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Abstract  
The subject of research is methods, models and mechanisms of risk-oriented management of 

concession projects in seaports. The aim of the article is to develop a risk-oriented 
mechanism based on information technology for managing a concession project implemented 
in a seaport by forming a conceptual model of goal-setting taking into account the interests of 

stakeholders. The objectives of the study are analysis of the conceptual apparatus of public-
private partnership and identification of the concession project; development of a conceptual 

model for concession project implementation in the port based on information technology; 
establishing the functions and goals of the stakeholders of the concession project 
implemented in the seaport; distribution of opportunities and threats for stakeholders by 

stages of concession project implementation; development of a conceptual information 
system model for setting and achieving goals by stakeholders of the concession project in the 
seaport, taking into account the risk management system. Research results: it is established 

that the application of project management methods and mechanisms based on information 
technology will increase the efficiency of port activities; the conceptual model of concession 

project implementation in the seaport is proposed, which shows the main stages of project 
implementation; prerequisites for successful project implementation are set and criteria for 
project stakeholders are selected; opportunities and threats of concession project 

implementation in the port are evaluated; the conceptual information system model of goal 
setting based on risk-oriented approach is developed, which allows setting and achieving 
goals of each stakeholder involved in concession project implementation; it is proposed in 

further developments to use a stakeholder goal setting management information system, 
which will greatly simplify the procedure for project participants to achieve the set targets 

based on the use of the risk management system. 
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1. Introduction 

Plenty of countries around the world have long appreciated the benefits of public-private 

partnership projects as an effective mechanism for progressive economic development of the state, 

and created a flexible economic and legal basis for mutually beneficial cooperation. 

International practice shows that the main areas of public-private partnership are the transport 

sector with its infrastructure (namely – ports, airports, road and rail infrastructure), 

telecommunications technology, innovation technology, construction, energy, housing and communal 
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services (e.g., heat and water supply, street lighting, water purification), health care and other areas of 

social activity (for example, in relation to the reconstruction of cultural heritage sites, etc.) [1]. 

According to the National Transport Strategy of Ukraine for the period up to 2030, the 

unsatisfactory level of transport and logistics technologies and multimodal transportation reduces the 

competitiveness of the transport environment [2]. In order to make the most of Ukraine's geographical 

position as a transit country, urgent measures should be taken to ensure the organization of freight 

traffic between Europe, Asia and the East [3]. 

A strategic component of Ukraine's economic development is the port activity as one of the key 

links in the transport system. In current conditions, the state does not have enough budget funds to 

upgrade the loading and unloading equipment of ports, repair of offshore structures in the waters and 

warehousing. 

International experience proves the feasibility of port development using effective mechanisms of 

public-private partnership, project management, namely the implementation of concession projects. 

The peculiarity of these projects is that the state within the partnership, remaining the full owner of 

the property that is the subject of the concession agreement, authorizes the private partner to perform 

for some time the functions specified in the contract and gives it the appropriate powers to ensure 

proper functioning of the concession object. For the use of state property, the concessionaire pays a 

fee under the terms of the agreement [4, 5]. 

2. Analysis of Literature Data and Resolving the Problem 

In international and domestic scientific journals the following definitions of the concept of public-

private partnership can be found. Public-private partnership includes all types of interaction between 

the public and private sectors in setting standards, providing services and access to infrastructure [6, 

7]. 

In [8], the implementation of public-private partnership projects is based on contractual 

relationships between government agencies and the private sector, aimed at increasing the 

participation of private business in the implementation of transport projects. 

The author of [9] points out that this is an institutional and organizational alliance between the 

state and business, created to implement socially significant projects and programs in a wide range of 

industries – from industry, research and design to services. 

Also, public-private partnership projects in [10] are considered as medium-term and long-term 

relations between the public and private sectors; the partnership includes the distribution of risks and 

revenues, as well as the use of qualifications and resources of the public and private sectors to achieve 

the planned strategic results in the interests of the state. 

The study is based on the provisions of the Strategy for the Development of Seaports of Ukraine 

until 2038 [11], the Decree of the President of Ukraine "On measures to ensure the development of 

Ukraine as a maritime state" [12], Laws of Ukraine "On Concession" [13] and "On public-private 

partnership "[14]. The main reason that is a prerequisite for the implementation of concession projects 

in seaports is the rapid loss of the market share in freight turnover in favor of other terminals by state-

owned enterprises in recent years [15-17]. The need for new investments to realize the opportunities 

associated with growing exports, significant reinvestment in existing assets necessitates the 

introduction of a project approach to the activities of seaports based on the implementation of 

concession projects [18-20]. It is necessary to increase the efficiency and competitiveness of the 

transport sector, improve the legal mechanism of public-private partnership, strengthen cooperation 

between the public and private sectors, public and local governments and carry out necessary reforms, 

including decentralization, especially through coordinated public policy initiatives [21-24]. These 

principles will provide a firm foundation for sustainable development of the transport industry and the 

creation of a free and competitive market for transport services. 

It should be noted that concession project implementation in the seaport will allow to implement 

advanced management decisions of a private port operator in the public sector, increase the cost of 

port infrastructure and improve the quality of stevedoring services. 

The relevance of this research is due to the importance of intensifying the implementation of 

concession projects in seaports at the state level, which will positively affect their competitiveness. 



3. The Purpose and Objectives of the Research 

The aim of the article is to develop a risk-oriented mechanism based on information technology for 

managing a concession project implemented in a seaport by forming a conceptual model of goal-

setting taking into account the interests of stakeholders. The objectives of the study are analysis of the 

conceptual apparatus of public-private partnership and identification of the concession project; 

development of a conceptual model based on information technology for concession project 

implementation in the port; establishing functions and goals of stakeholders of the concession project 

implemented in the seaport; development of the conceptual information system model for setting and 

achieving goals by stakeholders of the concession project in the seaport, taking into account the risk 

management system. 

 

4. Materials and Methods of the Research 

Modern realities show that there are situations when the state is unable to fulfill the interests of 

society due to lack of certain resources. At the same time, the private sector has resources that the 

state does not have, and has the tools to use them more efficiently. And the need to combine resources 

and means of their use by the state and business is another fact that confirms the feasibility of 

concession projects. At the same time, the interests of already specific project stakeholders such 

government agencies and business structures are beginning to play an important role. 

The main reasons for slowing down the implementation of public-private partnership projects, 

including concession projects, refer to the following statements [25-27]: the complexity of the 

mechanism based on information technology of providing state support for long-term investment 

projects involving private partners; lack of effective measures in the field of public-private 

partnership to create conditions for its development, as well as a clear division of powers between 

public authorities and coordination of their activities; a low level of institutional capacity of public 

authorities and business structures to implement public-private partnership projects; inconsistency of 

the legal framework on public-private partnership; the presence of industry specifics of economic 

activity and the complexity of the conditions of long-term and mutually beneficial cooperation 

between the state and private partners; a low level of public confidence in public authorities and 

awareness of the benefits of investment projects based on public-private partnership, lack of public 

awareness of the benefits and risks of using such partnership mechanisms, inadequate staffing of 

executive authorities and local governments in implementation of public-private partnership projects, 

insufficient funding for the real economy sector; imperfection of the tariff regulation mechanism and 

economic unreasonableness of tariffs; unfavorable investment climate and the complexity of the 

conditions for doing business during the implementation of public-private partnership projects; lack of 

an effective mechanism for providing state support in public-private partnership (including the 

implementation of concession projects). 

Partnership, as an interaction of all stakeholders involved in the implementation of infrastructure 

projects, provides for achieving common or at least agreed goals. The desire of private business for 

effective financial and economic activities, which determines its own well-being, is quite natural, so 

there must be rules that create the necessary reasonable conditions for this. Such rules, of course, 

imply certain restrictions on the development of strategies and tactics of behavior, both government 

and business [28, 29]. Participants in the implementation of public-private partnership projects are 

public and private sectors of the economy with the possible participation of third parties. In this case, 

the public sector acts as the customer, and the private one acts as the executor of the order. 

Successful implementation of concession projects provides for certain prerequisites in the country, 

namely [30]: transparent and effective procedures in the process of implementing concession projects; 

developed investment environment; stable, clear and transparent legislative framework; political 

support for the implementation of concession projects; favorable economic environment; sufficient 

financial resources for state support of concession projects; public support for the implementation of 

concession projects; perfect development and analysis of the effectiveness of concession projects; 



application of the project management methodology of the port activity; fair distribution of risks 

between stakeholders of concession projects. 

The implementation of a public-private partnership project in the seaport, where the concession 

project was implemented by all stakeholders is considered. 

The conceptual information system model of concession project implementation on the example of 

the port is presented in Figure 1. 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
Figure 1: Conceptual information system model of concession project implementation in the port  

 

We classify the information system criteria that play a significant role in determining the winner of 

the concession tender in the concession project implementation in the port. These include: the most 

profitable and reliable scheme of financing the concession project at the stages of construction or 

reconstruction of port infrastructure; the shortest payback period of port infrastructure; the reliability 

of the concessionaire, the seriousness of his intentions and the intentions of his partners; the largest 

share of own funds invested by the applicant in the financing of the port as an object of concession; 

the value of the port infrastructure operation cost, which provides optimal operation profitability; the 

maximum use of port employees in concession project implementation; the shortest terms of 

construction or reconstruction of port infrastructure. 

An important aspect is to determine the functions of the main stakeholders such as the public 

sector and business structures in concession project implementation (Table 1). 

The following participants such as the state, a private investor (concessionaire), local authorities, 

port staff, citizens, port business, financial institutions and regulatory authorities can act as the 

concession project stakeholders. Table 2 shows the opportunities and constraints experienced by the 

concession project at different stages of the life cycle [31]. 

Thus, the goals of the concession project stakeholders in the port can be grouped and presented in 

the form of the model shown in Figure 2. 

 

The third level 

Implementation of the concession project in the port activity 

Development of a business plan for a concession project 

Distribution of risks between the stakeholders of the concession project in the port 

Tender procedure for selecting a concession project 

The first level 

Acceptance of the partnership idea 

Determining the role of public-private partnerships in the port development 

Defining a sustainable set of concession projects proposed for implementation 

The second level 

Determining the readiness of the external environment for managing a 

concession project in the port 

Legislative and regulatory support for concession project implementation in the 

port 

Existence of criteria for selecting concession projects 

Stakeholders Goals Risks 



Table 1 
Distribution of functions of the stakeholders of the concession project 

State Local authorities Private business 

Legislative framework Local legislative framework Port management 
State support, guarantees Guarantees and support from 

local authorities 

 

Priorities and development 
strategy 

Local development policy, 
strategies, master plans 

Guarantees of reliability and 
quality of services 

Quality control of services 
within the concession project 

Quality control of services 
within the concession project 

 

Creating a favorable 
investment climate 

Creating a favorable 
investment climate 

 

Issuance of relevant decisions, 
conclusions, permits, licenses 

Issuance of relevant decisions, 
conclusions, permits, licenses 

Implementation of the 
concession project 

 

The effectiveness of the overall implementation of stakeholder goals is affected by the risks that 

arise at all stages of the concession project in the port. An essential feature of concession projects is 

their significant uncertainty. The probability of successful implementation of the concession project in 

the port should be taken into account during its initiation and implementation. 

 

Table 2 
Distribution of opportunities and threats according to the stages of the concession project 

Stages of the 
concession 

project 

Opportunities Threats 

Financing  Additional budget revenues from 
payments from users of infrastructure 

facilities 
The use of long-term credit mechanisms 

Meeting the need for financing of 
infrastructure facilities in the absence of 

adequate budget funds 
Improving the efficiency of infrastructure 
facilities (freeing up additional resources) 

Significant risks, low competence in 
their management 

Uncertainty of tax revenues in the long 
run may lead to excessive government 

spending on the concession project 
Given the low creditworthiness of the 
region (budget) for the long term it is 
impossible to attract a private partner 

Planning and 
selection  

Balanced assessment of infrastructure 
constraints and making appropriate 

project decisions 
Improving the quality of pre-project 

analysis 
Necessary competencies and motivation 

to select the most effective options for the 
concession project 

Low quality of project analysis 
The choice of project can be 

influenced by political forces, which 
leads to wrong decisions 

Lack of relevant information, leading 
to wrong choices 

Management  High management motivation to make a 
profit 

Relatively higher level of management 

Low quality of project and other works 
organized by the state partner reduces 

the quality of project management 
 The quality of operation is regulated by 

the requirements of the concession 
project agreement 

Stakeholder compensation of operating 
costs 

Insufficient elaboration of the 
requirements of the concession 

project agreement 
Insufficient financial interest of the 

infrastructure operator in its rational 
operation 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: The conceptual information system model of setting goals for the concession project 
stakeholders in the port  

 

To solve this problem, the proposed concept uses risk management models and methods in 

accordance with the ISO 31000 standard, which defines that risk is the effect of uncertainty on the 

goal. It is the presence of significant risks that forces businesses to be very careful about participating 

in public-private partnership projects. However, only through the introduction of investment it is 

possible to arrange the effective achievement of this goal. 

The value of the complex risk indicator is calculated on the basis of the analysis of the set of 

criteria grouped by the corresponding directions: 

                                                              𝑅𝑝 = 𝑓(𝑅𝑧; 𝑅𝑙; 𝑅𝑑),                                                           (1) 

where Rz – the risk of the port financial and property state; Rl – logistical risk; Rd – the risk of 

prospects for the port development. 

The risk of the port financial and property state includes the following components:  

                                                        𝑅𝑧 = 𝑓(𝑟𝑧1; 𝑟𝑧2; 𝑟𝑧3; 𝑟𝑧4),                                                         (2) 

where rz1 – the risk of the port property status; rz2 – the risk of the port financial state (liquidity risk);          

rz3 – the risk of using the port production capacity; rz4 – the risk of business of port activities, which 

affects the project profitability. 

Concession project in the port 

Stakeholders 

State 

Private investors 

Local authorities 

Port business 

Regulatory 

authorities 

Citizens 

Goal indicators 

Volume of cargo handling, The level of labor productivity 

of employees, The level of tax revenues to the budget 

Stability of socio-economic, regulatory, political systems 

of the state, Profit, State guarantees 

The level of tax revenues to the local budget, Observance 

of architectural and construction norms 

Ship handling time, Compliance with the interests of 

enterprises handling ships and cargo 

Number of working places, Average salary level, Level of 

technical safety 

Level of observance of customs, border and sanitary 

formalities, Level of port fees 

Labor collective 

 

Environmental safety of the region, Correspondence of the 

concession project to social, moral, historical and 

architectural motives of the population 



When implementing a concession project in the port, there is also a risk of the port logistical 

attractiveness, which can be described as follows: 

                                                           𝑅𝑙 = 𝑓(𝑟𝑙1; 𝑟𝑙2; 𝑟𝑙3),                                                              (3) 

where rl1 – the transport risk (availability, lack of access roads to the port); rl2 – the location risk 

(finding the port at the intersection of international transport corridors); rl3 – the risk of industrial 

areas (availability, lack of such areas near the port). 

    Regarding the risk of prospects for the port development, it should be noted that this indicator 

contains the following components: 

                                                         𝑅𝑑 = 𝑓(𝑟𝑑1; 𝑟𝑑2; 𝑟𝑑3),                                                              (4) 

where rd1 – the risk of port service of additional cargo flows; rd2 – the risk of maintenance of large 

vessels by the port; rd3 – the risk of construction of new infrastructure facilities in the port (new 

berths, terminals, warehouses). 

The effectiveness of the concession project in the port is reflected in the achievement of strategic 

goals of its stakeholders, which form a set of indicators and the importance of each indicator. 

In order to determine the specific weight of each criterion, it is necessary to compile a table in 

which the coefficients of relative importance of one criterion in comparison with another will be 

entered. 

Based on the method of analytical hierarchies, experts fill in a pairwise comparisons matrix of 

criteria for each concession project stakeholder. 

The coefficients of importance of criteria are established on Saaty’s scale: 1 – equal importance of 

criteria; 3 – moderate importance of one over another; 5 – strong importance; 7 – very strong 

importance; 9 – extreme importance; 2, 4, 6, 8 – intermediate (compromise) values. The table is 

characterized by the property of inverse symmetry. 

The weight of the coefficients of relative importance for the eleven criteria presented in Table 3 is 

determined using the ranking method. 

 

Table 3 
The relative importance of the criteria for the state in implementing the concession project in the 
port 

 rz1 rz2 rz3 rz4 rl1 rl2 rl3 rd1 rd2 rd3 

rz1 1 3 5 6 7 2 3 4 5 8 
rz2 1/3 1 4 3 2 4 6 3 2 7 
rz3 1/5 1/4 1 4 4 3 3 4 7 2 
rz4 1/6 1/3 1/4 1 3 3 4 2 2 5 
rl1 1/7 1/2 1/4 1/3 1 3 7 7 4 2 
rl2 1/2 1/4 1/3 1/3 1/3 1 2 5 5 2 
rl3 1/3 1/6 1/3 1/4 1/7 1/2 1 7 3 4 
rd1 1/4 1/3 1/4 1/2 1/7 1/5 1/7 1 2 5 
rd2 1/5 1/2 1/7 1/2 1/4 1/5 1/3 1/2 1 4 
rd3 1/8 1/7 1/2 1/5 1/2 1/2 1/4 1/5 1/4 1 

 
Based on the comparison, the weights of the criteria are calculated. To do this, the geometric mean 

of the numbers written in the lines is first determined: 

                                           𝑤𝑖 = √𝑟𝑖1 ⋅ 𝑟𝑖2 ⋅. . .⋅ 𝑟𝑖𝑛
𝑛 , 𝑖 = 1, . . . 𝑛,                                                      (5) 

where 𝑟𝑖𝑛 – the value of the i-th criterion;  𝑛 – the number of criteria. 

The specific weight of the i-th criterion is determined by the formula:                   

                                                     𝑊𝑖 =
𝑤𝑖

∑ 𝑤𝑖
𝑛
𝑖=1

, 𝑖 = 1, … , 𝑛.                                                            (6) 

The coefficient of inconsistency of the expert's findings taking into account the number of 

inconsistencies H: 

with odd n: 

                                                             𝑘 = 1 −
24⋅𝐻

𝑛3−𝑛
;                                                                     (7) 

with even n:  



                                                            𝑘 = 1 −
24⋅𝐻

𝑛3−4𝑛
.                                                                     (8) 

The mathematical model for achieving the goals of the concession project in the port by the j-th 

stakeholder (j = 1,…, m) contains the objective function:  

                                                     𝑍 = ∑ 𝑆̄𝑗 → 𝑚𝑎𝑥𝑚
𝑗=1                                                               (9) 

where 𝑆̄𝑗 – the share of the distance to its "desired state", which is overcome by the j-th stakeholder in 

the case of successful concession project implementation in the port.  

Let the indicators of the innovation program participants' goals be determined by set 𝐺 =
{𝐺1,  𝐺2,  … , 𝐺𝑖}, (i = 1,…, n). At the time of concession project initiation, the values of the relevant 

indicators are determined by matrix 𝐺𝑖𝑗
′ . The "desired" values of strategic indicators form matrix 𝐺𝑖𝑗

″ , 

and their values in the case of successful implementation of innovation program 𝐺𝑖𝑗
𝑃 . In this case, if 

the i-th indicator is not among the strategic for the j-th stakeholder, it is not taken into account. 

The indicators of the goals of the concession project stakeholders can be found when solving the 

optimization problem with the objective function: 

                                               𝑍 = ∑ ∑ √𝑊𝑖𝑗 ⋅ (
𝐺𝑖𝑗

𝑃−𝐺𝑖𝑗
′

𝐺𝑖𝑗
″−𝐺𝑖𝑗

′)
2

𝑛
𝑖=1 → 𝑚𝑎𝑥𝑚

𝑗=1                                      (10) 

The values of 𝑊𝑖𝑗 can be determined by the expert evaluation method or the method of ranking. 

The constraints for this optimization task are the resources of stakeholders of the concession 

project in the port: 

                                               ∑ 𝑣𝑘𝑗 ≤ 𝑉𝑗
𝑎
𝑘=1 ,  ∀𝑗 = 1, 𝑚,  ∀𝑘 = 1, 𝑎,                                     (11) 

where 𝑣𝑘𝑗  – the required amount of the k-th resource of the j-th stakeholder for successful concession 

project implementation; 𝑉𝑗  – the available amount of the k-th resource of the j-th concession project 

stakeholder in the port. 

5. Conclusions 

The concept of public-private partnership is analyzed and it is established that an effective form of 

its implementation in seaports is the use of mechanisms, models and methods of project management 

in the implementation of concession projects to improve the efficiency of port development. 

The reasons that slow down the implementation of concession projects in the seaports of Ukraine 

are indicated. It is indicated that the use of the project management methodology based on the 

application of the risk management system will increase the efficiency of concession projects in ports. 

The research presents a conceptual information system model for concession project 

implementation in the seaport, which shows the main stages of project implementation, provides the 

prerequisites for successful project implementation and sets criteria for selecting project stakeholders. 

The possibilities and threats that may arise during concession project implementation in the port 

are assessed, as well as the model of distribution of goals among stakeholders is proposed. 

It is established that the effectiveness of the concession project in the port is reflected in the 

achievement of strategic goals of its stakeholders based on information technology, which form a set 

of indicators and the importance of each indicator. The developed conceptual model of goal-setting on 

the basis of risk-oriented approach and information technology will allow to set and achieve the goals 

of each stakeholder involved in the concession project. 

The development and use of a stakeholder goal setting management information system will 

greatly simplify the procedure for project participants to meet the set goals. The use of an information 

system in the implementation of the proposed conceptual risk-oriented model of goal setting in the 

implementation of concession projects in seaports will allow to operate more targets and more 

accurately assess the risks that project stakeholders may face. 
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