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Summary. One of the most important areas of development in Ukraine is the road sector. It belongs to
the strategic sectors of the national economy, and the public road network is a significant component of
Ukraine's infrastructure potential. The length and condition of road affects not only the safety and quality,
mobility and employment, accessibility of educational and other services, but also causes changes in the temp
and flow of capital in Ukraine, and is a necessary prerequisite for recovery competitiveness of the country's
economy as a whole.

Three international transport corridors pass through Ukraine, which are combined with four national
transport corridors. They all pass through the Kyiv region. An urgent problem for Kyiv today is the construc-
tion of a Large Ring Road (hereinafter referred to as the "LRR") around Kyiv city, which should relieve the
flow of transit transport through the capital of Ukraine, reduce harmful emissions from exhaust gases, and
preserve the city roads from being destroyed by excessive vehicles, that are now creating a global city problem.

Key words: road sector, concession, large ring road, public-private partnership, evaluation.

Introduction. Starting from 2007, the project documentation for the construction of the LRR is being
developed. The main objectives of the project are:

-strengthening the role of Ukraine as a transit country through the combination of three international
and four national transport corridors;

-unloading of Kyiv city from transit transport (average daily intensity of about 200 thousand cars / day),
up to 40%;

-creating fast and comfortable conditions, improving road safety, significantly reducing travel time;

-development of a powerful infrastructure of the Kyiv region in a 500-meter corridor;
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-maintenance of the road network, which is not designed for heavy weight loads and requires consid-
erable financial costs for its restoration;

-creation of jobs during and after the construction of the LRR, as well as in the roadside infrastructure
(up to 30,000 places);

-use of products of domestic production of metallurgical, mining, oil, machine-building industries, etc.;

-reducing congestion in Kyiv;

-increase of average operational speeds of traffic of vehicles, in comparison with the existing conditions
of traffic through Kyiv;

-4x reduction in traffic accidents due to poor road conditions;

-reduction of operating costs of road transport and unproductive costs of working hours of passengers
and goods, reducing the cost of transportation;

-reduction of the negative impact on the environment, in particular, the amount of harmful emissions
into the atmosphere by 40-50%.

It should be noted that today, irrespective of the existing legislation on the allocation of land for con-
struction, there are a number of problems, ranging from unauthorized construction in the 500-meter corridor,
the allocation of land plots and the approval of project documentation for them and the development of design
estimates.

Considering the development period of project documentation since 2007, in the current legislation of
Ukraine there have been some changes in the part of state and departmental building norms and standards, and
suspended the design.

The purpose of the study is to investigate the problematic issues related to the implementation of the
construction of the Large Ring Road around Kyiv and the ways to solve them.

Main part. The design and construction of a Large Ring Road around Kyiv is based on the basis of the
preliminary draft documentation for the construction of the LRR, developed in July 2007, which defines the
general direction of the passage of the LRR, and was approved by the district state administrations in eight
districts of Kyiv, Brovary, Boryspil, Vasylkiv, Vyshgorod, Kyiv-Svyatoshin, Makarov, Obukhov, the follow-
ing physical volumes of work:

-route length 214 km, including in the new direction 149 km, on the existing roads - 65 km;

-category of road - 1A (analogue of the Kyiv - Kharkiv-Dovzhansky road on the segment from Khar-
kovskaya Square, Kyiv to Boryspil Airport);

-intersections with highways at different levels, without traffic light regulation on the main route,
providing speed calculation to 130 km / h;

-overpasses - 50;

-transport interchanges in two levels - 35;

-the number of lanes - 4-6;

-large bridge crossings - 3, incl. through the Dnipro River the northern junction - 8220 m, the southern
junction - 4900 m, through the Desna River - 8910 m;

-automated system for pavement condition, traffic control;

-external lighting;

-objects of road operational services - 9 units;

-objects of road service (parking, hotel, cafe, gas station, service station, car wash) - 42 units;

-estimated land area of about 2000 ha.

The total cost of the project works is 165 million UAH. Works for 130 million UAH have been com-
pleted. The need for funds to complete the project works is 35 million UAH.

Sources of funding provided by the project:
- State Budget of Ukraine (separate budget program);
- International Investor Loans (World Bank, EBRD, EIB, etc.);
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- Under concession (public-private partnership).

The investment return paths foreseen by the project:

- Fee for operational readiness (from the state budget);

- Revenues from the use of consumers of road service facilities;
- Revenues from payment for the travel of vehicles;

Potential participants in the project implementation are:

- State Road Agency of Ukraine;

- Kyiv Regional State Administration.

The problematic issue of the LRR construction is that the facts of unauthorized construction within the
general direction of its passage have been revealed. In 2014, on the instructions of the Kyiv Regional State
Administration, a survey was carried out to inspect and fix such sites of unauthorized construction. In order to
carry out appropriate checks on such construction and take the necessary measures and restore the status of
land plots, the Roads Service in the Kyiv region timely within its competence provided and agreed to provide
complete and objective information in accordance with the developed materials for the design of the LRR,
taking into account the documentation that also applies to land acquisition.

At present, the Department of Architectural and Construction Inspection in the Kyiv region and other
obliged authorities need to accelerate the work on demolition and restoration of the status of land.

The General Directorate of the State Geocadastre in the Kyiv region provided information on the num-
ber of land plots in a 500-meter corridor on the first priority plot of construction of the projected LRR, namely
partially or completely 1105 land plots, of which:

- Borodyansky district - 226 units;

- Makarov district - 418 units;

- Kyiv-Svyatoshinsky district - 228 units;

- Vasylkiv district - 163 units.

In 2009, the LRR is included in the list of objects that can be granted a concession under state guaran-
tees. The mechanism for raising additional funds under state guarantees to finance the design and construction
of the LRR should be defined to work on the involvement of international financial organizations in the fi-
nancing of the preparation and implementation of LRR construction project.

Today, one of the main problems in the allocation of land for construction is that the current legislation
does not provide for the possibility of automatic transfer of the right to use the land / lease when transferring
ownership of real estate. The new owner actually has to go through the whole procedure of allotment of land
to use and the conclusion of a lease, which in optimistic development can last about six months. However, the
new owner cannot effectively use their property. There is no public access to state and communal property
land databases, so investors cannot afford to be inspected from buildings (fig.1). Also, one of the problems is
the improvement of the legislation on the use of agricultural land for road construction, the coordination of
objects location. Overcoming all of the above issues affects the process of allotment of land for road construc-
tion and requires action as representatives of the road industry and legislation.

The concession for LRR construction involves the involvement of external investors. This form of pro-
ject in the world was called "public-private partnership" [1]. PPP is a system of relations between public and
private partners, in which the resources of both partners are combined with an appropriate allocation of risks,
responsibilities and rewards (compensation) between them, for mutually beneficial long-term cooperation in
the creation of new and / or modernization of existing the entities that need investment and in the use of such
facilities [2].
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Problems of securing the rights to land for LRR
construction

- the duration of the
removal procedure

- a complicated procedure
for the transfer of
ownership

- no automatic transfer of
the right to use the land

- not clear definition of the status
of land parcels of the road

- the issue of alienation of land
from private property

- the issue of the division of land
into communal and state property,

- imperfect access to land
information

- complicated procedure
for identification of land
plots

Figure 1 — Problems of securing the rights to land for LRR construction
Pucynok 1 — IIpoGiemu 3abe3nedeHHs paB Ha 3eMeJbHI AUISTHKH 1111 Oy AiBHUITBO BKA ]

Recently, public-private partnerships are gaining ground in Ukraine, as attracting investment, develop-
ing national, regional and local infrastructure, expanding and providing better services to citizens are undeni-
able public priorities [3-4].

Successful implementation of public-private partnership projects aimed at the development of infra-
structure industries needs to be addressed in the various stages of the preparation and implementation process
[2].

The main methods of valuation of PPP projects according to foreign experience in this research were
Cost Benefit Analysis (CBA), methods of cost-effectiveness analysis of PPP projects (Cost Effective Analy-
sis), multicriteria analysis (Multi-Criterion Analysis), methods of analysis of benefits and risks (Risk Benefit
Analysis) [5].

The choice of a particular method depends on the amount of market information available regarding
the expected income from owning (using) the property, the stability of its receipt, the purpose of the valuation
and so on [6].

To analyze the effect of the implementation of the concession agreement was carried out by the method
of benefit and risk analysis (Risk Benefit Analysis), which is used for project evaluation as a method of eval-
uating the effectiveness of investment projects implemented in the public sector, especially at the stage of
"feasibility study", to support decision makers in choosing between design alternatives compared to financial
and socio-economic indicators [7].

Risk Benefit Analysis compared the risks of situations and the cost of benefits during peer review.

Evaluating the risk group for the first phase of LRR construction from the M-06 Kyiv - Chop road to
M-05 Kiev - Odessa a table with probability of occurrence of risk was prepared by the method of expert as-
sessments (table 1).
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Table 1 — Risk grouping by cause
Tabnuig 1 — I'pynyBaHHS PU3HKIB 32 PUYUHAMHY iX BUHUKHCHHS

Cluster risk / reasons . . . . Probability of occur-
for risk Risk groups Types of risk / single risk rence, Pi
changes in budget legislation 0,04
Changes in legislation changes in public policy 0,04
changes in taxation 0,03
Political budget restructuring 0,015
Budget changes .
budget constraints 0,015
Changes in standards and | building standards and regulations 0.06
norms (state, industry) ’
changes in the general conditions of 0.13
the project ’
anges in the form of the contract 0,08
Contractual changes -
unforeseen technical problems or en-
vironmental impact (environmental 0,09
Contractual risk)
ontractua bankruptcy 0,07
Related to a partner refusal of the partner t9 perfor@ the
work / ensure the required quality of 0,05
work
Changes in project imple- | changes in user needs 0,01
mentation requirements demographic / social changes 0,07
significant rainfall 0,04
Natural -
natural disasters 0,03
limiting the scope of modern tech- 0.01
Operational Productivity / quality nologies ’
lack of resources 0,08
poor planning 0,08
Management shortcomings in the form of a con- 0.06
tract ’
Total 1

The estimated length of new road will be 35.2 km, the estimated cost of the project is 400 million UAH.
The project is planned for 2020.

Fare for 1 km will be charged 2.9 UAH, and for travel of the whole section - 102.08 UAH.

Risk Benefit Analysis includes determining the benefits of construction (B):

B=D x1x 365, (D
where D — revenue from the passage of one car on the whole road (102.08 UAH);
I — the intensity of cars per day (average daily intensity =~ 40,000 cars / day).

Determination of the cost of impact (C):

Ci=P;x B, (2)
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10

11

where P — probability of occurrence.
Determining the cost of risk (R;):

Ri=Pix G, 3)
Determining the risk weight (7;):
R
r =ﬁX100, @
Determining the risk of impact () on construction
W, =1, X P, )

The results of cost-risk calculations are presented in table 2.

Table 2 — The results of cost-risk calculations
Tabmuis 2 — Pe3ynbraTi po3paxyHKiB 3a METOIOM BUTPATH-PU3UKH

Types of risk / single | Probability of

Determination of the | Determining the cost | Determining

Determining the

<k ®) cost of impact (Ci), of risk (Ri), the risk risk of impact
ris occurrence (P; .
USD USD weight (ri) (wi)
2 3 4 5 6 7
changes in budget legis-
. 0,04 59 614 720,00 2 384 588,8 2,26 0,0902
lation
changes in public policy | 0,04 59 614 720,00 23845888 2,26 0,0902
changes in taxation 0,03 44 711 040,00 1341331,2 1,27 0,0380
budget restructuring 0,015 22 355 520,00 335332,8 0,32 0,0047
budget constraints 0,015 22 355 520,00 3353328 0,32 0,0047
building standards and
regulations (state, indus- | 0,06 89 422 080,00 5365324,8 5,07 0,3044
try)
changes in the general
L. . 0,13 193 747 840,00 25187 219,2 23,82 3,0965
conditions of the project
anges in the form of the
0,08 119 229 440,00 9538 355,2 9,02 0,7216
contract
unforeseen technical
problems or environ-
. . 0,09 134 133 120,00 12 071 980,8 11,42 1,0274
mental impact (environ-
mental risk)
bankruptcy 0,07 59 614 720,00 7302 803,2 6,90 0,4834
refusal of the partner to
perform the work / en-
0,05 74 518 400,00 3725 920,0 3,52 0,1761

sure the required quality
of work

230
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Continued table 2

1 2 3 4 5 6 7

12 | changes in user needs 0,01 14 903 680,00 149 036,8 0,14 0,0014
d hic / social

13 | COMOBHAPRIC SOCIAt 1 o7 104 325 760,00 7302 803,2 6.90 0,4834
changes

14 | significant rainfall 0,04 59 614 720,00 2 384 588,8 2,26 0,0902

15 | natural disasters 0,03 44 711 040,00 1341331,2 1,27 0,0380
limiting the scope of

16 . 0,01 14 903 680,00 149 036,8 0,14 0,0014
modern technologies

17 | lack of resources 0,08 119 229 440,00 95383552 9,02 0,7216

18 | poor planning 0,08 119 229 440,00 9 538 355,2 9,02 0,7216

hortcomings in th

1o | Shorteomings i the 0,06 89 422 080,00 5365324,8 5,07 0,304
form of a contract
> 1 1445 656 960,00 105 741 609,6 100,00 8,3999

Conclusions: According to the Risk Benefit Analysis method for construction of a Large Ring Road
around Kyiv, the effect of the implementation of the concession agreement amounted to 353.01%, which in
monetary terms 510 331 363 449,6 USD. The payback period of the project is four years. We propose to set a
certain risk of influence on road construction in the fare, which will accordingly amount to 110.65 UAH.
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AnoTtanis. OJHUM 3 HAUTOJIOBHIIIMX HAMPAMIB PO3BUTKY B YKpaiHi € JOPOXKHE TOCIoapcTBO. BoHo
HaJCKHUTh IO CTPATETIYHUX TaTy3eld HAIllOHAIBHOI €KOHOMIKH, a Mepeka aBTOMOOUTEHUX JIOPIT 3araJIbHOTO
KOPUCTYBaHHS € BarOMOIO CKJIa/I0BOIO iHQPAaCTPyKTYpHOTO IOTeHIiany YKpainu. [IpoTsHkHICTh Ta CTaH aBTo-
JOpIr BIUIMBA€E HE TUTBKU Ha OE3MEKy Ta AKiCTh IEPEBE3CHHS BAaHTAXIB Ta MacaXUpiB, MOOLIBHICTh Ta PIBEHBb
3aHATOCTI HACENEHHS, JOCTYIMHICTh OCBITHIX Ta IHIIUX TOCTYT, a # 0OYMOBIIIOE 3MiHY TEMIIIB Ta MTOTOKIB
PYXy Kamitany B YKpaiHi Ta 3a ii Me:kaMH, a TaKoX € He0O0XiHOIO MePeayMOBOIO BiTHOBJICHHS! KOHKYPEHTOC-
MIPOMOYKHOCTI €KOHOMIKH KPaiHH B IIJIOMY.

Yepes Ykpainy mpoxoIsiTh TpU MIKHAPOTHHUX TPAHCHOPTHI KOPHIAOPH, SIKi MOETHYIOTHCA 3 HOTHPMAa
HalllOHAILHUMU TPAaHCIIOPTHUMHU Kopuaopamu. Bei Bonn mpoxoasats yepe3 KuiBcbky o0macTb. AKTyaabHOIO
rpobemoro 1yt Kresa Ha cbOT0/THI € Oy IIBHUIITBO BETUKO1 KIJTBIIEBOT aBTOMOOLTBHOI JOPOTH HABKOJIO MiCTa
Kuesa, sxa Mae po3BaHTaXXUTH MOTIK TPAH3UTHOTO TPAHCTIIOPTY Yepe3 CTONUIIO YKpaiHu, 3SMEHIINTH IIKiJTUB1
BHUKHUIM BiJI BUXJIOITHUX Ta3iB, 30€perTH MOKPUTTS IOPIT Y MICTI Bi pyHHYBaHHS depe3 HaAMIpHY KUIBKICTh
TPAHCIIOPTHHUX 3ac00iB, 10 3apa3 CTBOPIOIOTH TII00amsHy Ipodiemy micTy. Ilepeorninuty 3Hauennss BKAJI ve
MOJKJIUBO, BOHA Ma€ CTpaTeriuHe 3HAYCHHS YIS BCi€l KpaiHu, a OCh ii BiJICYTHICTh HABIAKU — 3aB/Ia€ BEIMKOI
ITKOM Ta IPUHOCHUTH 0araToMiasHOHHI 30UTKH MicTy KueBy Ta ii MemTkaHIisiM.

Ki1io40Bi c10Ba: 10poKHS rary3b, KOHIECIs, BEJMKA KilbLieBa aBTOMOOUIbHA AOPOTa, AeP:KaBHO-TIPH-
BaTHE MMapTHEPCTBO, OITIHKA.
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