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The purpose of the article is to develop a methodical approach to complex investment analysis of cash flows on
the example of shipping investment. This is especially relevant for projects in the shipping industry with a significant
capital costs, a high share of debt financing, a low profitability and a high risk. The study used such scientific meth-
ods as financial modelling, analysis and synthesis of results, logic and analytical methods. Authors have developed
the approach to investment analysis of cash flows for the shipbuilding project, which includes five stages. At the
first stage the structure of investment are determined, taking into account ship type and size and building terms.
The second stage involves construction the three statements model for forecasting of financial indicators. At the third
stage assessment of profitability and liquidity were fulfilled. At the fourth stage security cover ratios and average
breakeven were analysed. The fifth stage is devoted to risk assessment with using techniques of sensitivity and
scenario analysis.
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MeToto cTaTTi € po3pobKa METOANYHOIO NiAX0AY A0 KOMMEKCHOrO iHBECTULIMHOIO aHasli3y rpoLOoBKX NOTOKIB Ha
npVKnagi NPOEKTY NMONOBHEHHS ¢hnoTy. Lie 0co6MBO akTyanbHO A1 iHBECTULIHMX NPOEKTIB Y CyAHOMNaBHIl ra-
Ny3i, AKi XapakTepusyrTbCA BUCOKAMU KaniTasibHUMK BUTpaTaMu, BUCOKOK YacTKOK 60prosoro piHaHCyBaHHS, Bij-
HOCHO HU3bKUM PiBHEM NPUOYTKOBOCTI i MiABULLEHUM PIBHEM PU3UKY, NOB'A3AHOM0 3 BONATU/ILHICTIO LIIH HA MOPCbKI
nepeBe3eHHs. Y AOCNIMKEHHI BUKOPUCTaHI Taki HayKoBi METOAM SK (hiHAHCOBE MOZLE/HOBAHHS, JTOTIKO-aHATITUYHWI
METOA, aHasli3 i CUHTE3 OTpMMaHMX pe3ysbraTtiB. ABTOpamMu 3anpornoHOBaHO METOANYHMIA NiaXig A0 IHBECTULIAHOrO
aHaniay, Wo cknagaeTbcs 3 N'ATM eTaniB. Ha nepliomy etani BU3HAYaeTbCsl CTPYKTYpPa iHBECTULLIA 3 ypaxyBaHHAM
TNy Ta po3mipy cyaHa, yMoB OyAiBHMLTBA, CMiBBiAHOLIEHHS NO3MKOBOIO i BACHOTO Kanitasy Towo. Apyruii etan
nepegb6avae nodyaosy hiHaHCOBOI MoAeni ANa NPOrHo3yBaHHA (PiHAHCOBMX pe3ysibTaTiB, NOKasHWUKIB 6anaHcy Ta
PyXy TPOLLOBKX KOLITIB. 3 ypaxyBaHHAM CXeMW hpaxTyBaHHA CYAHA, MPOrHO3Y KOH'OHKTYPU (DpaxToBOrO PUHKY,
eKCn/yaTtaliinHoro nepiogy, 4actoTy Ta BapTOCTi JOKOBOIO PEMOHTY, 34IMCHIOETLCA NPOrHO3 onepauiiHix A0oX04iB
i BUTPAT Ha OCHOBI MPMNYLLEHHS WOAO0 3MiHM A060BUX onepaLiinHux BATPAT CyAHOBNACHUKA, PIHAHCOBUX Pe3y/b-
TarTiB, NOKa3HWKIB peHTabenbHOCTI Ta e(EKTUBHOCTI, FOPU3OHTa/IbHWUIA aHani3 NPOrHO3HMX (PIHAHCOBUX Pe3yfb-
TaTiB i BNMBY ApaiiBepiB Ha peHTabenbHicTb. HacTynHuii Kpok nepegbavae NPOrHO3yBaHHSA MOKa3HWKIB GanaH-
Cy i rpOLLOBMX NOTOKIB, & TakoX aHaJsli3 rpoLLOBKX NOTOKIB 3 ypaxyBaHHSAM MPOrHO3HOMO PiBHA (PPAXTOBMX CTABOK.
Ha TpeTboMy eTani NPoBOANUTLCSA OLjiHKa peHTabenbHOCTI Ta NiKBIAHOCTI NPOEKTY 3 ypaxyBaHHAM MPOrHO3HOT 3a/uLL-
KOBOI BapTOCTi CyAHa HaNpPWKiHLi TEPMiHY peasisauii NpOeKTY, NPOrHO3y BifIbHOrO rPOLLOBOrO MOTOKY Ha B/IACHWIA
KanitTan Ta BapTOCTi kanitasly. Ha yeTBepToMy eTani aHani3yloTbCsl KOeqilieHTX NOKpUTTS 6opry, cepeaHii 6es-
30WTKOBWIN piBEHb TallM-4apTEPHOro eKBiBasIeHTa, LOPIYHE CNiBBIAHOLLIEHHS GOpPry i 3a/IMWKOBOT BApPTOCTI CyAHa,
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MOX/IMBICTb MOKPUTTS BUTPAT Ha NoraleHHs kpeauty 3 EBITDA. M'atuii eTan NpUCBSYEHWIA OLiHLI PU3KKIB i3 3aCTO-
CYBaHHAM METO/IB aHasli3y YyTAMBOCTI Ta CLieHapHOro aHanisy. MNpaxkTuyHa LiHHICTb AOCMIAXEHHS NONArae B TOMY,
LLLO BUKOPUCTaHHS PO3P06IEHNX METOANYHMX 3acaf iHBECTULINHOIO aHanisy, siki BpaxoBytTb cneumdiky Ais/bHOCTI
CYAHOMNaBHUX KOMNaHii, [03BONATb YHUKHYTU 30MUTKIB | NOKpaLmMTX pe3ynibTati peanisauil NpoeKTiB NONOBHEHHS

donory.

KntouoBi cnoBa: oiHaHCOBI pe3ynbTaty, iHBeCTULIHWIA aHani3, IHBECTULHMIA NPOEKT, rPOLLOBUIA NOTIK, CyAHO-
nsaBHa KOMNaHisi, PI0T, PU3NKK, aHasli3 YyT/IMBOCTI, CLEEHAPHWIA aHai3.

Formulation of the problem. Taking into
account the capital intensity of investment pro-
jects of fleet replenishment and the high level
of risk associated with the volatility of the freight
market, the problem of a thorough comprehen-
sive analysis of investment projects is important
to ensure the financial and economic security
of shipping companies. Therefore, an important
task is to develop methodical approach to deter-
mining and maximizing the real projected return
on investment from the point of view of a ship-
ping company and financial institutes crediting
the shipping industry.

Analysis of recent research and publi-
cations. In the book by Damodaran [1] the
methodological and methodical approaches for
investment valuation and formation of invest-
ment portfolio were considered. In the article of
Bartram et al. [2, p. 804] is considered impor-
tance of financial risk and operating and asset
characteristics as the most important determi-
nants of this risk. In the book by Donets eco-
nomical risks and methods of their measure-
ment are investigated [3, p. 45]. In the work of
Zavoronkov et al. [4] general approaches to
management of investments and innovations
were considered. In the book by Marchenko et
al. the indicators of the analysis of the finan-
cial status of the enterprise and the approach
to the analysis of profitability were examined
[5, p. 80]. Stopford examined the formation of
cash flows in shipping and financial aspects
of vessels operation [6, p. 152]. The paper of
Kelly et al. is an application of decision model
for asset management of a vehicle fleet [7, p.
682]. In the work by Bazaluk et al. the quanti-
tative approach for determining the investment
portfolio of a shipping company taking into
account the equity value is proposed [8, p. 5].
In the monograph by Zhykharieva et al. meth-
ods of financing investment in shipping industry
and approached to investment planning were
researched [9, p. 247]. In the article by Cull-
inane [10] a shipowner's financial commitments
as investments is considered. The authors
investigated development of a hedging strategy
in shipping can be treated as a portfolio optimi-
zation problem.

Selection of previously unsolved parts
of the problem. According to the analysis of
sources, scientists consider different methods
of investment profitability assessment, financ-
ing and approaches to minimization of finan-
cial risks. But there is no complex methodical
approach to investment analysis of cash flows
taking into account specific features of shipping
projects.

Formulation the goals of the paper. The
paper develops a complex methodical approach
to investment analysis of cash flows taking into
consideration specifics of fleet replenishment
project.

Presentation of the main research mate-
rial. The following scheme of a complex invest-
ment analysis of forecast cash flows related
to the fleet replenishment project is proposed
(Table 1).

At the first stage, the value and structure
of investments are determined. Taking into
account the commercial philosophy of the ship-
ping company, type and size of the vessel and
main operational characteristics are selected.
Next, the shipowner should choose a shipyard,
estimate the building value of the vessel and
determine the building period from the signing
of the shipbuilding contract to delivery of a ves-
sel. Considering the building value of a vessel
and the specified loan to value ratio (LTV), the
amounts of debt and equity financing for the
investment project are determined. Payments
before ship delivery are usually made at the
shipowner's own expense and include the fol-
lowing payments: signing of the shipbuilding
contract; steel cutting; keel laying; launching.
The rest of value is paid using a bank loan after
ship's delivery.

At the second stage, a forecast of financial
indicators is carried out using the 3 statement
financial model. To determine the operational
revenue, the vessel chartering scheme (voyage
charter, time or bareboat charter) is selected.
Next, a forecast of the freight market condition is
carried out. Depending on the type of chartering,
voyage freight rates for transporting a unit of
cargo or daily time (bareboat) charter rates are
estimated.
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Table 1
Scheme of comprehensive investment analysis of cash flows related
to the fleet replenishment project

STAGE 1. DETERMINATION OF AMOUNT AND STRUCTURE OF INVESTMENT

1.1

Choice of type and size of a vessel, the main technical and operational characteristics

1.2

Choice of a shipyard

1.3

Estimation of the projected building value of a vessel and amount of investment

14

Determination of estimated term of building

15

Determination loan to value ratio (LTV)

1.6

Forecast of the structure of pre-delivery financing

1.7

Choosing a loan scheme and drawing up a loan repayment schedule

STAGE 2. FORECAST OF FINANCE INDICATORS

2.1

Choice of chartering scheme

2.2

Forecast of freight market condition for period of investment project

2.3

Forecast of operational period, frequency and time of dock repair

2.4

Forecast of operational revenue for period of investment project

2.5

Forecast of operational expenses (OPEX) based on an assumption regarding the change in
shipowner's daily OPEX

2.6

Forecast of financial results

2.7

Forecast of profitability and efficiency

2.8

Horizontal analysis of forecasted financial results

2.9

Factor analysis of profitability

2.10

Forecast of balance sheet indicators

2.11

Forecast of cash flows under consensus scenario

2.12

Analysis of annual cash flows taking into account forecast level of freight rates

STAGE 3. ASSESSMENT OF RETURN ON INVESTMENT

3.1

Forecast of residual value of vessel at the end of investment project

3.2

Forecast of free cash flow to equity (FCFE)

3.3

Forecast of the cost of capital

3.4

Calculation of NPV, IRR, ROI and other indicators using project future cash flows

3.5

Calculation of payback period by different methods

3.6

Assessment of profitability and liquidity of investment project, economic effect and payback
period

STAGE 4. ANALYSIS OF DEBT COVER IN EACH PERIOD

4.1

Calculation of debt service cover ratio, analysis of debt service cost cover from EBITDA
in each period of credit amortization

4.2

Assessment of time charter equivalent (TCE) daily breakeven and average breakeven
during period of credit amortization. Comparison of average breakeven with TCE at the
beginning of firth year of operation (or with historical TCE in recent years)

4.3

Calculation of LTV in each period of investment project. Analysis of LTV

STAGE 5. RISK ASSESSMENT

5.1

Qualitative risk assessment of the investment project, determination of the main parameters
affecting profitability indicators

5.2

Quantitative assessment of risk

5.2.1

Sensitivity analysis

5.2.2

Scenario analysis

5.2.3

Calculation of investment project risk indicators

5.3

Conclusions regarding the level of risk of the investment project

Source: developed by the authors
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Further, based on the forecast of the
operational period, the frequency and time of
dock repairs and the forecast of freight rates,
revenue from vessel operation (freight) is
projected. One of the ways of forecasting freight
is calculation based on daily TCE.

OPEX are projected based on the assumption
of changes in direct daily OPEX of shipowner,
forecast operational period, indirect operating
cost and amount of tax depreciation. As the
cost of dock repairs increases the book value of
a vessel, dock repair costs are also amortized
over the period (e.g. 4 years if dock repairs are
carried out every 4 years). Next, the book value
of a vessel at the end of each year is calculated
taking into account dock repairs.

In the next step, gross profit, operating profit
(EBIT), EBITDA and net income are calculated
considering the cost of debt financing and
income tax in annual terms. Such indicators of
profitability and efficiency as EBITDA margin,
gross profit margin, net profit margin, tax ratio,
operating costs / revenue ratio and property,
plant and equipment (PP&E) turnover ratio are
calculated. The analysis of factors that affect
the net profit margin involves consideration
of such drivers as tax impact, capital structure
impact and EBIT margin. At the next step, a
horizontal analysis of forecasted financial results
is made, the trend of changes in financial results
is determined, for example, gradual growth,
smooth decline, exponential growth, sharp
decline, significant volatility, etc.

The forecast of the balance sheet indicators
from the first year of investment project is
initially carried out without cash, which will be
calculated later. The forecast of inventory can
be carried out on the basis of forecast inventory
days and cost of sales, i.e. direct operating cost
without depreciation. The forecast of accounts
receivable by year can be made on the basis
of accounts receivable days and operational
revenue. The forecast of accounts payable is
based on the forecast accounts payable days and
direct operating costs without depreciation [11].

Next, the annual cash flows related to
operating, investment and financial activities for
the period of investment project are calculated.
Cash flow from operating activities is calculated
using the indirect method based on net income,
non-cash expenses and changes in working
capital. Changes in working capital are calculated
based on forecast balance sheet data as
follows [11]:

+ (increase) / decrease in inventory;

+ (increase) / decrease in receivables;

+ increase / (decrease) in payables.

Changes in inventory, receivables and
payables are calculated as the difference
between the corresponding balance sheet figures
in the current year and the previous year. Next,
the forecast balance sheet is supplemented with
cash at the end of the corresponding year, and
a check is made (total assets — liabilities and
equity = 0). In the next step, annual net cash
flow is analysed taking into account the forecast
level of freight rates for the period of investment
project.

At the third stage, the investment return is
assessed taking into consideration the time value
of money: NPV, IRR, ROI and other indicators
are calculated based on the project's future cash
flows. The future cash flow ofthe lastyearincludes
the estimated residual market value of vessel.
The projected market resale value of vessel at
the end of the project period should be predicted
taking into account physical depreciation over
the entire period of operation. For example, the
project implementation period is 8 years. At the
end of the 7th year of the vessel's operation,
physical depreciation (without considering the
forecast change in TCE) is 7/20 = 35% of the
vessel's value, i.e. the residual value of a vessel
at the end of the 8th year of the project period (or
the 7th year of operation) is 65% of the building
value. It is advisable also to take into account the
forecast change in TCE.

If cash flows are discounted after paying
interest and principal, then we are talking about
free cash flow to equity, and the cost of equity can
be used as a capitalization rate. Next, the internal
rate of return (IRR), the investment payback
period (PBP) and the discounted payback period
(DPP) are determined, and analysed the level of
profitability and liquidity of the investment project
and the economic effect.

At the fourth stage, the ability to cover
expenses in each period is analysed. The debt
service cover ratio (DSCR) is calculated as the
ratio of operating cash flow to the amount of debt
repayment expenses [12, p. 93]. The possibility
of covering loan repayment costs with EBITDA
in each year during the loan repayment period
is analysed. If the shipowner does not intend
to attract additional cash to finance the project,
then an acceptable option for shipowner, should
satisfy the condition that the net cash flow in
each period is not negative.

Breakeven comparison in each period
involves comparing the amount of cash OPEX
and loan payments (including interest) with
the level of the expected average annual time
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charter freight in the corresponding periods.
Next, the TCE daily breakeven is determined on
the basis of total costs and the operating period,
and the average breakeven during the loan
repayment period is calculated [12, p. 93]. The
level of average breakeven is compared with the
TCE at the beginning of the first year of operation
(or with the historical TCE for recent years).

Loan to value (LTV) comparison provides an
estimate of the possibility of covering the loan
debt by selling the vessel. The LTV is calculated
as the ratio between the debt at the end of
each year and the residual value of vessel at
the end of the year in percentage [12, p. 93].
This indicator shows the ratio between current
debt and the value of the asset (vessel).

The security cover or current ratio is calculated
as the ratio between the estimated residual
value of vessel at the end of the corresponding
year to the balance of the debt as a percentage
[12, p. 94]. This ratio shows the level of short-
term liquidity, whether the company will be
able to cover its obligations in the short term.
The analysis of the ratio in each year gives an
estimate of the possibility of covering the loan
by selling the vessel in a pessimistic scenario of
changes in freight rates. This is important for both

the bank and the borrower. At the same time it is
necessary to take into account the relationship
between the level of freight rates and the market
value of second-hand vessels.

Methodical approach to investment analysis
illustrated on the example of a shipping company
which plans an investment project of building
the Panamax bulk carrier using equity and debt
financing. Table 2 shows the calculations of
security ratios in Excel.

At the fifth stage, a qualitative and quantitative
risk assessment of the investment project is
performed. Such indicators as freight rates, direct
operating costs, capitalization rate, operating
revenue, EBITDA, interest rate, residual value
of the vessel at the end of the project period,
etc. can be considered as parameters that affect
the profitability of the project. To determine
the key parameter or several key parameters
of the investment project, sensitivity analysis
of the project should be carried out according
to the factors that affect the profitability of the
investment project (Table 3). Next, the rating of
the project parameters, which are checked for
risk, is determined. Those parameters that lead
to the largest NPV deviations are selected as key
parameters. Sensitivity analysis and identifying

Table 2
Security ratios for the investment project

Years 2024 2025 2026 2027
TCE, USD/day 13200 13200 13200 13200
EkcnnyatauiiHunii nepiog, 360 360 360 340
Revenue, USD 4752000 | 4752000 | 4752000 | 4488000
Cash OPEX, USD 2065000 | 2083250 | 2106783 | 2295299
EBITDA, USD 2687000 | 2668750 | 2645217 | 2367701
Interest, USD 323750 253750 183750 113750
Repayment, USD 1000000 | 1000000 | 1000000 | 1000000
Debt Service Cover Ratio 2,03 2,13 2,23 2,13
Debt service, USD 1323750 | 1253750 | 1183750 1113750
Cash OPEX, USD 2065000 | 2083250 | 2106783 | 2295299
Total expenses, USD 3388750 | 3337000 | 3290533 | 3409049
Daily Breakeven, USD/day 9413 9269 9140 10027
Average Breakeven, USD/day 9435
Eggi'gﬁi?]'g"gﬁﬁ ec’{,‘e’gﬁsﬁg e 10000000 | 9500000 | 9000000 | 8500000
aaé'@g%‘?’odggbt at the beginning of | 5400000 | 4000000 | 3000000 | 2000000
LTV (Loan / Vessel value), % 50 42 33 24
Security Cover, % 200 238 300 425

Source: calculated by the authors
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the most «bottlenecks» allows to adjust the
project and to choose the safest strategy that
will avoid significant losses due to changes in
the external environment.

In the next step, the scenario analysis can be
usedto calculate the indicators of the quantitative
assessment of the risk level. The factor that has
the greatest impact on the economic effect is
selected as the key parameter of the project.
As a rule, the level of freight rates (or TCE) is
chosen as such key parameter. At the same
time, it is taken into account that the level of the
interest rate and the terminal resale value of the
vessel depend on the freight market condition.
Scenarios of changes in project parameters (for
example, TCE, daily OPEX and interest rate) by
years and the probability of each scenario are
determined on the basis of expert assessments.
At least three scenarios are considered —
consensus case, bull case and bear case. For
all scenarios, the NPV is determined based on
the financial model in Excel using the scenario
selector. The probability of each scenario is
determined on the basis of expert assessments
method. Next, the indicators that characterize
the level of risk of the investment project

are calculated: the probability of receiving a
negative NPV, the expected NPV, the sample
standard deviation, variation and the total
risk for NPV as a deviation of the expected
NPV from the NPV under consensus scenario
(Table 4).

The probability of positive NPV cannot be an
adequate measure of risk, since the shipping
company plans to obtain not just a positive NPV,
but NPV that provides an acceptable level of
profitability. From the point of view of financial
management, the level of risk of an investment
project may be defined as the deviation of the
project's cash flows from their expected value.
The expected NPV can be taken as a mathe-
matical expectation or an effective value from
the point of view of the shipping company, cal-
culated on the basis of the consensus scenario
(for example, at a certain level of the profitabil-
ity index). If the NPV is negative for all scenar-
ios, the project is definitely rejected. If the NPV
is negative only for pessimistic scenarios, the
decision to reject or accept the project should be
made by the company's management based on
the analysis of the indicators that characterize
the level of risk, taking into account the financial

Table 3
Sensitivity analysis of the project

Change of TCE, % 0% 10% 20% -10% -20% -25%
NPV, USD 3683350 | 4160162 | 5272724 | 3365476 | 3047601 | 2888664
IRR, % 23,1% 25,4% 31,5% 21,7% 20,4% 19,7%
DPP, years 7,08 6,97 6,69 7,16 7,24 7,28
Change of daily OPEX, % 0% 10% 20% -10% -20% -25%
NPV, USD 3683350 | 2673216 | 316235 | 4356774 | 5030197 | 5366908
IRR, % 23,1% 19,6% 11,3% 25,5% 27,9% 29,1%
DPP, years 7,08 7,32 7,91 6,94 6,79 6,72
Change of interest, % 0% 10% 20% -10% -20% -25%
NPV, USD 3683350 | 3413997 | 2816250 | 3867516 | 4055458 | 4150873
IRR, % 23,1% 22,8% 22,0% 23,4% 23,6% 23, 7%
DPP, years 7,08 7,12 7,22 7,06 7,03 7,02
Change of NPV, % 0% 10% 20% -10% -20% -25%
TCE 0,0% 12,9% 43,2% -8,6% -17,3% -21,6%
Daily OPEX 0,0% -30,2% | -202,5% | 16,8% 28,7% 33,5%
Interest 0,0% -7,3% -23,5% 5,0% 10,1% 12,7%
Rating of risk parameters +10% A | -10% A ABC Elasticity of NPV Rating
TCE 12,9% -8,6% 12,9% 1,29% 1
Interest -7,3% 5,0% 7,3% 0,73% 2
Daily OPEX -30,2% 16,8% 30,2% 3,02% 3

Source: calculated by the authors
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Table 4
Scenario analysis of the investment project
Years 2024 2025 2026 2027

Consensus TCE 13 200 13 200 13 200
Daily OPEX 5 000 5 050 5101
Interest rate 7%

Bull case TCE 13 500 13 600 13 700
Daily OPEX 4 600 4 646 4 692
Interest rate 6%

Bear case TCE 12 300 12 200 12 100
Daily OPEX 6 000 6 060 6121
Interest rate 8%

Live case TCE 13 200 13 200 13 200
Daily OPEX 5000 5050 5101
Interest rate 7%

Bull case Consensus Bear case

Scenario probability 0,15 0,6 0,25

NPV, USD 5128670 3683350 808702

Risk indicators

Risk of negative NPV, % 0

Average NPV, USD 3181486

Sample standard deviation S,.,,, USD 2199261

Variation, CV,., 0,69

Total risk by NPV, USD (501 864)

Source: calculated by the authors

condition, the ability and desire to cover negative
cash flows in certain periods with equity.

The coefficient of variation is a relative indica-
tor that characterizes the ratio of profitability and
risk. The coefficient of variation makes it possi-
ble to compare the results of different projects
that are not comparable in absolute terms, for
example, with different scale of investments and
different terms of project implementation. Among
several alternative projects, the project with the
lowest coefficient of variation has the best ratio
of risk and profitability.

Conclusions. Proposed methodical approach
to complex investment analyses includes five
successive stages. Completing the tasks of the
first stage allows to determine the value and
structure of investments, taking into considera-
tion the type and size of a ship, the choice of a
shipyard, the estimation of the value and term of
building, the ratio of debt and equity, the struc-
ture of financing before the delivery of a ship and
the loan repayment scheme. The second stage
involves the construction of a financial model for

forecasting financial results based on a certain
scheme of chartering, forecast of the freight mar-
ket situation, duration of operational period, fre-
guency and time of dock repairs, forecast of bal-
ance sheet indicators and cash flows. This stage
also provides estimation of profitability and effi-
ciency, a horizontal analysis of forecasted finan-
cial results and analysis of the impact of factors
on profitability. The analysis of annual cash flows
is carried out taking into account the forecast
level of freight rates.

At the third stage, the profitability and liquid-
ity of the project is evaluated, considering the
projected residual value of the vessel at the end
of the project's implementation period, the fore-
cast of free cash flow on equity and the cost of
capital. At the fourth stage such factors as debt
coverage ratios, the average breakeven level
of the TCE, the annual ratio of the debt to the
residual value of a vessel, the possibility of cov-
ering the loan repayment with EBITDA in each
year of the loan period were analysed. The fifth
stage is devoted to quantitative and qualitative
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assessment of risks using methods of sensitivity
and scenario analysis. Scenarios can take into
account changes in freight rates, interest rates,
operating costs and other project parameters.
The main criterion for the effectiveness of an
investment project is acceptable ratio between
profitability and risk.

Methodical approach to the comprehensive
investment analysis, which take into account the
specific features of shipbuilding projects, oper-
ational, investment and financial activities of
shipping companies, allow to improve the ratio
of profitability and risk for investment projects for
the purchase of marine vessels.
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