysis

The objective of financial analysis is to prove financial implement-
ability and efficiency of a project (without and with EU co-financing) with
a help of financial investment efficiency, cost efficiency and unit cost meas-
ures. The analysis will provide answers to questions regarding a level
of necessary resources to implement the project, the JST budget and the EU
contribution, and the level of loans needed. It will also determine the level
of funds needed to maintain the project.

Detailed Financial Analysis includes:

» Basic assumptions, including determination of time horizon, prices,
and real financial discount rate,

» Total investment expenditure, including investment expenditure in
fixed assets and turnover capital,

*  Operating costs,

* Sources of project financing,

« Financial and physical schedule (monthly and quarterly),

»  Financial balance and revenue and costs table.

* Net cash flows, and the key financial indicators:
» Rate of return on investment,
* Rate of return on public and private capital,
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Financial viability is usually measurcd by financial profitability and
financial sustainability.

Financial Viability is described by:
* Financial Profitability - assesses the capacity of the project to generate
additional financial resources compared to those invested.

¢ Financial Sustainability - assesses if there is cnough cash for each year
of the project lifetime.

Table 2. Financial Sustainability.

3.492,0046.389,008.145,00§7.945,00§7.445,00|7.445,007.445,0 §7.445,0

200 100

200 100

1501 5701 7501 7501 3501 3501 8501 501 0

0 0 0 0 0 0 0 ) 1500

{.961 §5.901 7.501 [7.501 8501  JR.501  [R.501 501 1.500,60

1400 4500 7445 7445 7445 7445 (7445 7445 0

2092 1889 700 500 L 0 0 & L)

1.591,001-488,00 F644.00 444,00 §1.056,00]1.056,00]1.056,00]1.056,00]1.500,00

1,494,24{1.982,248.626,24]3.670,24|2.014,24|-958,24 197,76 |1.153,76]2.653,76

It may happen that a project is profitable, but it is not sustainable. This
is veritied through an analysis, presented below in Table 2, whose goal
18 to assess if there is enough cash for each year of the [0 year project life-
time (we usually assume 30 years).

In Table 2, we also present sources of financing our hypothetical project.
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From financial analysis we obtain:

- Discounted Investment Costs 6613,74 Euro (at 6% discount rate,
measured in nominal values)

- Discounted Net Operating Revenues 4756,40 Euro (at 6% discount
rate).

Financing Plan could look as follows:
Discounted National Capital, including private equity:

995,62 Euro (at 6% discount rate, and measured in nominal values)
EU Grant 1857,34Euro (28% of Investment Costs)
Capital Needed 3760,78 Euro.

The rationale of the EU co-funding is to guarantee the project finan-
cial profitability, that is, the FNPV should be approximately equal to zero.
The method of determination of the EU co-financing rate is described
in point 5.

This implies that if the financial discount rate is equal to 6% (in real
terms), the EU grants result in an FIRR (or FIRR/C) equal to 6%. This
in turn means that the maximum sustainable cost of borrowing money
(i.e. the interest rates charged on loans) is equal to 6%. ...us, there is a need
to consider in the financial analysis also the possibility of loans.

Setting Tariffs For Environmental Projects
We briefly discuss two principles:

1. Polluter Pays Principle: apply tariffs consistently adequate with the
source of pollution generated,

2. Affordability: calculate tariffs, which are socially acceptable.

In a community where the project is implemented, one should con-
sider an average income per capita without tax (disposable income) and take
into account income inequality, e.g. all members of a given society
(e.g. town) including unemployed. First, in a given community we calculate
total disposable income of all tax payers, and divided it by the number
of inhabitants of the society, which will benefit from the project implementa-
tion. Then, we calculate tariffs, which are socially acceptable. For example
a socially acceptable tariff for water supply and water purification in Poland
equals 4% of the disposable income (in the EU “old” countries this tariff
is kept within the range of 3% to 5% of the disposable income).

The result of a financial analysis is to help determine the financial fea-
sibility of a project and the return on investment in a short and long run.
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For example, we want to know (1) if environment protection and increased
welfare justify the cost of the project and EU funding, and (2) the expecta-
tion, in money terms, for realizing return on the investment is satisfactory.

The financial analysis results in determination of financial efficiency
of a project (without and with EU co-financing) with a help of financial in-
vestment efficiency indicators: FNPV, FIRR, and other financial indicators,
which include product and result measures, cost efficiency and unit cost
measures. The indicators refer to either investment expenditure, over a con-
struction period, or to maintenance costs over the life period of a project
(EU recommends 30 years).

A detailed analysis will help establish the type of funds and the time
to request these funds (i.e. investment capital and operating funds). These
analyses also address the method of acquisition (i.e., purchase, lease, lease-
to-ownership, lease-with-option-to-purchase, etc.).

After a project has been funded, a decision needs to be made as
to who the solution provider will be; i.e., in-house, for example local gov-
ernment, or contracted out. If in-house, the acquisition of services may
be the issuance of a statement of work and the receipt of a financial plan for
the accomplishment of the operational management of the project. If the
project is contracted out, then an acquisition strategy will need to be devel-
oped.

S.  The rationale of the EU co-funding

The Financing Gap Rationale is consistent with the EU intervention
by regional policies in Member States, based on project investments (includ-
ing in-kind transfers), and financial analysis. The rationale for the EU
co-funding is to guarantee that the project financial profitability is approxi-
mately equal to zero, that is the value of FNPV (without the EU contribu-
tion) < 0, and the value of FNPV (with the EU grant) = 0. This is made
in three main steps.

The three Steps to Determine the EU Co-Funding Rate

STEP 1°: Identify the Project Financing Gap Rate, R. Based on the project
financial analysis (total investment costs) calculate the financing gap rate.

_ DIC - DNOR
DIC

R
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where:

DIC denotes discounted investment costs;
DNOR is discounted net operating costs.

STEP 2°: Identify the EU Co-Funding Rate, CR; This is a general method
for all EU funds.

In practice: upper limits are given. See Art. 7 Reg. 1164/94, amended by
Reg. 1264/99, and Art. 29, Reg. 1260/99.

The co-funding rate is the minimum value of the

(a) maximum co-funding rate established by the regulations, max CR, and
(b) financing gap rate, R, that is,

when R > max CR, then CR=max CR

when R <max CR then, CR=R.

EXAMPLES for the Cohesion Fund

EXAMPLE I: R=100%; max CR =85%: CR=85%

EXAMPLE 2: R=80%; max CR = 85%: CR=80%.

EXAMPLES for Structural Funds (method proposed by the EU commis-
sion)

The co-funding rate is the minimum value of

(a) the maximum co-funding rate established by the regulations, max CR and
(b) the maximum co-funding rate established by Art. 29.3, Reg. 1260/99,
max CR29.3 , times the financing gap rate, R, that is

when max CR > max CR29.3*R, then CR= max CR29.3*R
when max CR < max CR29.3*R, then CR=max CR

Examples
Projects with no substantial net revenues (DNOR less than 25% of invest-

ment costs)

Example 1: R=100%; max CR = max CR 29.3= 80%, then
CR i1s the minimum value between

CR =max CR 29.3=0.80

CR=max CR 29.3*R=1*0.80

Example 2: R=90%; max CR = max CR. 29.3= 80%, then
CR 1s the minimum value between

CR = max CR 29.3=0.80

CR=max CR 29.3*R=0.9*0.8=0.72
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Projects with substantial net revenues

Example 3: R=70%; max CR = 50% (Art. 29.4); and max CR. 29.3= 80%,
then

CR is the minimum value between

max CR 29.4=0.5, (the specific max CR depends on the net revenues gener-
ated by the project), and

max CR 29.3*R=0.8*0.7=0.56

Example 4: R=30%; max CR =50% (Art. 29.4), and max CR 29.3= 80%
CR is the minimum value between

max CR 29.4=0.5

max CR 29.3*R=0.8*0.3=0.24

STEP 3°: Identify the EU Grant, GEU

Calculation of the GEU is simple: multiply the EU Co-Funding Rate, CR,
times the Eligible Costs, EC, that is,

GEU=CR*EC

Eligible costs vary from total costs for a number of reasons. For example:
VAT which may be recovered is not eligible; in the case of Structural and
Cohesion Funds, land costs cannot be more than 10% of eligible costs; in-
vestor’s overview costs are not eligible.

Example: Calculation of the EU Grant for our standard project financed
from Cohesion Fund

In section 4, presenting financial analysis of our hypothetical project,
we concluded that the capital needed equal 3760,78 Euro. Thus, there is a
need to consider loans as a source of financing the project. Below we present
calculation for two alternative interest rates.

Loan Interest Rates equal to 6% Loan Interest Rates less than 6%
National Capital 995,62E National Capital 995,62E
Contribution EU 1857,34E Contribution EU 1857,34E
Loan: 3760,78E Loan < 3760,78

In Polish accounting interest costs add to operating costs.

The Financing Gap is 1857,34 Euro.
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6.  Economic analysis

Economic analysis presents the project impacts on the overall society
— all social costs and benefits resulting from the project implementation, and
social investment efficiency measures: ENPV, EIRR - which must be posi-
tive.

Cost and Benefit Analysis (CBA) is a systematic evaluation methodol-
ogy to assess public projects, also for comparing alternative ways to satisfy
the project objectives.

The CBA is typically performed as part of the feasibility study. It is
used to identify and compare the benefits and costs associated with all the
alternative activities considered in the development of an environmental
infrastructure project. The results of the CBA should indicate the most cost-
effective alterative.

During planning, the results of an ABC help determine the feasibility
of a project and the return on investment. An ABC can be a useful tool at
any stage of the environmental infrastructure engineering lifecycle and
should be reviewed and updated regularly to determine if it is still valid and
the cost and benefit objectives are being realized.

CBA's provide a structured framework for identifying alternatives, as-
sessing all cost associated with implementation of the project and all benefits
resulting from project implementation. The structured ABC's framework
provides results affecting a decision. These results are quantified to aid deci-
sion-makers. The first decision point is whether or not any initiative should
be attempted (Go or No-Go Decision). A CBA is important at this stage
in determining the economic feasibility of a project. Its primary purpose is
to compare the present system (status quo) to a proposed change. The second
decision point is determining which alternative solution is the most desir-
able. While CBA's do not remove all uncertainty, they help clarify the im-
pact of choosing among alternatives.

For all projects the major focus should be on both, the project invest-
ment costs and on defining project lifecycle operating costs as precisely
as possible.

The CBA and a feasibility study process include:

e Identifying all reasonable alternatives for satisfying stated objectives.
(a reasonable altemative is both technically and operationally feasible)

e Identifying benefits and costs of each alternative, over the project lifecy-
cle
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e Determining when benefits and costs will occur
e Comparing alternatives
e Identifying the best alternative — a project, which will be implemented.

Economic Analysis may be carried out through three main steps

1. Fiscal Corrections

2. Corrections for Distortions
Conversion Factors have to be used. Conversion Factors are ratios between
economic and financial values.

3. Inclusion of Externalities and monetization of the main external-
ities.
Economic Analysis may be facilitated by National Guidelines on Conversion
Factors and Monetization of externalities to be used by project implemen-
ters.

Direct Economic Costs and Benefits Analysis of a project include:

* Analysis of social costs and social benefits

- Identification of project effects — direct and indirect (inputs and out-
puts), and identification of how project inputs and outputs impact
upon consumption goods - directly on consumption and indirectly
through production

- Calculation of new prices

- Calculation of new wages

- Internal effects

- External effects

» Calculation of Economic Rate of Return, and Economic Net Present
Value

» Additional criteria of project assessment
- Concistency with overall E U objectives and policy
- Increase in social income (as measured by E U)
- Decrease in discrepancy between national and EU GDP per capita
- Increase in employment
- Improvement in environment quality

Direct Effects are the impacts directly generated by the project, for example
Direct Employment (could be increased, when a new waste water treatment
plant is built, or reduced, when we produce less sludge in an old plant)
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Indirect Effects are the impacts generated by the activities affected by the
project - Indirect Employment, for example in tourism development.

One should be careful with indirect effects as they can be a double counting.
For example time savings and increase in production activitics on the area
where the waste water treatment plant is built.

The greater is the project impact on unemployment the greater is the project
desirability (the ENPV increases since the shadow wage rates decrease).

Internal Effects are those effects which are market transacted (i.e. a price
is paid for these effects — for waste water treatment); they are Project Inputs

External Effects are those effects for which no direct monetary compensation
is made - Pollution; Health Effects; Effects on values of land and buildings.

The project Economic NPV can be measured quantitatively, when we meas-
ure the economic effects in money values, using for example A4 Study of the
Benefits of Compliance with the EU Environmental Acquits, by Peter
Faircloth and Colin Barnes (2004).

EXAMPLE of WASTE WATER TREATMENT PLANT
Identification; Identify project inputs and outputs: e.g. treated water
Identify how project inputs and outputs impact upon consumption goods;
directly on consumption: e.g. price for water treatment increases, we observe
an increase in the values of land and buildings in the area, and an increase in
tourism.
Indirectly through production: e.g. increase in fishing.
Assessment of project effects consists of determination of:

- Individual Marginal Willingness to Pay (MWTP)

- Increase in production valued at market prices
Project Economic Value equals impact on consumption goods*MWTP.

Examples of fiscal corrections include:
- Indirect Taxes should be eliminated
- Direct Taxes related to labour should be included
- Pure Transfers such as social security payments should be omitted
- Taxes aiming at correcting externalities should be omitted if the re-
lated externalities are included. An example could include the case of
the VAT tax on construction material, which e.g. equals 10%. Then
the related conversion factor is 1/(1+0,10)=0,9090.
One can use conversion factors for various categories of revenues and costs.
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7.  Risk analysis

Future is characterised by uncertainty; we do not know which values
the variables, for example the operating costs, will assume in the future.
We do not know either the impact of external variables on the results of our
approximations. Thus, we would like to know answers to the questions:
which are the likely financial and economic results? Can they be improved?

The most often effects of risk are:

e A delay in project implementation

e Exceeding the costs of project implementation (construction
and maintenance)

o Unsatisfactory results of the project

e Impossibility to implement the project.

Therefore, we should identify the factors of risk, analyse the impact of
each factor on expected results over the life time of the project, and elaborate
a response strategy, minimizing the effects of uncertainty, to each of the risk
category.

One rationale approach is to tackle uncertainty by attaching probabili-
ties to each value: by doing this, uncertainty is transformed into risk.
We could evaluate the expected values (sum of the values weighed by their
own probability) as a result of a weighed average, where the weights are the
probabilities.

Thus, the rationale of risk analysis in public project appraisal could look
as follows:
e The project NPV depends on a set of hypotheses (e.g. demand
forecasts)
e For each scenario, there may be a different NPV
e The project NPV can be assumed to be equal to sum of the NPV
for each scenario weighed by their own probability. This value
could be called expected NPV.

This rationale leads us to sensitivity analysis — investigation of the impact
of critical variables (those whose changes result in significant changes in the
financial and economic indexes). Then, one could apply a rule, for example
that a variable is critical when a 1% variation results in 0,5% change of the
IRR; and in 3% change of the NPV. In the Feasibility Study of construction
a waste water treatment plant we can analyse the following six types of risk.
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1. Institutional and political risk

2. Risk of a decrease in daily consumption of water and waste water per

person
3. Risk of delays in payments by users

4. Risk of the interest rate change

5. Risk of an increase in other operating costs

6. Risk of a decrease in the investor’s (JST ) revenues

The sensitivity analysis was carried out separately for each variable (type of
risk), under the assumption that other critical variables remain unchanged.

Table 6. Impact of a decrease in daily consumption of water per person on the
FNPV and unit cost of the project.

Wa- 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016
ter[I\Yea

r

102 238 | 333 [ 329 326 | 322 318 | 3,05 | 3,14 | 3,13 | 3,12
NPV = -8 756 276,69 71

99 | 2,39| 3,36| 3,32 [ 3,29| 3,25! 3,21 3,17| 3,17 | 3,16| 3,15
NPV = -3 754 03X.52 71

96 I 240 [ 339 | 335 | 331 [ 327 | 323 319 3,18| 308 | 3,17
NPV = -8 752 407.35 /1

9 | 240 | 3,41] 3,37| 333 | 329 | 3,25| 321 | 320 | 320 | 3,19
NPV = -§ 750 776,18 /4

90 241 | 344 ] 339 | 3,35\ 331 327 323 | 33 | 322 | 321
NPV = -§ 749 145,02 71

We present results of analysis for two types of risk. In Table 6 the impact of
a decrease in daily consumption of water per person on the FNPV (and unit
cost of service) of the project is presented. This impact is rather small, be-
cause it was assumed in the policy of price determination that the price of
service results from total costs of the project, and the demand for turn-over

capital is modest.

In Table 7, we present the impact of a change in the credit interest rate
on FNPV, as loans were utilized as a source of financing the project.
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Table 7. Impact of the interest rate on the FNPV and unit cost of service of
the project.

2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016
6% 2,38 3,33 329 | 3,26 322 | 3,18 3,15 3,14 | 3,13 3,12

NPV = -8 736 276,69 #
331 L 3,27] 3,23 | 3,19’ 3,1ﬂ 3,14 L3,13 l 3,12

7% 3,36
NPV = -% 736 813.09 71
8% 2,38' 3,38| 3,33[ 3,29| 3,24] 3,19| 3,15] 3,14| 3,13J 3,12
NPV =% 717 349,48 7I

o% | 238 ] 340 335] 330 325] 320 305] 34| 303 302
NPV = -8 697 885.37 1

10
% 238 | 3,48 | 341 3341 328 | 3,21 3,15 3,14 3,13 | 3,12

NPV = -8 630 495,03 71

2,38

The impact of interest rates is significant during the construction period, and
until the credit is re-paid. The cost of debt (credit repayments and interest)
have significantly changed the cash flows as we presented in Table 5. How-
ever, the impact interest rates change on the FNPV value is negligible.

It turned out that the most critical was the impact of a decrease in the
JST (investor) revenue, specially a decrease in the funds the local govern-
ment receive from the EU. It resulted in a substantial decline in the value
of investment, which could be implemented.
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