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Urban passenger water transport:
operating within public-private partnership
(international research and case study)

Abstract

Introduction. There are no examples of public-private partnership (PPP) projects realization in the field of
transport infrastructure development in Ukraine, as compared to the successful experience of advanced
economies. Further research is needed to solve the problems of forming an effective PPP implementation
mechanism, justifying the relationship between public and private partners in the process of partnership
projects realization, taking into account the specific areas of PPP application, including the system of urban
passenger water transport.

The purpose of the research is to create a mechanism for cooperation of urban passenger water transport
(UPWT) operators with local authorities on the basis of public-private partnership in order to improve the
system of urban public passenger transport.

Results. The developed mechanism of functioning of public passenger water transport enterprises on the basis
of PPP should include the following tools: competitive selection of a private partner who will engage in business
activities in the field of local passenger water transport services by such forms of public-private partnership
agreements as concession agreements for the development of coastal infrastructure and contracts for the
provision of passenger transport services; a methodical approach to assessing the potential demand for services
of UPWT operators by interviewing potential consumers of transportation services; a methodical approach to
mutually agreed terms of PPP agreements on the basis of evaluating the effectiveness of partnership from the
standpoint of private and public parties of the agreements; algorithm of fare system formation for the services
of UPWT enterprises; immediate concession agreements and contracts for transportation services.

The developed mechanism has been piloted in the field of urban passenger water transportation in Kyiv
capital city which is rich with river infrastructure in two directions of transportation: shuttle transportation (as
an example is the route «Domania Bay - Pivnichnyi («<Northern») Bridge - Rusanivska Embankment - Dnipro
metro station - Postal Square», the length is 19.50 km) and chartered transportation. It was proposed to enter
into a concession agreement of the shore base constituent with the local authorities, which consists in the
purchase of a pontoon and the arrangement of the coastal zone (including waiting places for passengers)
in order to equip the waterfront. The calculations showed that the use of the proposed mechanism would
provide private operators with a margin of 16-21%, local budgets will receive additional revenues in the form of
concession fees, and in general it would also achieve social effect due to the development of urban passenger
water transport and transparency of relations between private operators of UPWT and local authorities.
Conclusion. Development projects for urban passenger water transport should be implemented on the basis of
mutually beneficial cooperation between private operators and local authorities through concession agreements
on the maintenance and expansion of coastal infrastructure and contracts on the passenger transport services.
Keywords: Concession Agreement; Service Contract; City Passenger Water Transport; Public-Private
Partnership (PPP); River Infrastructure; City Logistics; Demand Forecasting Mechanism
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BynHuk B. A.

KaHOMAAaT eKOHOMIYHUX HayK, OoLeHT, npodecop kadenpwn 6i3HEC-NOMCTMKN Ta TPAHCNOPTHNX TEXHOMOTIN,
Jep>xaBHWIA YHIBEPCUTET iHPPaCTPYKTypu Ta TexHonorin, Kuis, YkpaiHa

JlepHiueHko K. B.

KaHOMOAT eKOHOMIYHMX HayK, OOUEHT kadenpu 6i3HEC-OMCTUKM Ta TPAHCMOPTHUX TEXHOJOTIN,

Jep>xaBHuiA YHIBEPCUTET iHPPaCTPYKTypu Ta TexHonorii, Kuis, YkpaiHa

MignpuemcTBa MiCbKOro naca>xupcbkKoro BOAHOro TPaHCMopTYy:

hyHKLiOHYBaHHS Ha 3acapax AepXXaBHO-NpUBaTHOro NapTHepcTBa

(mi>kHapopHe AocnippKeHHs Ta Keuc)

AHoTauis

MeTa pgocnig>xeHHs nonsrae y hopMyBaHHI MeXaHi3aMy cnisnpali onepaTopiB MiCbKOro nacampcbkoro
BogHoro TpaHcnopty (MINBT) 3 opraHamu MicLieBOT BNaan Ha 3acafax Aep>KaBHO-NpUBaTHOMO NapTHepcTBa
(Arr) s3agns ygoCKOHaNIeHHA CUCTEMU FPOMAafCbKOro MnacaXMpCbKOro TpaHcnopTy. Po3pobneHun
MeXaHi3M (pyHKLiIOHYBaHHSA NigNpMeEMCTB MICbKOIro Nnaca)xMpCcbKoro BOAHOO TpaHCcnopTy Ha 3acagax Al
nepenbavae BUKOPUCTAHHSA TaKOro iHCTPYMEHTapilo: KOHKYPCHUI BigGip MprvBaTHOro napTtHepa, SKui
34iMicHIoOBaTUME NifNPUEMHNLBKY BisNbHICTb Yy cdepi HagaHHa nocnyr MIMBT wnsaxom yknagaHHs Takux
(hopM Lep>KaBHO-MPMBATHOIO NMapTHEPCTBA, AK KOHLECINHI yroanm oo po3BUTKY O6’eKTiB 6eperoBoi
iHbPaCTPYKTYpU Ta KOHTPaKTWN Ha HagaHHS MOCyr 3 MEPEBE3EHHS NMacaXupis; METOAUYHUIA NigXia [o
OLiHKM MOTEeHLiNHOro nonuTy Ha nocnyru oneparopis MIBT, meTogMyHWIA NigXia 0O B3aEMOY3rog KeHHs
ymoB yrog AlNM Ha ocHOBI OUiHKM eEeKTMBHOCTI napTHepcTBa 3 No3uLil NpMBaTHOrO Ta Aep>KaBHOMo
yyacHUKiB yrof,; anroputm hopMyBaHHSA cuctemu Tapudis Ha nocnyru nignpmemcts MINBT; 6esnocepegHe
yKNlafaHHS yrof KOHLECI i KOHTPaKTIB Ha NOCNyrn 3 NnepeBe3eHb.

Anpobauisa po3pobneHoro MexaHismy 3piicHeHa B cdepi MICbKMX MacaXXMpPCbKNX MepeBe3eHb BOLHUM
TpaHcnopTom y Kuesi 3a ABoMa Hanpsimamu: MapLUPYTHI NepeBe3eHHs 1 MePEBE3EHHSA HAa 3aMOBJIEHHS.
PospaxyHku nokasanu, WO BUKOPUCTaAHHA 3arnporoHOBaHOro MexaHi3aMy 3abesnedntb MpuBaTHUM
ornepatopam npubyTKOBICTb AisNIbHOCTI B po3Mipi 16-21%, micueBi 610fkeTn oTpUMyBaTUMYTb AOLOATKOBI
HaOXOOXKEHHS Yy BUMSAI KOHLUECIMHMX nnaTexis, a B LUiNoOMy Le [O03BOAUTb AOCArTU MO3UTMBHOIO
coujanbHOro eekTy B pesynstaTi PO3BUTKY MICbKOrO NacaXXMpCbKOro BOAHOMO TPAHCMOPTY i MPO30POCTi
B32EMOBIOHOCUH MiXX npuBaTHUMUK onepaTtopamu MIMBT Ta opraHamn micueBoi Bnagu.

Knio4voBi cnoBa: KoHLUecCiliHa yrofa; KOHTPakT Ha OOCMyroByBaHHS; MICbKUA MaCaXUPCbKUA BOLAHWIA
TPaHCMOPT; Aep>XaBHO-MpuBaTHe MapTHEPCTBO; PivKOoBa iHPPaCTPYKTYpa; MiCbkKa NOrCTUKA; MeXaHi3Mm
NPOrHO3yBaHHSA NOMNUTY.

BypHuk B. A.

KaHOMaaT 3KOHOMUYECKMX HayK, AOLIEHT, npodeccop kadeapbl BU3HEC-OMMCTUKN U TPAHCTIOPTHBIX TEXHOMOT A,
locypapcTBeHHbIN YHUBEPCUTET MHMPACTPYKTYPbl 1 TexXHonorni, Kues, YkpanHa

JlepHuueHko E. B.

KaHOM4aT 9KOHOMUYECKMX HayK, AOLEHT Kadenpbl OU3HEC-NTOMMCTUKN 1 TPAHCMOPTHBLIX TEXHOMOMN,
[ocypapcTBEHHbIN YHUBEPCUTET MHMPACTPYKTYPbI U TeXHoorni, Kues, YkpanHa

MpeanpuaTNA ropoAcKoro NaccaXXMpCcKoro BOQHOro TpaHcnopra:

(hbyHKLMOHMPOBaHNE HA OCHOBE rOCYyAapPCTBEHHO-YaCTHOIO NapTHepCTBa

(mexxgyHapogHoe nccnegoBaHue n Kenc)

AHHOTauusa

Llenb nccnegoBaHns 3akno4vaeTcs B (GOPMUPOBaHN MeXaH3Ma COTpyaHUYECTBa OnepaTopoB ropoacKoro
naccaxmpckoro sogHoro TpaHcnopta (ITIBT) ¢ opraHamy MecTHOM BNacTW Ha OCHOBE rocynapCTBEHHO-
yacTHoro naptHepctBa (MYl) Ans ycoBEepLUEHCTBOBaHWS CUCTEMbl OOLLECTBEHHOMO MACCaXXMPCKOro
TpaHcnopTa. Pa3paboTaHHbiil MexaHu3M (PyHKUMOHUPOBaHUSA MPEeRnpUSATUn rOPOACKOro MacCaXMpCKoro
BOAHOrO TpaHcnopTbl Ha ocHoBe [YI1 npegnonaraeT ucnonb3oBaHWE CreQyloWero MHCTPYMEHTapus:
KOHKYPCHbII OTOOP 4YacTHOro napTHepa, OCYLLECTBASOWEro AesTeNbHOCTb Mo okasaHuo ycnyr [TBT
Ha ocHoBe Takumx copm [4HI, KaKk KOHLECCHMOHHble CcorfnalleHusi Nno passuTnio ob6bekToB 6GeperoBoi
VHMPACTPYKTYPbl U KOHTPAKTbl Ha YCNyru no rnepeBO3Ke NMacCaXkKMpOoB; METOAMYECKUIA MOOXOL, K OLeHKe
noTeHUmanbHOro cnpoca Ha ycnyrn onepatopos [TIBT, meTognyecknii MOAXOL, K COMacoBaHWIO YCNOBUWN
cpenok 4l Ha ocHoBe oueHKN 3hHEKTUBHOCTM MAapTHEPCTBA C MO3NLMIA YaCcTHOMO M rocyaapCTBEHHOIO
NapTHepOB; anropntT™M hopMNPOBaHNS cUcTeMbl Tapndos Ha ycnyri npegnpusatun [MBT; HenocpegcTBeHHO
3aK/toYeHne JOroBopoB KOHLECCUI N KOHTPAKTOB Ha YCAyrn No NepeBosKe.

Anpob6auns pa3paboTaHHOro MexaHu3ma ocyllecTBneHa B cdepe ropOACKUX NACCaXXUPCKUX NepeBO30K
BOAHbIM TpaHcnopToM B Kuese no gByM HanpasneHWsiM: MapLUpyTHbIE NePeBO3KU U NEePEBO3KU HA 3aKas.
PacueTbl nokasanu, 4To MCMonb3oBaHue MpPegnoXeHHOro MexaHusma obecneyuT 4YacTHbIM orneparopam
NPEUOLINBHOCTL AeATeNnbHOCTM B pasmepe 16-21%, ropoackue O6t0OKeTbl Mosydar AOMONHUTENbHbIE
NOCTYMNeHMs B BUAE KOHLECCUOHHBIX MNaTexxen, a B LeNoM 3TO NO3BOMUT JOCTNYb TakXXe NOSOXMNTENbHOro
coumansHoro adpchekta BCReAcTBUE pPasBUTUS FOPOACKOro MacCaXXMpCKOro BOAHOrMO TpaHcrnopTta u
NPO3paYHOCTN OTHOLLEHWIA MeXy YacTHbIMK onepatopamu IMIBT n opraHamn MecTHOW BNacTu.
Knio4yeBble cnoBa: KOHLECCMOHHOE CorMnalleHne; KOHTPakKT Ha 06Cny>XKuBaHne; ropoacKo nacca>kMpckKun
BOAHbII TPAaHCMOPT; FOCYAapCTBEHHO-YAaCTHOE MNAapTHEPCTBO; peyvHas WHQPacTPyKTypa; ropoackas
JIOrNCTUKA; MEXaHN3M NMPOrHO3MPOBaHUSA CNpoca.
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1. Problem statement

The global experience in the development of infrastructure shows that the implementation of
public-private partnership (PPP) is the most effective tool for attracting investment resources to re-
novate and modernize material and technical basis of transport infrastructure facilities, improve the
quality and competitiveness of transport services, innovative transformations of public administra-
tion in the field of transport infrastructure.

Today the practical implementation of PPP has not been sufficiently developed in Ukraine,
although the legal means for the development of government and business partnership have been
designed; the institutional environment for the implementation of PPP projects is being formed;
government and local authorities are working on the economic and organizational aspects of the
partnership and etc. At the same time there are no examples of large-scale partnerships in the
field of transport infrastructure development now, as opposed to the successful experience of ad-
vanced economies. Further research is needed to solve the problems of forming an effective PPP
implementation mechanism, justification of economic, organizational, legal and social relations
between the government and business in the implementation of partnership projects, taking into
account the specific areas of PPP application.

2. Brief Literature Review

Modern domestic scientific thought pays considerable attention to the issues of PPP implemen-
tation, in particular in the projects of development and functioning of transport infrastructure faci-
lities. Domestic academic economists whose works are devoted to such problems, consider the
prospects and benefits for PPP and analyze the foreign experience of its application (I. Brailovskyi,
Z. Varnalii, A. Halchynskyi, V. Heiets, T. Yefimenko, I. Zapatrina, K. Pavliuk, P. Shelepnytskyi), de-
velop mechanisms of PPP in development projects for urban agglomerations (N. Bondar, Y. Hra-
doboieva, M. Melnykova), study the problematic issues of the transport industry, including river
transport (S. Boniar, V. Zhykharieva, V. Koba, O. Kotlubai, L. Nikolaieva, P. Pidlisnyi).

The issue of urban development through the involvement of water transport in urban transport
infrastructure is also reflected in numerous works of foreign scientists. Thus, L. Marquez, V. Cantil-
lo, J. Arellana (2014) study the qualitative influencing factors (safety and comfort of water transpor-
tation) which have an effect on the choice of passengers to go by water transport, develop tools for
promotion of inland waterway passenger transportation and improving the security of such trans-
portations by the Government of Colombia and private operators [12]. M. Tanko, M. Burke (2017)
made international comparisons of urban linear ferry systems and studied the causes and process
of their implementation. The authors established a set of predefined criteria and chose seven sys-
tems for the analysis: Brisbane, New York, London, Gothenburg, Copenhagen, Hamburg and Bang-
kok. The research shows that these systems are a source of innovation in each city and they have
been implemented for a number of reasons, the main ones being movement of people, econo-
mic development, tourism and city branding. Particular attention is paid to the role of both private
and government entities in the emergence and development of these transport innovations - urban
linear ferry systems worldwide [16]. And in [15] A. Soltani, M. Tanko, M. Burke, R. Farid (2015) ana-
lyzed the operations of smart cards sales for travelling by urban linear ferry systems, which are the
forms of public transport in cities around the world. The result of this work is that the ferry systems
are in demand, especially where integration with terrestrial urban transport is possible and where
there is a cross-ferry connection. In addition to these works, T. Smythe and J. McCann (2019) [14],
M. Moret, L. Antonio and H. Pereira (2012) [13], A. Zlatoudis (2017) [1], M. Tanko, H. Cheemarkurthy,
S. Hall and K. Garme (2019) [17], M. Burger, B. De Schutter and J. Hellendoorn (2012) [4], Z. Xiao
and J. S. Lee Lam (2017) [22] and others paid attention to urban passenger water transportation.

The methodology of PPP application has been proposed by many foreign scientists who, in
particular, study the distribution of risks among the participants of the partnership, the problems
of PPP project management, suggest mechanisms for involving the PPP, namely: S. Leland and
D. Read (2012) [11], P. Wiater (2015) [20], Ch. H. Bovis (2015) [2], H. Xu and K. Morgan (2012) [23],
K. van Gestel, J. Voets and K. Verhoest (2012) [18], |. Kunst (2011) [10], R. Hrelja, T. Rye and C. Mul-
len (2018) [8], M. Cabrera, A. Suarez-Aleman and L. Trujillo (2015) [5], Ch. Willoughby (2013) [21].

However, the issue of the interaction of private partners providing urban transport services in
the passenger water transport field, such as transport development, the mechanism of cooperation
between private partners and local authorities in the implementation process of development pro-
jects for urban passenger water transport (UPWT) have not been studied. The feasibility study tools

Budnyk, V., & Lernichenko, K. / Economic Annals-XXI (2019), 178(7-8), 84-95

86



ECONOMIC ANNALS-XXI
ECONOMICS AND MANAGEMENT OF ENTERPRISES

of PPP projects in the field of passenger water transport at the city level and the defining partner-
ship agreement parameters are not developed. The relevance of these issues has led to the neces-
sity of developing a mechanism for functioning of UPWT enterprises on the basis of PPP, the appli-
cation which is of scientific and practical importance for private business, city government, trans-
port infrastructure of the city, society as a whole.

3. The purpose of the study is to develop a mechanism for cooperation of urban passenger wa-
ter transport operators on the basis of public-private partnership with local authorities in order to
improve the system of urban public passenger transport.

4. Results

Foreign experience in the implementation of PPP projects shows that transport infrastruc-
ture is the leader in partnership projects value implemented in EU countries. Thus, according to
The European PPP Expertise Centre (EPEC) [7], 7 PPP with a total value of EUR 7 billion were
implemented in the EU transport field in 2018, and 10 projects with a total value of EUR 7.6 bil-
lion in 2017.

Among the most ambitious European projects of partnership in the field of transport infrastruc-
ture implemented over the past five years are the following:

e implementation of the Intercity Rolling Stock Replacement Program in the United Kingdom

(East Coast Main Line, Great Western Highway, EUR 2.6 billion);

¢ highways construction in Turkey (North Marmara, EUR 2 billion), Belgium (Bruges - Zeebrugge,
EUR 1.1 billion) and Slovakia (highway D4 / R7, EUR 998 million);

e subway line construction in Italy (Milan, EUR 820 million);

e construction of an airport in Turkey (Istanbul, EUR 6 billion);

e construction of a tunnel in the Netherlands (Blankenburg, EUR 1 billion) etc.

In Ukraine, due to the legislative issues related to the implementation of infrastructure projects
on the basis of PPP, namely the lack of a well-understood methodology and effective mechanism
for interaction between private business and government, PPP agreements are rarely concluded,
and the process of negotiating them lasts too long and as a rule it stops if the implementation of
such projects results in little financial benefits for the public partner, despite the considerable so-
cial impact.

At the same time, the tools of partnership of private water transport operators and city autho-
rities are not used in the field of urban transport infrastructure in Ukraine. In cities with waterways
and, consequently, with significant potential for improving public transport services, passenger
transport services are provided by public utilities (e. g. «water bus» and «water taxi» projects of
Kyiv city government, 2009-2010 [6], 2015 [19], 2017 [9]), or by private operators without regula-
ting organizational and financial issues regarding the control of service quality by local authori-
ties, economic and legal issues regarding the use of shore facilities, making payments to local
budgets, etc. That is why there is a need to develop an appropriate mechanism that will ensure
the implementation of UPWT projects due to the coherence of parties in PPP agreements and the
structuring of the UPWT system.

Such a mechanism should reflect the interaction of the UPWT system elements, the separate ac-
tion of which is directed at the general vector movement of the UPWT system participants to obtain
the effective result of the activities of the UPWT utilities on the basis of PPP by means of methods,
tools and factors that affect the entire UPWT system or its individual elements. Institutional, legal,
organizational conditions and appropriate methodological support must be built into the mecha-
nism for the effective implementation of the UPWT program on the PPP basis.

The use of PPPs during the implementation of UPWT will help to attract extrabudgetary invest-
ment resources, reduce budget expenditure for the maintenance and operation of the fleet and
coastal service base (traditionally funded by the State budget), increase budget revenues, create
opportunities for private business operations in the transportation field at the city level; enable risk
sharing among the participants during the implementation of the UPWT project.

The mentioned information allows developing the mechanism of UPWT enterprises functioning
on the basis of PPP. The structure of the mechanism (Figure 1) takes into account the implementa-
tion of UPWT services on shuttle transportation (ST) and chartered transportation (CT) by conclu-
ding concession agreements, as well as the maintenance of the shore service base and the provi-
sion of UPWT services through concession agreements.
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The entities of the mechanism which are the UPWT operators, local authorities and users of the
services aimed to ensure its implementation.

Interaction between UPWT enterprises and local authorities during the conclusion of PPP
agreements (concession or service contract) includes demand estimation on a representative
sample from consumer market analysis, negotiating PPP agreements based on the evaluation of
partnership effectiveness from the standpoint of agreements participants that includes fare sys-
tem development for UPWT services. Enterprises and local authorities make decisions on the
formation of such a system and conclude appropriate agreements guided by the principles of
the UPWT system on the PPP basis. Experience has shown that organizing the operation of the
UPWT is unpromising without involving private business, only through public utility enterprises,
and will have negative financial performance, which leads to unprofitability and closing up of in-
frastructure projects.

UPWT enterprises form urban water transport infrastructure by creating or reconstructing an exis-
ting one in accordance with the terms of the PPP agreement. They begin to provide their services
and local authorities control their quality, safety and accessibility to users. Other UPWT entities

Figure 1:
Structure of functioning of urban passenger water transport enterprises
on the basis of public-private partnership
Source: Compiled by the authors
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such as regulatory entities and users regulate the activities and consumption of UPWT services
respectively. The relations between the UPWT entities should be based on simple and clear princi-
ples: honesty, integrity, legitimacy, control, professionalism, responsibility, efficiency, interaction, ef-
fectiveness, consistency. Such interaction will contribute to the effective activity of UPWT enterpri-
ses and development of the infrastructure of this transport type. In the case of its negative functio-
ning, the interaction of the entities is reviewed and the points of weakness are identified that should
to be corrected.

The object of the mechanism is the services offered by UPWT (transportation and shore-based
services).

The formation of the UPWT infrastructure is established by administrative, economic, methodo-
logical, organizational and social methods.

Legal and administrative methods involve the development of a legislative framework to sup-
port the UPWT activities. Local authorities regulate the UPWT functioning by laws and regulations
in general and exert administrative and legal influence over the entities of this transport type. De-
velopment requirements of the UPWT development are taken into account by local authorities also
when developing city strategies.

Economic methods are coercive and incentive. Local authorities establish fares for STs (which
are of social importance) coordinating them with operators of UPWT and provide grants from the lo-
cal budget. Fares for CT and services provided within the shore service base vary depending on the
amount of privileges (tax exemptions, deferrals, accelerated depreciation, etc.) received by UPWT
enterprises when concluding PPP agreements. In addition to pricing, economic methods include
providing guarantees from local authorities in the implementation of concluded PPP agreements, in
lending; strategic planning; insurance and more.

Procedural methods are based on the application of methodical support for implementation and
development of UPWT by working out an approach to negotiating the terms of PPP agreements on
the basis of evaluating the partnership effectiveness from the standpoint of UPWT enterprises and
local authorities.

Organizational methods provide for the organizational and functional support of the UPWT infra-
structure by developing appropriate schemes for the UPWT entities relations and applying PPP in
the field of passenger water transportation at the local level.

Social methods provide consideration of the users’ requirements of the UPWT enterprises ser-
vices on the transportation value, ensuring the possibility of using the services of the UPWT of dif-
ferent social classes, development of transport products for tourism, distribution of passenger traf-
fic at the local level, achieving social effect, improving the image of the city by optimizing the trans-
port infrastructure.

Influencing factors for UPWT infrastructure based on PPP are:

1. Legislative and regulatory measures. They include laws and other legal acts which regulate the
functioning of the UPWT and the application of PPP in Ukraine.

2. Institutional support. It reflects the influence of institutions (standards, regulators, restrictions)
on the efficiency of the UPWT performance and is revealed in the organizational and functional
scheme of ensuring the UPWT activities.

3. External factors which determine the development and conditions of UPWT functioning.

4. Sectoral influencing factors for UPWT. The users are influenced by the price and quality factors
of the choice of services provided by the UPWT enterprises.

5. The needs of society in the UPWT’s services. They emerge from the existing transportation and
public demand for new means of transportation, namely the UPWT. Value and qualitative factors
influence users in their choice of services provided by UPWT enterprises.

The formation of the UPWT infrastructure involves the following tasks:

1) selecting of the private PPP partner for passenger water transport activities at the local level;

2) estimating of demand for the services of UPWT enterprises, study of the available supply;

3) negotiating terms of PPP agreements;

4) establishing fares for the services of UPWT enterprises;

5) deciding on cooperation between private businesses and local authorities.

The implementation of these tasks requires the presence of some methodical tools which in-
clude:

1. Holding of a competitive tender for the selection of a private partner to engage in business
activities in the field of UPWT services: concession tender, tender for the conclusion of a service
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contract. The winners of the tenders are selected on a competitive basis the maximum net present
value (NPV) criterion for local authorities which ensures the efficiency of the UPWT project and best
value for investment in such project. However, as an exception, a winner may be selected without
ensuring the maximum NPV from the standpoint of local authorities in a case when the high social
impact from the implementation of the UPWT project is ensured.

Each case should be thoroughly and carefully considered during the competition and local
authorities should be guided first and foremost by the well-being of the city and its inhabitants.

2. Methodical approach to estimation of potential demand for services of UPWT operators.
The level of projected demand for UPWT services is determined by means of an appropriate
questionnaire. The advantage of the questionnaire method among others is the ability to esti-
mate demand in the absence of statistics. The questionnaire helps to obtain a wide range of in-
formation required for the formation of UPWT infrastructure and start-up of enterprises in this
field, namely:

e short description of the respondent (age, gender, income level per family member, amount of
transport expenses per month as a percentage of income in overland transport and UPWT, place
of residence and place of employment, availability of own vehicle);

e respondent’s satisfaction with urban overland transport (what types of overland urban transport
he/she uses, how much time he/she spends on the road, satisfaction with comfort, service and
comprehensiveness in the services, on which basis he/she chooses a mode of transport, how the
transportation value affects the choice of a transport mode, what characteristics should be im-
proved in the respondent’s opinion);

e respondent’s interest in the UPWT (interest in the appearance of the UPWT, activities that may
prompt the respondent to use the UPWT services, the list of required routes, tariffication of the
UPWT services, method of purchasing a ticket, Internet site availability, way of informing and per-
forming orders, selecting the most essential characteristics of UPWT, how often the respondent
plans to use the UPWT, the feasibility of UPWT implementing, wishes and comments).

An important prerequisite is the selection of a number of respondents that allows a qualitative
interview and reflects the general trends among potential passengers. For this purpose, a rep-
resentative sample of the general population is calculated and the consistency of respondents’
opinions is analyzed. A seasonal cycle is being developed to account seasonal fluctuations in the
demand for services provided by the UPWT enterprises. A detailed analysis of the users’ market
allows them to be segmented according to different characteristics and to plan the activities of
the UPWT enterprises strategically.

3. A methodical approach to the negotiating the terms of PPP agreements based on an evalua-
tion of the partnership effectiveness from the standpoint of the parties to the agreements. This ap-
proach involves the consistent revision of all the parameters of the PPP agreement with the simul-
taneous calculation of investment performance indicators for the parties of the agreement in order
to achieve profitable and effective performance [3]. In order to ensure the efficiency and effective-
ness of the functioning mechanism and development of the UPWT enterprises, it is necessary to
review the constituent parameters of PPP at all stages of the formation of the UPWT system, which
involves this approach.

4. The fare system algorithm for services of the UPWT enterprises. The fare system for the
services of the UPWT enterprises is developed using this method, taking into account the
stages of development of this transport infrastructure and the break even of their activity is
achieved.

5. Development of equilibrium price for ST. The equilibrium price is developed only for socially
significant routes and only under conditions where it is possible to receive subsidies from the city
budget.

6. Conclusion of PPP agreements.

The mechanism of functioning and development of the UPWT enterprises based on PPP is pre-
sented in Figure 2.

The economic effect from the emergence of a new transport mode and its efficient functioning
must be considered from the standpoint of three parties:

1. UPWT companies meet the demands for profitable activities.

2. Local authorities receive an increase in the city’s budget revenues while achieving the social im-
pact of the UPWT’s operation and improving the urban passenger transport system.

3. Users receive quality transportation services and alternative routes.
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The social effect is achieved for all UPWT entities in new jobs, expansion of transport infra-
structure, improvement of the quality of passenger services, redirection of passenger traffic to
the UPWT from overland transport, improving the image of the city, increasing the attractiveness
of tourism, etc.

Testing of the developed mechanism is carried out on the example of predicted urban passen-
ger water transport in the city of Kyiv in two directions of transportation: shuttle transportation and
chartered transportation. Given the need to equip the waterfront to provide ST and CT, it is also pro-
posed to make calculations for the concession agreement with local authorities as a service entity
for the coastal base that includes the purchase of a pontoon and equipping the shore zone (inclu-
ding the equipment of waiting places).

Shuttle transportation. According to the results of a survey of Kyiv and the suburbs inhabitants, it
was found that the route «Domania Bay - Pivnichnyi («<Northern») Bridge - Rusanivska Embankment -

Figure 2:
Diagram of the functioning mechanism and development of the UPWT enterprises based on PPP
Source: Compiled by the authors
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Dnipro metro station - Postal Square» with a length of 19.50 km (Figure 3) is of highest demand.
During the testing of the mechanism through the selection of the indicators of the concession
agreement the fare value was determined, by which ST operator has profitable performance out-
comes (NPV = EUR 102 104, IRR = 26%) according to the initial data given in Table 1 (from there
on, the currency exchange rate established by NBU was EUR 1 =29.117373 UAH - at the moment
of the calculations in July 2019). The base fare was: T__ = EUR 1.37 / passenger / voyage: part of

Figure 3:
ST route «<Domania Bay - Postal Square» (Kyiv city)
Source: Compiled by the authors

Table 1:
Approval of a methodological approach to the harmonization of PPP agreement terms
for the terms of concluding a contract for the shuttle transportation

Source: Compiled by the authors
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the fare is paid by the passenger (EUR 0.59 / passenger / voyage) and the other part is compensa-
ted from the local budget to the transport operator (EUR 0.78 / passenger / voyage).

We get a base fare equal to Tbas = EUR 1.07 / passenger / voyage, while maintaining pro-
fitability of the ST operator (NPV = EUR 13 066, IRR = 16%), changing the basic conditions by
reducing the value of the ship. Subsidies from the local budget are reduced under these condi-
tions to EUR 0.48 / passenger / voyage (the part of the fare paid by the passenger remains un-
changed).

Concession (pontoon). The expected revenues of the concessionaire consist of the revenues
from payment for the parking of two ST catamarans and four CT. Under the basic terms of con-
cession (Table 2) it is determined that a shore base entity will have profitable performance results
(NPV =EUR 21 215, IRR = 37%), paying concession fees of 10 % of revenue. By going through the
parameters of the concession agreement, it was determined that the amount of concession fees
could be reduced up to 5%, berthing fee of UPWT vessels is also reduced (Table 2), while maintai-
ning the performance profitability of this enterprise (NPV = EUR 3 114, IRR = 16 %).

Chartered transportation. It is difficult to calculate the base fare of CT because demand is formed
on the basis of factors such as mood, personal priorities, payment behaviour and saving of passen-
ger’s time. The influence of the subjective assessment of the passenger on the decision regarding
possibility of using this type of transportation complicates the mathematical justification of the fare.
Therefore, the transport operator establishes a base fare according to competitors’ prices and eco-
nomic performance (Table 3). There are no grants for this transportation by the city.

According to the basic terms of the service contract (Table 3) by going through the parame-
ters of the agreement, the amount of the fare value was determined at which the CT operator has
profitable performance results (NPV = EUR 63 411, IRR = 98%): T, = EUR 0.28 / vessel / km.
Such strong economic performance of the project makes it possible to assume that, provided
that by maintaining this fare value, the operator is able to buy a more upgraded vessel of higher
value to provide better quality services. By going through the parameters of the agreement we
get: the base fare remains Tbas = EUR 0.28 / vessel / km, and the amount of money that can
be spent on the purchase of the vessel, while maintaining the profitability of the WT operator is
(NPV = EUR 15 145, IRR = 21%), is equal to EUR 68 688. The results of the calculations prove
that the CT operator, while maintaining profitable results of operations, can purchase new mo-
dern vessels to ensure safe and high-quality chartered transportation of passengers by water
transport within the city.

The calculations confirm the economic effectiveness of projects implementation of the UPWT
under the terms of concession and service contract.

Table 2:
Approval of a methodical approach to the coordination of PPP agreement terms
for the concession agreement terms (pontoon)

Source: Compiled by the authors

Table 3:
Approval of a methodological approach to the harmonization of PPP agreement terms
for the terms of concluding a contract for the chartered transportation

Source: Compiled by the authors
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Thus, the approval of the proposed mechanism confirmed that the use of the described forma-
tion of an UPWT system allows to achieve a profitability of the performance of UPWT enterprises
in the amount of 16-21%, receive additional revenues to local budgets and achieve social effect.

5. Conclusions

We believe that development projects for urban passenger water transport should be imple-
mented on the basis of public-private partnership, i.e. mutually beneficial cooperation of private
operators, who will carry passengers by waterways within the city public transport system.

Implementation of the developed mechanism of urban passenger water transport enterprises’
operation on the basis of partnership with local authorities will allow to form an effective infrastruc-
ture of passenger water transport at the local level by using the following tools: competitive selec-
tion of a private partner who will engage in business activities in the field of local passenger water
transport services by such forms of public-private partnership agreements as concession agree-
ments and contracts for the provision of passenger transport services; a methodical approach to
estimating the potential demand for services of UPWT operators by interviewing potential consu-
mers of transportation services; a methodical approach to assessing the potential demand for ser-
vices of UPWT operators by interviewing potential consumers of transportation services; algorithm
of fares system formation for the services of UPWT enterprises and calculation of the equilibrium
fare shuttle transportation, for which it is supposed to receive subsidies from the city budget; im-
mediate concession agreements and contracts for transportation services.

The calculations showed that the application of the proposed mechanism will provide private
carriers with a profitability of 16-21%, local budgets will receive additional revenues in the form of
concession fees, and in general it will also allow to achieve a social effect due to the development
of urban passenger water transport and transparency between the private transport operators and
local authorities.

Further research should be conducted in the area of forming effective tools for activity of pas-
senger water transport operators that will reduce corruption risks in the process of concluding
concession agreements for the maintenance of coastal infrastructure objects and contracts for the
transportation services with local authorities.
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