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APPLYING A CONTINGENCY APPROACH
TO PROJECT MANAGEMENT WITHIN MESO-LEVEL
PUBLIC-PRIVATE PARTNERSHIPS

This paper investigates the application of a contingency approach to managing meso-level
public-private partnership projects. It is argued that situational management in implementing
public-private partnership projects should rely on the so-called risk-contributing factors. It is
emphasized that the contingency approach in the context of public-private partnerships is based on
developing a set of indicators and integral index calculation used to rank both the projects
themselves and their application in terms of territorial and sectoral aspects. It is proved that the
integral coefficient at the meso-level reflects the most favorable environment for doing business,
including basic frameworks for realization of public-private partnership projects. According to the
calculations carried out within this study, at the regional level by selected indicators, the Mykolayiv
region has demonstrated the most favorable conditions. Accordingly, the Donetsk region has the
highest level of transaction costs and the highest rate of project implementation risk, i. e. the
absolute risk value makes up 0.482. The high risk index for this region stems from military
activities, low infrastructure development, lack of sufficient production capacity and, consequently,
significant commercial and administrative costs for current operations. Thus, it is concluded that
the assessment and multilevel analysis based on integral indicators, absolute and relative risk
indicators are sufficient for the optimal selection of public-private partnership projects upon the
criterion "the lowest project implementation risk — the greatest effects in different areas of activity.

Keywords: project risk management;, public-private partnership projects;, multiple
correlation; integral coefficients; transaction costs.

Map’sna C. lllkoaa
Kuiecokuit nayionanvHuil yHieepcumem mexnon02iii ma ou3ainy, Yxkpaina
BUKOPUCTAHHS CUTYAIIHHOI'O IIJIXOY IPU YIIPABJIIHHI IPOEKTAMM
JAEPX KABHO-ITPUBATHOT'O HAPTHEPCTBA HA ME3OPIBHI

Y cmammi oocniosceno 3acmocysanHs cumyayiiHo2co nioxooy 6 YNPAGIiHHI NPOeKmamu
0epIHCasHO-NPUBAMHO20  NAPMHEPCMBA  HA  Me30pi6Hi.  Apeymenmosano, wo  cumyayiiHuu
MeHeOHCMenm npu peanizayii npoeKmis 0epiHcasHo-NPUBAMHO20 NAPMHEPCMEd MAE 8PAxX08y8amu
HASBHICMb MAK 36AHUX PUSUKOYMBOPIOIOUUX (hakmopie. AKYeHmo8aHo, wo cumyayiuHutl nioxio y
KOHmMeKcmi  IMIIeMeHmayii npoeKkmis  0epicasHO-NPUBAMHO20 NApmMHepcmea 0Oa3yemvcs Ha
Gopmysanni epynu noka3HUKI6 ma po3paxyHKy iHMeSpanrbHo20 NOKA3HUKA, AKUU GUKOPUCTIOBYEMbCS
OJisl PAHICUPYBAHHA SIK CAMUX NPOEKMI8, Max i iX 3acmocy8anHs 3 No2usdy mepumopianoHo20 ma
2anysego2o acnekmis. /losedeHo, wo inmezpanvrull KoeQiyieHm Ha Me30pieHi 8i000paicae HaubLIbUL
cnpusmauei 6azo08i yMosu 8edeHHs Oi3Hecy, 8 MoMy YUCTL YMOBU peanizayii Npoekmis 0epiCasHO-
NPUBAMHO20 NAPMHEPCMEa. 3a NPosedeHUMU PO3PAXYHKAMU 8 Yill CIAmmi 8U3HAYEHO, WO HaUbLIb
CNpUSMAUGUU Kiimam 3 nos3uyii 0OpaHux NOKA3HUKI6 HA PeciOHANbHOMY DI6HI COPMOBAHO 6
Muxkonaiscokii oonacmi. Bionogiono, 3 Hausuwum pisHem mMpancakyiiHux sumpam i 3 HAUSUWUM
pusukom peanizayii npoekmis € J{oneybka obnacme — 3HAUEHHS AOCONIOMHO20 PUSUKY CIIAHOBUMDb
0,482. Bucoxuil inOeKkc pu3uky OJisi Yb020 pelioHy 00YMOGIeHUL NPOBeOeHHAM 6BilicbKosux Oill,
HU3bKUM pI6HeM pO38UMKY IH()pacmpykmypu, i0CYmHicmo 00CMAMHIX 8UPOOHUYUX NOMYHCHOCMEL
I, AK HACHIOOK, 3HAYHUMU KOMEPYIUHUMU Ma AOMIHICMPAMUSHUMU BUMPAMAMU HA Be0eHHs
nomouroi OisntbHocmi. Biomak, pesztomosano, wo oyinka ma 6azamopisHesuli amaliz HA OCHOSI
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IHMe2PanbHUX NOKA3HUKIB, AOCOMOMHUX MA GIOHOCHUX NOKA3HUKIE PUSUKY € OOCMAMHIMU O
ONMUMANILHO20 8UOOPY NPOEKMI8 0ePHCABHO-NPUBAMHO20 NAPMHEPCMBA 3a KPUMEPIEM «HAUMEHUL
PUBUKU peanizayii npoekmy — Haudiibui ehexmu 8 PisHUX cghepax OisLIbHOCI».

Knrouoei cnosa: ynpagninus npoeKmHuUMU DUSUKAMU, HPOEKMU OepIHCABHO-NPUBAMHO20
napmuepcmea; MHONCUHHA KOpenayis; iHmespaivbHi Koepiyicnmu; mpaHcakyiiuti gUmpamu.

Mapssana C. lllkona
Kueeckuii nayuonanoHwlil yHusepcumem mexHo02uil u ou3aiina, Yxkpauna

NCHOJb30BAHUE CUTYAHMUOHHOI'O TOJAXOJA ITPU YIIPABJIEHUU
MNPOEKTAMMU 'OCYJAPCTBEHHO-YACTHOI'O TAPTHEPCTBA HA ME30OYPOBHE

B cmamve uccnedosano npumenenue CUMyayuoHHO20 NOOX00a 6 YNPAGIeHUU NPOeKmamu
20CY0apCmMBEeHHO-4acmHO20 NAPMHEPCMBa Ha Me30YPosHe. AP2yMeHmUposano, Ymo cumyayuoHHbll
MeHeOdCMenm npu  pearu3ayuu NpoeKmos 20Cy0apCmeeHHO-4aCMH020 NaAPMHEPCMEa OO0AHCEH
VUumvleams Haiuyue max HA3LIBAEMbIX PUCKOOOPA3VIOWux (axkmopos. AKkyeHmupoeano, ymo
CUMYAYUOHHDBILL NOOX00 8 KOHMeEKCme UMNIEMEeHmayuy npoekmos 20cy0apCmeeHHO-4aACMHO20
napmuepcmea 0asupyemcs Ha opmuposaHuu cpynnel noKazameneu U pacuéma UHmMeZpanrbHO20
nokazameins, KOMOPbIL UCHONb3YEMCA Ol PAHNCUPOBAHUA KAK CAMUX HPOEKMOos8, maK U ux
NPUMEHEHUs. C MOYKU 3PEHUs MEPPUMoOPUdIbHO20 U OMpacieeo2o aAcnekmos. Jloxkazano, u4mo
UHMeZPaNbHbILL KOIPPuUYUeHm Ha Me30ypoeHe ompadcaem Haubolee OnazonpusmHuvle OA306ble
Venosus 6edeHusi busHeca, 8 Mom ducie YCio8us pearu3ayu npoeKmos 20Cy0apCmeeHHO-4acmHO20
napmuepcmea. Ilo npoeedénHviM pacuemam 6 OAHHOU cmamve OnpeoeieHo, 4mo Hauboiee
OnazonpusAmMHbIL  KIUMam ¢ No3uyuu U3OpAHHLIX NOKa3amenel HAa PecUOHATIbHOM VPOBHe
cipopmuposan 6 Huxonaesckoii obnacmu. CoomeemcmeeHHo, ¢ 8blCOKUM YPOBHEM MPAHCAKYUOHHBIX
U30epIHCeK U C BbICOKUM PUCKOM peanusayuu npoexma aeisiemcs [{oneyxas obnacme — 3HaueHue
abconomnozo pucka cocmasnsem 0,482. Bvlcokuili unHOekc pucka 0asi 9mo2o pecuona 00yClosneH
npogedeHueM B0EHHbIX OelCmBUll, HUSKUM YPOSBHeM pazeumus UH@OPACmMpYKMypol, OMCYmMcmeuem
00CMAMOYHbIX ~ NPOUZBOOCMBEHHBIX — MOWHOCMel U, KAk  cleocmeue,  3HAYUMeNbHbIMU
KOMMEpPYeCKUMU U AOMUHUCMPAMUSHBIMU PACX00aMU HA 8edeHue mekyujel oesmenvHocmu. Takum
00pazom, pe3roMUpOB8aHo, YMoO OYEHKA U MHO2OYDOBHESbIll AHANU3 HA OCHOBE UHMESPANbHbIX
nokasameinet, a6CONOMHBIX U OMHOCUMETbHBIX NOKA3amenel pUcka asisaomecs 00Cmamo4HblMuy 015
ONMUMANLHO20 6bI00PA  NPOEKMO8  20CYOAPCMBEHHO-YACMHO20 NAPMHEPCMBA N0  KPUMepuio
«HauMeHbuiue PUCKU peanu3ayuu npoeKma — camvle 3Hadumenvhvle dQgexmul 8 pasiuuHvix cghepax
oesamenbHOCmU ».

Knrouesvie cnosa: ynpasnenue npoeKmHviMU PUCKAMU, NPOEKMbl 20CYOAPCMBEHHO-
YACHO20 NAPMHEPCMBA; MHONCECMBEHHAS KOppenAyus;, UHmecpaivhvie Kod(pduyuenmoi,
MPAHCAKYUOHHBLE U30EPIHCKU.

Problem statement. In managing a portfolio of projects, the government manages a
portfolio of public-private partnership (PPP) projects. An important component in determining
priority projects for implementation is the selection of the most rational places for their application.
To solve this problem, in our opinion, it is advisable to use an situational approach that combines
various procedures into a universal set of methods and methods for generating changes in control
systems depending on changes in parameters of the control object, as well as the appearance of
exogenous factors.

Analysis of recent research and publications. Many foreign and national scientists, like
N.G. Dumont [4], J. Delmon [3], L. Ganuschak-Efimenko [2] and many others, have devoted their
attention to issues related to the management of PPP projects. Some scientists in the field of project
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management, in particular, N.G. Dumont [4, p. 96], they propose to consider the management of
PPP projects using an situational approach, which became the basis for writing this article.

Highlight previously unsolved aspects of the problem. After analyzing the research of
scientists on this issue, we propose to consider projects using an situational approach, in order to
highlight the most pleasant and, accordingly, unfavorable regions of Ukraine for running public-
private projects.

The purpose of the article. The main goal of this work is is to investigate the application of
the situational approach in the management of public-private partnership projects

Presentation of the main research material. The situational approach implies the
observance of a number of general conceptual principles [4]. The basic principles of situational
control systems are:

1. The principle of feedback. With the help of feedback, measurement of the characteristics
of the object being monitored takes place, reactions are produced as control actions.

2. The principle of multi-level. It is assumed that the situational control system consists of a
number of subsystems.

3. The principle of the required diversity. According to this principle, the diversity of the
control system must be no less than the diversity of the control object.

Unlike situational, other (“non-situational”) control systems should include a small number
of objects to maintain the ability to control an object. Situational systems imply the absence of a
certain stationary control law for elements of a given class. The more varied the process of
functioning of the system, the more its parameters and structures must change.

4. The principle of openness. Compliance with this principle determines all internal
processes in an situational control system. The openness of the system implies that various
resources can move freely through it and through it; the system perceives exogenous factors and
responds through endogenous factors.

5. The principle of dual control. Control effects are dual in nature: on the one hand, they are
designed to control the object, and on the other — to serve as a basis for studying its properties and
patterns for subsequent control actions. In other words, the structure of control actions must change
in accordance with changes in the parameters of the system of the control object.

However, we point out that situational management in the procedures for selecting PPP
projects [4, p. 176-180] should take into account the presence of the so-called risk-forming
elements. In this context, the mandatory characteristics and, at the same time, the requirements for
the procedures for selecting PPP projects are:

- forecast and analytical nature;

- the prevalence of strategic functions;

- economic and mathematical modeling;

- variance;

- probability.

These characteristics, being peculiar risk-management parameters in the situational portfolio
management system of PPP projects, do not differ from the classical parameters that are taken into
account when developing the risk profile of any other investment project, to substantiate the
effectiveness of which are mainly used methods and tools of economic and mathematical simulation
methods, but not qualitative methods, since they cannot fully measure the risks of project
implementation with appropriate accuracy and reliably stew.

Further, an adequate risk assessment in the management of a portfolio of PPP projects
allows one to identify inefficient projects as carrying potentially large risks, including for
infrastructure participants. These are projects that do not fulfill the tasks assigned to them, and also
do not allow to obtain the expected both commercial and social effects when using them. From this
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point of view, the use of an situational system transforms classical economic-mathematical
modeling into agent-oriented [3, 4].

The principal feature of this approach is the perception of the modeled system as a set of
autonomous agents that make independent, independent decisions.

Based on the above principles of building situational management systems and the
provisions of agent-based modeling, the authors developed an situational approach to the procedure
for selecting public-private partnership projects, taking into account not only the differentiated
multi-level procedures, but also regional aspects of PPP projects.

This approach includes 7 main blocks of analysis:

- basic conditions for implementation;

- parameters of the project risk efficiency;

- project risk function;

- social effects of implementation;

- commercial effects of implementation;

- budgetary effects of implementation;

- economic effects of implementation.

At the first stage, each direction is assessed and analyzed separately, only after carrying out
a full analysis; within the framework of the second stage, these areas are estimated as a whole.

The direction of the assessment of infrastructure and multiplicative effects, reflecting the
impact of the project on other sectors of the economy, social activities both in this region and
adjacent to it, is isolated. The role of the infrastructure effect is to determine the level of change.

The state of the infrastructure in the immediate location of the project, as well as the degree
of its influence on other areas of activity and management. In accordance with the above, a
definition of the concept of “infrastructure effect” can be given.

An infrastructure effect is an effect that manifests itself in a change in the state of the
infrastructure in a region, which creates a greater economic or commercial effect when
implementing projects in combination, rather than creating projects that are not aimed at general
multiplicative results of activities.

The economic nature of the infrastructure effect is identical to the nature of the
multiplicative one; however, the first affects only certain areas of the implementation of public-
private partnership projects and represents private externalities for project implementation.

An situational approach to the procedure for selecting projects of a public-private
partnership is based on the formation of a panel of indicators and the calculation of the integral
indicator, which is used to rank both the projects themselves and their application in terms of
territorial and sectoral aspects.

To form a panel of indicators, it is advisable to use indicators that sufficiently reflect the
conditions for the implementation of projects. The general logic of calculating the integral indicator,
determining the coefficients for an integral indicator is represented by a system of formulas (1)—(2),
which reflects the multilevel calculation and the universality of the approach to the selection of
public-private partnership projects, as well as various factors that can have a significant impact on
the final calculation integral index.

To calculate the integral indicator, it is necessary to carry out a number of preliminary
calculations and actions:

1) determine the level of assessment;

2) to form a panel of indicators;

3) calculate the normalized coefficients;

4) make a final calculation of the integral indicator;

5) rank the results of the assessment level;
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6) rank the results of all levels (building a polygon of ranks). At the third and fourth stages it
is necessary:
1) calculate the normalized coefficients for each indicator in the indicator panel:

N, = ———, (1)

Mz —Iming

where Ni is the normalized coefficient of he i-th indicator;
maxi — maximum value i-th indicator;
mini — the minimum value of the i-th indicator.

2) calculate the integral indicator in general for the selected level:
M; =X Fi * Ni, (2)

where the Mj level of assessment is an integral indicator of the j-th level of assessment;
Fi is the actual value of the i-t4 indicator;
Ni is the normalized coefficient of the i-th indicator.

The described approach to the calculation allows you to build an independent assessment of
indicators from the point of view that the indicators are not established weights; each indicator is
estimated separately, while the integral indicator takes into account equally the change of each.

For approbation of the described approach, one level can be considered as an example of
calculations — regional conditions for the implementation of projects, including projects of public-
private partnership.

To form a dashboard, financial ratios were chosen that characterize the economic conditions
for the regions of the country. The choice of financial ratios and financial indicators occurred in
several stages. The hypothesis of choosing representative indicators was based on checking the
cross-influence of each (multiple correlation) with a dependency level of no more than 85%.

On the basis of this hypothesis, for each subject of Ukraine, 10 indicators were selected,
compiled on the basis of consolidating the data of reports of enterprises and organizations for all
types of economic activity for January — December 2018 [6]:

- return on sales, %;

- return on equity, %;

- ratio of borrowed and own capital, times;

- security with own working capital, %;

- capital productivity (turnover of fixed assets), times;

- share of equity in total capital (autonomy ratio);

- current liquidity (total coverage), times;

- fast liquidity (intermediate coverage), times;

- absolute (immediate, instantaneous) liquidity, times;

- asset turnover, times.

Testing these values under the hypothesis did not exclude any indicator from the selected
ones. The results of multiple correlation are presented in Table 1.

The results of multiple correlation indicate that a number of indicators are inversely related:
return on sales and capital productivity, return on equity and autonomy ratio, the ratio of equity and
land capital and asset turnover, capital productivity and fast liquidity, etc. This is due to differences
in the calculation of coefficients and data usage. However, according to the results of multiple
correlation, the inverse relationship does not exceed 20%.

The next stage of approbation is the calculation of normalized coefficients for each indicator
(indicator) — financial ratio (Table 2).
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Using the obtained normalized coefficients and the available actual data allows to calculate
the integral indicator.

Table 1
Multiple correlation of financial ratios by subjects of Ukraine for January — October 2018
K1 K2 K3 K4 K5 K6 K7 K8 K9 K10
K1 1,000
K2 0,928 | 1,000
K3 0,403 | 0,509 | 1,000
K4 0,144 | 0,153 | 0,241 | 1,000
K5 0,194 | 0,040 | 0,036 | 0,556 | 1,000
K6 0,398 | 0,150 | 0,746 | 0,512 | 0,171 | 1,000
K7 0,518 | 0,246 | 0,572 | 0,355 | 0,025 | 0,435 | 1,000
K8 0,147 | 0,274 | 0,654 | 0,229 | 0,464 | 0,451 | 0,829 | 1,000
K9 0,435 | 0,179 | 0,732 | 0,548 | 0,183 | 0,667 | 0,614 | 0,681 | 1,000
K10 | 0,231 | 0,040 | 0,127 | 0,453 | 0,807 | 0,455 | 0,257 | 0,201 | 0,057 | 1,000

where: K1 — profitability of sales, %; K2 — return on equity, %; K3 — the ratio of own and borrowed capital, times; K4 —
provision with own working capital, %; K5 — capital productivity (turnover of fixed assets), times; K6 — the share of
equity in total capital (autonomy ratio), times; K7 — current liquidity (total coverage), times; K8 — fast liquidity
(intermediate coverage), times; K9 — absolute (immediate, instantaneous) liquidity, times; K10 — asset turnover, times.

Table 2
Normalized ratios
K1 K2 K3 K4 K5 K6 K7 K8 K9 K10
0,149 0,475 0,338 0,003 0,183 1,138 0,453 0,427 1,005 0,763
The results of the calculation with ranking descending are given in Table 3.
Table 3

Integral indicator of an situational approach to the procedure for selecting PPP-projects
(regional level)

Region of Ukraine (TOP-10 by integral coefficient) Integral factor (Mregion)
Mykolaiv region 3,661
Kyiv region 3,642
Zakarpattia region 3,620
Odesa region 3,603
Poltava region 3,591

The integral coefficient at the regional level reflects the most favorable basic business
conditions, including conditions for the implementation of public-private partnership projects.
According to the calculations presented in the table, the most favorable from the point of view of
the selected indicators at the regional level is the Mykolaiv region with the value of the integral
coefficient 3,661.

As a comparison of the obtained result of the calculation of partial integral indicators, it is
possible to find its normal value. This value will allow to determine two groups of objects - with the
value of the indicator below and above the norm.

To calculate this coefficient, you can use a modified version of the calculation of a simple
private integral indicator, described above:

M

N .
cons ~ &j=l Mj,

3)
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where Mcons is a consolidated integral indicator for all levels;
Mj level — j-th integral indicator.

As a comparison of the obtained result of the calculation of partial integral indicators, it is
possible to find its normal value. This value will allow identify two groups of objects — with the
value of the indicator below and above the norm.

To calculate this coefficient, you can use a modified version of the calculation of a simple
private integral indicator, described above:

MPeT™ = T n, N, )

where M;**"™ is the normal value of the integral index of the j-th grade level;

n; is the normal value of the i-t4 indicator;
N; 1s the normalized coefficient of the i-th indictator.

The formula allows not only to group objects, but also serves as the basis for a probabilistic
analysis of the dynamics of an integral indicator, as well as an initial basis for calculating a
composite integral indicator for all levels of assessment.

An additional parameter for assessing the risks of implementing projects both in a given
industry (type of economic activity) and in a certain territory is the level of transaction costs in the
value of goods, products (works, services) or depending on the level of transaction costs in revenue
(net) from the sale or gross value added of goods (works, services).

For example, one of the variations of the absolute project risk index (in this case, the object
of analysis) was calculated on the basis of the transactional approach as a test of an situational
approach to the selection of public-private partnership projects. The absolute risk index was
calculated by assigning the operating costs of enterprises and organizations to the cost of goods
(works, services) according to the following general formula:

[(R); =35 5)

optimality of /(R) i — project — min (commercial goals),

where I(R) of the i project is the absolute risk index of the project;
Vi — change in output (in cost bridge or in-kind) for the project;
CTi — change transactional project costs.

The criterion for the optimality of this indicator is its striving for minimum values. Since
this indicator counts in the range of O to 1, then the smallest value will be close to 0. On the basis on
Table 4 shows the calculation of the absolute risk index for the regions of Ukraine in order to
determine the territory with the most inappropriate business conditions, including the
implementation of public-private partnership projects.

Table 4
Transactional approach by regions of Ukraine
Regions of Ukraine Transaction costs
Donetsk region 0,482
Lugansk region 0,415
Sumy region 0,287
Zaporizhzhya region 0,272
Harkiv region 0,212
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The base for calculating the index was the data on the total value cost of goods, products
(works, services) and the amount of commercial and administrative expenses of enterprises and
organizations for all types of economic activity registered in the country in January — October 2018.

According to the calculations presented in table. 4, the regions of Ukraine with the highest
level of transaction costs and, accordingly, with the highest risk of project implementation is
Donetsk region — the value of absolute risk index 0,482. High risk index for this region due to the
conduct of hostilities, low infrastructure development, the lack of sufficient production facilities
and, as a consequence, significant amounts of commercial and administrative costs to conduct
current activities.

Conclusions from the conducted research. The implementation of public-private
partnership projects from the point of view of the state indicates that the choice of places for the
application of projects is based on the opposite principle in comparison with commercial projects. A
high absolute risk index determines the territories in which the need to create new infrastructure
projects is greatest. The position of the business is diametrically opposite - the choice is based on

the lowest absolute risk index.

Evaluation and multi-level analysis based on integral indicators, absolute and relative risk
indices are sufficient for a reasonable selection of public-private partnership projects according to
the criterion “least project implementation risks — the greatest effects in various areas (social,
commercial, budgetary, economic)”, number of PPP projects, having a lot of regional features of

implementation and business conditions.

The work was carried out with the support of the Ministry of Education and Science of
Ukraine in the framework of the project 16.04.55 DB "Innovative platform of business education on
the basis of cluster business for demobilized soldiers and migrants from the ATO zone".
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