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Abstract

The key tool for economic growth and overcoming restrictions is the implementation of major infrastructure projects in the field of
railway transport. Infrastructure projects aimed at organising passenger and freight rail traffic form a wide range of social effects, such
as saving travel time, improving transportation safety, reducing emissions of harmful substances and noise levels, increasing physical
activity, improving social integration and organising a barrier-free environment, agglomeration effects and an increase in subjective
well-being.

At the same time, such projects are very capital-intensive and often cannot be implemented in full due to limited funding. Especially
this factor plays a significant role in the current conditions of sanctions pressure. The combination of these factors leads to the need
for comprehensive risk management when deciding on the implementation of an infrastructure project for the development of railway
junctions.

Thus, the purpose of this study is to identify risks in the implementation of infrastructure projects, assess the identified risks and formulate
recommendations for their reduction.

Keywords: infrastructure projects, transport hub, railway, risk analysis, railway network.

For citation:
Kuzmin P.S. (2022). Implementation of infrastructure projects for the development of railway transport hubs: Empirical analysis.
Strategic Decisions and Risk Management, 13(4): 364-375. DOI: 10.17747/2618-947X-2022-4-364-375. (In Russ.)

Acknowledgements
The article was prepared based on the results of research carried out at the expense of budgetary funds under the state assignment of the
Financial University.

PRI n X A & R RO E b iR U E RYSERE
SRUE T3 T

EES

SEAERER S D R EREMIR G E REF B KM RUNEARNARE TE, SEARFTENECHBERBNEMREIN A SE 20V, AW : iRkTHE
TE, BRZERE. SRYBEMMREKERLD . ABEEDEN. o8B HRS. TEEHRIE. RENNMEMYRBENNES.

A, RETEZTBERABENY, EEHTASNREIMDEZTE2 L. EEANHRENFET. B—ERLNERE. XERRNEESR T ERAEARKER
AWEMREINEN . BEHITEENNGEE,

Ft. AEHNENZIRGEMIZIEIE KR PN, WEPMRBIENG, HHEIZERD NREIEI.

PS. Kuzmin?!
LTENEX BRID A8 (HBHEHR )

REE  EMIRENE . mWIRA. K. NRROH. BREM.

51 H:

Kuzmin PS. (2022 ) . HESEERARBHEMIZEME NI © SHED. BEREMNLERE, 13(4) : 364-375. DOI : 10.17747/2618-947X-2022-4-364-375. (#X ) ,
AXERESMAZERES TURELBARNMHITHAEARESH.

© Kuzmin P.S., 2022

364 Online www.jsdrm.ru



Strategic Decisions and Risk Management /

ERESRSR AN BL B TR, 2022, 13(4)

:281-402

Kuzmin PS.

Introduction

The relevance of this study is primarily due to the fact
that the key tool for economic growth and overcoming
restrictions is the implementation of large infrastructure
projects in the field of railway transport.

In a previous study [Kuzmin, 2020] the following areas
for the implementation of infrastructure projects were
identified:

® Modernisation of railway infrastructure in order to
increase the speed of rolling stock. This direction
of development is critical for increasing the average
section speed of trains, which directly affects the
speed of movement of goods or passengers [Tsypleva,
2017].

e Development of multimodal terminal and logistics
centers. The development of these centers can improve
the convenience of using the railway infrastructure
for both passengers and consignors and consignees.
In addition, the strengthening of the multimodal
infrastructure will help to increase the degree of
integration of rail transport into supply chains,
reduce the travel distance and, in general, increase
its attractiveness in relation to road and sea transport
[Vinokurov et al., 2018b].

e Development of transport hubs. This direction in
railway infrastructure development projects is one of
the main ones for achieving positive agglomeration
effects, such as increasing employment, wages, etc.
[Assessment of large..., 2013].

e Modernisation of border crossing infrastructure. The
movement of trains often slows down when passing
borders. This is due to many factors, ranging from
differences in the diameter of the railway track and
electrification parameters of the railway network to
the inefficiency of the customs document flow at the
border crossing [Vardomsky, Turaeva, 2018].

¢ Implementation of digital platform solutions. The
digitalisation of railway networks can not only increase
the efficiency of the transport system, the throughput
of nodes, but also have a beneficial effect on all
market participants, as it will significantly increase the
convenience of use for passengers and shippers and
will make it possible to more effectively introduce rail
transport into logistics chains.

Infrastructure projects aimed at organising freight traffic

generate the following social effects:

— saving travel time;

— improving the safety of transportation;

— reduction of emissions of harmful substances and
noise level (when choosing alternative options).

In turn, infrastructure projects aimed at organising

passenger traffic form an even wider range of social effects:
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— saving travel time;

— improving the safety of transportation;

— reduction of emissions of harmful substances and
noise level (when choosing alternative options);

— beneficial effects of public transport due to increased
physical activity;

— social integration and barrier-free environment;

— subjective wellbeing — the perception of the world
around us, or the level of happiness [D’Acci, 2014;
Value of rail.., 2017; Transport infrastructure.., 2019;
Linder and Kuznetsova, 2020].

Making a decision on the implementation of major
infrastructure projects requires a thorough analysis of the
socio-economic effects that accompany the implementation
of such projects, as well as the development of the most
effective tools to improve the socio-economic level of
development of territories through the implementation
of infrastructure projects for the development of railway
transport hubs.

At the same time, such projects are very capital-intensive
and often cannot be implemented in full due to limited
funding. This factor plays a particularly significant role in the
current conditions of sanctions pressure. The combination of
these factors leads to the need to evaluate not only potential
socio-economic effects, but also to carry out comprehensive
risk management when deciding on the implementation of
an infrastructure project for the development of railway
junctions.

Thus, the purpose of this study is to identify risks in
the implementation of infrastructure projects, assess the
identified risks and formulate recommendations for their
reduction.

1. Research methodology

Any ongoing project, as well as the activities of
organisations involved in the implementation of the project,
is subject to risks caused by both internal and external
factors and impacts that generate uncertainty as to whether
the project objectives will be achieved, as well as the timing
in which they will be achieved.

In a highly turbulent world economy, modern companies
are exposed to various threats and risks that affect their
development. This is largely due to the processes of
competition, digitalisation, global changes in the political
and economic situation [Kuznetsova, 2020]. Under the
current conditions, modern companies are forced to form
new methods and approaches to ensure the development of
their risk management processes in a dynamically changing
external and internal environment.

However, before proceeding to risk analysis, it is
necessary to form a common understanding of the term
“risk”. The analysis of existing standards in the field
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of risk management' and research [Ekaterinoslavsky et
al., 2010; Green, 2016] allowed us to consider various
formulations of the definition of risk and, based on the
definitions presented, to conclude that the risk includes
many aspects:

— the possibility of occurrence of an event;

— the probability of occurrence of an event;

— the event may affect the results of economic activity,
the implementation of strategies;

— an event can be both a potential threat and an
opportunity for development.

Based on the results of the analysis, the definition used
in the work was formed: risk is the impact of uncertainty on
the achievement of goals, where the influence of uncertainty
means a deviation from the expected result or event (positive
and / or negative).

To date, in the world practice of risk management, an
approach to standardisation and unification of the area of
risk management has been established. There are various
risk management standards that involve managing the risks
of industrial organisations according to certain algorithms.
There are also a number of documents describing risk
management in project implementation.

It should be noted that the goals can be different in
content (in the field of the financial condition of the
organization, reputation, ecology, etc.) and purpose
(strategic, organisational, related to the development of the
project, specific products and process)>.

The ISO 31000:2018 Risk management — Principles and
guidelines was taken as the basis for the risk management
standard in this study. This standard forms a methodological
basis for risk analysis®.

Risk management involves risk management within the
framework of the full process (cycle) of risk management,
presented in Fig. 1.

Definition of the scope. For risk analysis, it is necessary
to determine the specifics of the area of analysis. One of the
most important aspects are the factors of the external and
internal environment that affect the object under study. When
analysing, it is important to understand in what external and
internal conditions the subject operates, including:

— the external environment associated with doing
business, social and environmental activities, legal and
regulatory requirements, cultural factors, competition,
financial situation and government policies at the
international, national, regional or local levels;

— key trends and motivations that affect the achievement
of the objectives of the organisation or project;

Kuzmin PS.

Fig. 1. Diagram of the risk management cycle

Scope, environment
and criteria

Risk assessment

Risk identification

Risk analysis

Comparative risk
assessment

Risk treatment

Source: Compiled by the author based on ISO 31000:2018.

— the significance of external stakeholders and their

perception of risk.

It is equally important to determine the internal features:

— the organisation’s capabilities in terms of resources

and information in the area of risk;

— information flows and decision-making processes;

— internal stakeholders;

— the goals and objectives of the organisation, as well as

the strategies needed to achieve them;

— the organisation’s perception of the risk and its

significance to the organisation;

— policies and processes of the organisation;

— standards and applied comparative models adopted by

the organisation;

— organisational structures (eg management systems,

distribution of functions and responsibilities).

The object of risk analysis in this work is the
implementation of infrastructure projects for the development
of railway transport hubs. As noted earlier, the main goal of
implementing such projects is to increase the socio-economic

! Enterprise risk management — Integrated framework Committee of Sponsoring Organizations of the Treadway Commission (ERM-COSO) (w.y.). https://www.coso.org/Pages/default.

aspx.

ISO 31000:2018. Risk management — Principles and guidelines. http://www.iso.org/iso/catalogue detail%3Fcsnumber=43170.
Risk management standard — Federation of European Risk Management Association (RMS-FERMA). https://www.ferma.eu/.

GOST R 51897-2011. Risk management. Terms and Definitions. M.: Standartinform, 2011.

2 http://www.iso.org/iso/catalogue _detail%3Fcsnumber=43170.
*1d.
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level of development of territories, expressed in improving
the level of services for consignors and consignees,
increasing business activity in the project implementation
region, increasing wages and living standards, reducing
emissions of harmful substances and the level noise and
other direct and indirect effects.

Thus, the external environment for the implementation
of infrastructure railway projects is formed by a wide list
of stakeholders. These are, for example, regional authorities
that decide on the need to implement an infrastructure
railway project, regulatory authorities, as well as business
and business entities of the region, together with residents
and workers whose well-being is directly affected by the
implementation of the project.

The internal environment consists primarily of companies
developing an infrastructure project and subsequent
supervision of its implementation, employees implementing
these projects, the equipment and software systems used that
form the architecture of the railway network.

Risk identification. The purpose of risk identification
is to find, recognise and describe risks that can help or
hinder system participants from achieving their goals.
When performing identification, the following factors
and the relationships between them should be taken into
account:

— material and non-material sources of risk;

— causes and events;

— threats and opportunities;

— vulnerabilities and abilities;

— changes in the external and internal environment;

— indicators of emerging risks;

— the nature and value of assets and resources;

— consequences and their impact on the objectives;

— limited knowledge and reliability of information;

— factors related to time;

— prejudices, assumptions and beliefs of the persons

involved (stakeholders).

At the same time, in order to identify the risk, it is
extremely important to correctly determine the external and
internal environment of the organisation. The study of the
organisation’s external environment may include, but is not
limited to:

— social, cultural, political, legal, regulatory, financial,
technological, economic and environmental factors at
the international, national, regional or local levels;

— the main factors and trends affecting the objectives of
the organsation;

— relationships with external stakeholders (stakeholders),
their perceptions, values, needs and expectations;

— contractual relations and obligations;

— the complexity of existing relationships
dependencies on external stakeholders.

and

Implementation of infrastructure proj ects%ﬁt@i%;vg\[o Hm;n%}é{]agvg gg%%%ré]%pj ﬁﬁpmcﬂfna\xsws

The study of the organisation’s internal environment may

include, but is not limited to:

— vision, mission and values;

— management;

— management, organisational
responsibilities;

— strategy, goals and policies;

— the culture of the organisation

structure, roles and

— standards, directives and models adopted by the
organisation;
— capabilities, available resources and accumulated

knowledge (e.g. capital, time, people, intellectual
property, processes, systems and technologies);

— data, information systems and information flows;

— relationships with internal stakeholders, taking into

account their opinions and values;

— contractual relations and obligations;

— interdependencies and relationships.

Brainstorming, structured and semi-structured interviews,
the Delphi method, scenario analysis, consequences and
probability matrix, Ishikawa diagram, etc. can be used as
risk identification methods.*

For the purposes of this work, the next section will review
materials on the implementation of railway infrastructure
projects in Russia and the world for the primary identification
of risks, as well as in-depth interviews with experts for risk
verification.

After verification and formation of the risk register, an
assessment will be carried out on a sample of experts in order
to determine the strength of the impact of risks and develop
measures to reduce them.

2. Risk identification

For primary identification, the risks associated with
the implementation of measures to develop the railway
infrastructure were analysed based on analytical reviews of
consulting companies [Overview of the freight transportation
2018;  Transport infrastructure.., 2019;
COVID-19.., 2020] and scientific research [Vardomsky,
Turaeva, 2018; Vinokurov et al., 2018a, Kuzmin, 2020;
Nalbandyan, Khovalova, 2020]. In order to further assess
and develop recommendations to reduce the negative impact
of possible risks, risks were identified that affect both the
implementation of infrastructure railway projects and the
achievement of socio-economic effects from implementation.

1. Risks from the demand side for rail freight and
passenger transportation services. This type of risk is
significant for the revenue side of infrastructure projects
for the development of railway networks, as it has a direct
impact on the revenue side and payback.

industry..,

The risk of growth in the cost of transportation due to
the growth of transport tariffs. At the moment, the tariff

4 http://www.iso.org/iso/catalogue_detail%3Fcsnumber=43170.
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system is relatively inflexible, and the tariffs are quite high
(including in comparison with road transport). There is also
a lack of adaptation of the tariff to demand.

In addition, there is a negative impact from increased
fees for transportation in special containers, which repels a
significant part of shippers from choosing rail transport. The
above factors reduce the competitiveness and attractiveness
of railway transport in comparison with other types.

The risk of reduced mobility of the population. One
of the factors that significantly affected the transport
and logistics industry in 2020 was the spread of a new
coronavirus infection COVID-19. To slow the spread of the
disease, restrictions on movement, stay in offices, and strict
social distancing rules were introduced. In the transport and
logistics industry, these restrictions have led to disruptions
in a wide range of areas:

e Violation of operating modes of taxis, buses, metro,

commuter trains and long-distance trains;

e complicating operational activities due to the transfer
of part of the staff to a remote work mode, as well as
ensuring social distancing measures;

e the emergence of barriers and restrictions in cargo
transportation, a decrease in the volume of transported
goods due to disruption of companies in global supply
chains [COVID-19.., 2020].

In addition to reducing the mobility of the population
at the time of the COVID-19 outbreak, the forced measures
to organise remote work significantly accelerated the
digitalisation of many sectors of the economy and made it
possible to introduce the technologies necessary for remote
work in a wide range of companies.

The result of surveys of the leaders of the largest
companies showed that the impact of COVID-19 will have
long-term consequences: 61% of experts believe that the
digitalisation and automation stimulated by the pandemic
will inevitably lead to a decrease in the number of employees
in offices and, as a result, a decrease in the volume of
commuting.

The trend towards a decrease in the mobility of the
population has aggravated due to the complication of the
external geopolitical situation and the introduction of
restrictions on crossing borders.

Risk of insufficient level of cargo traceability. When
sending cargo, there is currently no way to track it along
the way, and even more so to track its condition, which
negatively affects the safety of cargo transportation. The
optionality of location tracking systems increases the risk of
theft and breach of property.

The impact of this risk can be reduced through the
implementation of satellite navigation, as well as industry
4.0 technologies, such as:

e Blockchain (facilitating transactions and increasing

transparency of the supply chain);
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e Internet of things (tracking the location of the shipment

and its status);

e Big Data analysis [Overview of the industry.., 2018].

Similar traceability issues are seen with trucking
companies. In the current regulatory legal framework of
the Russian Federation, equipping road transport with
navigation and tracking systems is necessary only for trucks
carrying dangerous and special goods, bulky goods, as well
as municipal solid waste.

The risk of increased resource intensity of transportation
and transport costs. During the implementation of the
measures provided for by the infrastructure project, a
number of irrational decisions can lead to increased costs
both during the implementation of the project and during
subsequent operation. Also, an increase in the resource
intensity of transportation and transport costs is possible
in the event of a change in prices for the maintenance and
operation of rolling stock, an increase in the cost of services
of co-contractors for freight and passenger transportation,
as well as changes in prices for the operation and repair of
infrastructure facilities.

This risk is exacerbated by the unstable macroeconomic
environment. To date, the most probable and severe
risks are noted in the part of the high-tech equipment
markets. Strengthening international competition in
these markets, a shortage of some products (for example,
silicon semiconductors), as well as sanctions restrictions
can undermine procurement chains and lead to a number
of serious consequences for the development of Russian
industries, including shifting the implementation time of
some projects “to the right”, reducing the profitability of
these projects or even making it impossible to implement
them.

The combination of the above listed factors can lead to a
decrease in the level of competitiveness, a reduction in the
volume of passenger and freight traffic and, as a result, a
decrease in economic and social effects.

The risk of disproportion in the pace and scale of the
development of road transport. Road transport plays a
significant role in both passenger and freight traffic, and is
one of the main drivers of socio-economic development in
the regions along with rail transport.

The main number of movements occurs within the region,
which is home for residents. The Central transport hub is
characterised by the phenomenon of pendulum migration
due to trips between Moscow and the cities of the Moscow
region. Commuter travel is followed by trips to nearby
regions [Linder, Litvin, 2020].

Pipeline and railway transport prevails in the volume of
cargo turnover of the Russian Federation: cars occupy the
3rd place (4.6% of cargo turnover in 2018), significantly
lagging behind the indicators of railway transport (46.1% of
cargo turnover in 2018).
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A study by the Center for Infrastructure Economics
(hereinafter — CIE) notes that the motorisation trend can be
described by an S-shaped logistic curve, where the level of
saturation is determined by the characteristics of the regional
infrastructure.

For 2018, the level of motorisation in the Moscow region
was estimated at 300 cars per 1000 people, which is lower
than the level of European countries, where motorisation
reaches values of 500-550 cars. Thus, the saturation level
has not yet been reached, and the level of motorisation will
continue to grow. However, the work of the CIE revealed
that the explosive growth rate has already been passed (and
fell on the period from 2000 to 2017) and further average
annual growth rates should be expected at the level of 2.2%
[Transport infrastructure.., 2019].

Thus, despite the growth in motorisation and the use of
cars for passenger and freight transport, the scale of this
development will be relatively small.

The risk of increasing the competitiveness of air
transportation and trucking. In addition to the previously
mentioned inflexible and relatively high level of tariffs
leading to the loss of part of the volumes on the short and
medium leg, there is a threat of increased competition from
air carriers and road carriers, including dumping by road
carriers in the presence of the possibility of tax evasion and
going into the shadow zone.

2. The risk of a shortage of qualified personnel. A low
level of competencies, violations of discipline, etc. can
seriously reduce not only the level of the development of
an infrastructure project and its implementation, but also the
quality of services provided and the level of maintenance of
the railway infrastructure after the completion of the project.
The innovative and technological development of the
industry also requires an influx of highly qualified personnel
[Trachuk, Sayapin, 2014].

3. Financial risks. These risks are caused by an
underestimation of the required amount of financing, an
increase in interest rates for replacement funds, a decrease in
the availability of financing [Trachuk, Linder, 2016] and are
inherent in infrastructure projects in themselves, however,
they are increasing due to an unfavorable macroeconomic
environment.

Risk of reduced or no private investment. The
development of railway infrastructure can be carried out
more efficiently through the organisation of public-private
partnerships. However, the timing of the implementation
of activities is relatively long, and the uncertainty is high.
The combination of these factors can scare away private
investors and lead to a reduction in funding to cover the
costs of infrastructure development measures [Linder,
Arsenova, 2016].

Risk of reduced public railway
infrastructure. However, in addition to the risk of not

investment in
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attracting private investment, there is a risk of reducing
public investment.

4. Risk of infrastructure restrictions. The obsolescence
of infrastructure facilities, the irrationality of their location,
the inconvenience of use and the lack of multimodal
opportunities can significantly reduce the socio-economic
effects of the development of railway networks. An outdated
and inefficient infrastructure leads to a decrease in the speed
of cargo handling, an increase in the waiting time for shippers
and consignees, a decrease in the speed of movement,
reliability and safety of transportation, which will lead to
customer dissatisfaction and a decrease in traffic volumes.

To verify the identified risks and form the Risk Register
for the implementation of infrastructure projects for the
development of railway transport hubs, preliminary telephone
interviews were conducted with 15 experts implementing
infrastructure solutions in the field of railway tracks and
hubs, regional authorities, and consulting agencies.

In this case, the experts meet one of the following criteria:

1) the expert occupies a managerial position in a
subdivision of an organisation engaged in the
implementation of infrastructure projects for the
development of railway transport hubs;

2) the expert is a competent consultant specialising in
railway infrastructure projects;

3) the expert is a representative of the regional authorities
responsible for the implementation of railway
infrastructure projects.

Based on the results of the interview, a Register of
Risks for the Implementation of Infrastructural Projects for
the Development of Railway Transport Hubs was formed
(Table 1).

Thus, a list of the main risks inherent in projects for the
development of railway networks has been formed, and the
factors leading to the realisation of these risks have been
compiled. The next step in the study will be to assess the
strength of the impact of these risks on the success of the
implementation of infrastructure projects.

3. Assessment of the power of risk influence

To further assess the power of risk influence from the
Register of Risks for the Implementation of Infrastructure
Projects for the Development of Railway Transport Hubs, a
quantitative analysis was carried out.

After verification of the model and the questionnaire, the
questionnaires were sent to 195 experts selected according to
the qualification criteria given in the previous section. 123
experts responded, the response to the questionnaires was
63%. Such a percentage of response and the size of the final
sample can be considered a good result, sufficient to build
a regression equation. The characteristics of the sample are
presented in Table. 2.
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Table 1
Register of risks for the implementation of infrastructure projects for the development of railway transport hubs

1. Demand-side risks for rail carrier services

1.1  Risk of growth in transportation costs High level of tariffs

12 The risk of reduced mobility of the

population Lack of dynamic pricing

13 Risk of insufficient level of cargo

traceability Increased fees for the transportation of certain goods

1.4 Risk of increased resource intensity of

transportation and transport costs Increasing the share of remote employees, reducing commuting

15 The risk of disproportion in the pace and

scale of development of road transport Reduced mobility as a result of the pandemic

1.6 Ulhs sl i baerissiing e womnpeli i ez Reduced mobility due to external macroeconomic pressures
of air transportation and trucking
2. Risk of shortage of qualified personnel

21 The risk of a shortage of qualified personnel

in the implementation of the project Lack of competencies for the development of an infrastructure project

2.2 [kl el v o gualliiiedl peiiensl Lack of competencies to oversee the implementation of an infrastructure project
during operation
3. Financial risks

Implementation timelines are relatively long and uncertainty is high, discouraging

3.1 Risk of reduced or no private investment : 2
private investors

Decrease in public investment due to potential reduction in funding for infrastructure

3.2 Risk of reduced public investment :
projects

3.3 Other financial risks Growth in interest rates on debt financing
4. Risk of infrastructure restrictions
4.1 Risk of infrastructure facilities inefficiency  Irrational location of infrastructure facilities

4.2 Risks of lack of multimodal opportunities Inconvenience of using infrastructure facilities

Table 2
Sample characteristic

Number of respondents Share of respondents
(persons) (%)

Characteristics of the respondents

Age of the company implementing infrastructure projects:

less than 5 years 25 20
from 5 years to 10 years 37 30
over 10 years 27 22
Consulting companies 19 16
Regional authorities in the field of transport 15 12

Source: compiled by the author.
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Respondents were asked to fill out questionnaires based
on the Likert scale with steps from 1 to 5, where 1 - the risk
did not have a significant impact on the effectiveness of the
implementation of the infrastructure project, 7 - the risk had
a critical impact on the implementation of the infrastructure
project.

In order to perform a quantitative analysis and
calculate the strength of the influence of the risks of
implementing infrastructure projects for the development
of railway transport hubs, a regression equation was
formed:

Y=p,+p  * Mark +.. 4, > Mark +p, < Comp +p, < Comp,+
+B,, X Fin ...+ X Fin + B, xInfr, +pB,, > Infi, +¢. )

The list of variables described in the specification of the
regression model is given in Table. 3.

Based on the results of the regression analysis, the
forces of influence of risks from the Register of risks
of the implementation of infrastructure projects for the
development of railway transport hubs on the achievement
of socio-economic effects from their implementation were

Implementation of infrastructure projects@%ﬁthgdgve\o ment of railwa \t;gnsport hubs;jmpi(i@\anglxsis
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assessed. The results of the quantitative stage of the study
are given in Table. 4.

Thus, the analysis made it possible to assess the strength
of the influence of the risks of implementing infrastructure
projects for the development of railway transport hubs
on the achievement of socio-economic effects from their
implementation. The next step in the study is to analyse the
obtained forces of influence and develop recommendations
for reducing risks.

4. Risk Mitigation Recommendations

In the group of risks from the side of demand for railway
freight and passenger transportation services, the risk of
increasing the competitiveness of air transportation and
road transportation has the greatest influence (8, , = 0.423).
OHowever, despite its high power of influence, the competent
implementation of infrastructure railway projects can be the
most effective measure to mitigate it. Based on this, the main
ways to manage this risk can be: the introduction of a more
flexible tariff system, increasing the attractiveness of railway

Table 3
List of regression model variables

Variable

Risk category

Characteristic of the variable

The resulting indicator characterising the socio-economic effect from the implementation

B . of infrastructure projects for the development of railway transport hubs
Mark, Risk of growth in transportation costs
Mark, The risk of reduced mobility of the population
. Mark, Risk of insufficient level of cargo traceability
Demand-side risks
for rail carrier services . ) . ) )
Mark, Risk of increased resource intensity of transportation and transport costs
Mark The risk of disproportion in the pace and scale of development of road transport
Mark, The risk of increasing the competitiveness of air transportation and trucking
) Comp, The risk of a shortage of qualified personnel in the implementation of the project
Risk of shortage
of qualified personnel ) ) ) )
Comp, Risk of shortage of qualified personnel during operation
Fin, Risk of reduced or no private investment
Financial risks Fin, Risk of reduced public investment
Fin, Other financial risks
. i Infi, Risk of infrastructure facilities inefficiency
Risk of infrastructure
restrictions . . ..
Infr, Risks of lack of multimodal opportunities

Source: compiled by the author.
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Table 4
The strength of the impact of the risks of implementing infrastructure projects for the development of railway transport hubs

Independent indicators

Standardised
Coefficients

Nonstandardised
Coefficients

Constant (£

0.201 (0.019)

Demand-side risks for rail carrier services

Freight cost risk Mark,
The risk of reduced mobility of the population Mark,

Risk of insufficient level of cargo traceability Mark,

Risk of increased resource intensity of transportation and transport costs Mark,

The risk of disproportion in the pace and scale of development
of road transport Mark,

The risk of increased competitiveness of air and road transport Mark,

Risk of shortage of qualified personnel

The risk of a shortage of qualified personnel in the implementation
of the project Comp,

Risk of shortage of qualified personnel in operation Comp,

Financial risks

Risk of reduced or no private investment Fin,
Risk of reduced public investment Fin,

Other financial risks Fin,

Risk of infrastructure restrictions

Infrastructure risk /nfr|
Risks of lack of multimodal opportunities /nfi,
Adjusted R?

Number of observations

0.356** (0.085) 0.382%*
0.302%** (0.078) 0.333*
0.258** (0.063) 0.264%*
0.287%* (0.056) 0.291%*
0.097** (0.015) 0.101%*

0.423* (0.116) 0.446%*
0.325%* (0.082) 0.364%%*
0.278%* (0.063) 0.286%**
0.367%* (0.094) 0.385%*
0.452%** (0.103) 0.501%**
0.621%* (0.124) 0.639%%*
0.434%* (0.099) 0.457%*
0.359** (0.087) 0.380*

0.735
123

Note. * —p <0.10; ** — p <0.05; *** — p <0.01. Standard errors are given in parentheses.

Source: compiled by the author.

transport in the eyes of the consumer through infrastructure
modernisation, improving the quality of service and the
speed of transportation.

The need to introduce a flexible system of tariffs is also
confirmed by the high impact of the risk of growth in the
cost of transportation due to the growth of transport tariffs
(B,,=0.356). This risk can be managed by timely interaction
with the federal executive authorities in the field of tariff
regulation, as well as by changing the tariff system to
ensure greater flexibility and timely response to the market
situation.

372

The risk of reduced mobility of the population has a
moderate influence (B,, = 0.302). At the same time, it
seems possible to reduce this risk only by increasing the
attractiveness, reliability and convenience of using rail
transportation relative to other transport.

Also, the risks of insufficient level of cargo traceability
(B,,=0.258) and the risk of increasing the resource intensity
of transportation and transport costs (8, , = 0.287). have a
moderate influence. Based on this, when implementing
infrastructure projects for the development of the railway
network, it is necessary to ensure the implementation
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of tracking systems in railway networks. In addition to
containing the risk of theft and damage to property, this
measure will increase competitiveness in comparison with
road carriers. Planning costs, taking into account possible
changes in the cost of resources for the operation and repair
of railway networks and rolling stock, can significantly
reduce the risk of increasing the resource intensity of
transportation and transport costs (8, ;= 0.097). Since, despite
the growth in motorisation and the use of cars for passenger
and freight transportation, the scale of this development is
relatively small, the development of rail transport, railway
infrastructure, as well as improving the convenience and
safety of using railway networks can reduce the risks from
the spread of road transport.

In the group of risks of a shortage of qualified personnel,
both risks have a moderate impact: , = 0.325 for the
risk of a shortage of qualified personnel during project
implementation and f,, = 0.278 for a shortage of qualified
personnel during operation.

As measures to manage the last risk, the development
of a personnel motivation system, increasing the comfort of
working conditions, conducting career guidance, as well as
increasing the level of employee discipline can act.

To minimise the first risk, it may be useful to strengthen
interaction with representatives of consulting companies,
since they have a wider expertise in designing railway
junctions as parts of urban and agglomeration infrastructure,
which allows choosing the most effective implementation
paths when developing infrastructure solutions and leading
to greater public satisfaction regions where these projects are
being implemented.

In addition, the risk of staff shortage in the long term can
be reduced through cooperation with flagship universities
for the railway industry.

The group of financial risks has the greatest power of
influence. Other financial risks received the highest rating
(B,, = 0.621), due to the current macroeconomic situation.
The risks of reducing private (f,, = 0.367) and state
(B,, = 0.452) funding received comparatively lower
estimates. A public-private partnership programme can
become the most effective tool for reducing the risks of a
funding gap, since it is this model that makes it possible to
achieve a synthesis of the competencies of private investors
and their experience with the ability of the state to provide
subsidies, benefits, targeted financing or other assistance that
allows to achieve maximum efficiency in the implementation
of infrastructure projects.

Attracting private investors can be more successful if the
state is involved as a guarantor and facilitator in the course
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of implementing the activities envisaged by the project. The
state is able to create favorable conditions and support for
investors in the form of access to infrastructure, easing the
tax regime and providing bank guarantees.

It is also necessary to interact with the relevant
federal executive authorities as part of the justification of
the economic and social feasibility of the project being
implemented.

The risks of infrastructure
moderately high impact force: 8, | = 0.434 — for the risk of
inefficiency of infrastructure facilities and g, , = 0.359 —
for the risk of lack of multimodal opportunities.
These values emphasise how important it is for the
implementation of infrastructure development projects
to correctly introduce new transport hubs into the
existing infrastructure, while simultaneously expanding
the possibilities of multimodal interaction. It is also
important to provide railway networks with digital
binding, which will increase their convenience, efficiency
and transparency for users.

restrictions have a

Conclusion

Infrastructural projects for the development of railway
transport hubs are among the most important for increasing
the level of socio-economic development of the territories.
At the same time, due to the high capital intensity and
complexity of implementing such projects, including
under conditions of external geopolitical pressure, they are
associated with a wide range of risks. In this study, risks were
identified in the implementation of infrastructure projects,
the identified risks were assessed and recommendations
were made to reduce them.

At the first stage, the risk management methodology
was described, as well as the main stages of the study,
their content and methodological background. Further,
by analysing the literature and conducting in-depth semi-
structured interviews, a list of risks inherent in infrastructure
projects for the development of railway transport hubs
was formed. 13 risks were identified, divided into four
groups: risks from the demand side for services, risks of
a shortage of qualified personnel, financial risks and risks
of infrastructure inefficiency. Then a quantitative analysis
was carried out through a survey of experts, which made
it possible to determine the strength of the influence of
the identified risks on the achievement of positive socio-
economic effects.

At the end of the work, a list of recommendations aimed
at reducing risks and facilitating the maximisation of positive
socio-economic effects is presented.
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