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Modern market requirements for transportation
of cargo flows according to the «quality, speed, and
cost» criteria were studied. It was found that multimo-
dal routes have the lowest delivery time, high reliabi-
lity, and minimum transit time, which provides a more
accurate level of control of costs, traffic schedules, and
transport safety. It was determined that the effective-
ness of multimodal transportation schemes depends
on a degree of realization of resource capabilities and
management technologies of a multimodal transport
operator (MTO).

The functional features and the MTO classification
were generalized, which makes it possible to generate
the MTO business model as a responsible integrator of
transport and logistic processes, rather than consider
it only from the point of view of the organizer of mixed
transportation schemes.

The technology of the organizational transportation
process was systematized, based on which a system of
strategic goals and key performance indicators (KPI)
was developed, which makes it possible to determine
the <bottlenecks» according to the main business pro-
cesses of a multimodal transportation operator.

The modified multifactor DuPont model was pro-
posed, which makes it possible to establish the prio-
rity of factor evaluation of more time-stable indicators
based on determining the levers of the MTO resource
efficiency with greater coverage of factors.

The performed research can become the basis for

Surther development of the multimodal cargo trans-
portation system based on the development of the
model for optimal management of the MTO business
processes
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1. Introduction

Multimodal transportation is a modern concept aimed
at increasing the efficiency of the world economic system by
transforming the relationship between trade and economic
partners and global carriers.

The key figure that should organize the <«door-to-door»
transportation process with the participation of various types of
transport within a unified responsibility system at optimal costs
is the Multimodal Transport Operator (MTO). It is the exis-
tence of MTO responsibility for the complete transport and lo-
gistic cycle that contributes to the formation and development
of an effective system of management, control, and coordinated
work of all elements of the transport and logistic system of dif-
ferent levels. The prospects for the MTO development are pri-
marily associated with a possible increase in return on invested
capital, provision of lower transport and logistic tariffs, as well as
the best organizational, technological, and financial conditions.

Taking into consideration the fact that the MTO has the
right to conclude a unified agreement of mixed transportation
and assume responsibility for the entire transportation chain,
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it must be a recognized company in the market of transport
and logistic services. Hence, it turns out that the MTO is the
only responsible party that can coordinate all types of trans-
port and organize multimodal transportation. Shippers and
cargo receivers are not able to perform the functions of the
MTO regarding the formation of the optimal transportation
route and the optimal price of the complete delivery chain due
to the lack of experience in controlling various modes of trans-
port and ensuring their effective interaction. These key par-
ticipants do not have the ability to identify, predict, and even
solve problems with their cargo that may arise during transit.

That is why the issues of determining the features of the
MTO activities and ensuring their effective development are
relevant and require a detailed study.

2. Literature review and problem statement

Paper [1] proposed the basic aspects of the organization
of optimal interaction of transport systems. The presented
research results provide the main provisions for ensuring the



economic efficiency of their comprehensive activities. Howev-
er, the issues related to determining the conceptual apparatus
of mixed transportation remained unresolved. The option to
overcome the corresponding difficulties may be associated
with the unification of the main concepts arising in the process
of interaction of transport systems. This approach is used in re-
search [2], which generalized the key concepts of mixed trans-
portation and proposed to distinguish between the concepts of
multimodal and intermodal transportation based on the degree
of responsibility of a carrier and by the scope of application.
In addition, it is stated in this paper that the transportation
distance should also be considered as a difference between the
two above categories, which is a controversial issue.

The system of key performance indicators of cargo trans-
portation from the point of view of logistics is given in pa-
per [3]. However, these proposals do not answer the question
of how to assess the effectiveness of the transportation pro-
cess within a complete delivery chain.

The problems of the development of multimodal trans-
portation systems and intermodal technologies are explored
in a significant number of scientific developments. Thus, the
authors of paper [4] study in detail the features of interaction
and coordination of modes of transport, as well as the use of
intermodal technologies in multimodal transportation. At the
same time, the activity of a multimodal transport operator
almost was not considered by scientists, and in general, is
identified with the concept of «a freight forwarder».

Paper [5] examined the basic concepts of multimodal trans-
portation, proposed the classification of the criteria for the
quality of multimodal transportation management, and deve-
loped mathematical models according to the specificity of the
transportation process. A multimodal transport operator acts as
a contract carrier, taking responsibility to its client for the car-
go safety along the entire route, and this is what distinguishes
it from a freight forwarder. This approach makes it impossible
to recognize the MTO as a responsible integrator of the «door-
to-door» transport and logistic process of cargo delivery.

Tasks and technologies of transportation management
within transport-terminal networks of multimodal transport
operators, as well as their mathematical descriptions, are
explored in research [6], in which the authors determine the
features of the activities of transport and forwarding compa-
nies in the organization of multimodal transportation. At the
same time, it is not entirely clear how the scientists interpret
the concept of «a multimodal transport operator» and by
what criteria it is possible to distinguish it from traditional
freight forwarders.

The author of paper [7] conducts a detailed analysis of the
main technological processes of mixed (multimodal) trans-
portation based on economic and mathematical modeling.
At the same time, the tools and methods given in this work
are inherent in maritime transport and do not take into
consideration the specific features of the organization of
mixed transportation with an air leg. Paper [8] states that
multimodal transportation results in saving the time of cargo
delivery from a producer to a consumer, decreasing the stock,
establishing competitive prices for products, reducing logis-
tical risks, etc. In addition, the author proposes a procedure
for calculating the effectiveness of multimodal transportation
of the i-th group, from which it is not clear what the at-a-load
tariff rate involves and how this indicator is determined.

Conceptual provisions of mixed transportation, func-
tions, and tasks of operators of multimodal transport, as well
as the role of sea transport in the international transporta-

tion system, are studied in detail in paper [9], however, in
this work, the emphasis is placed on organizational aspects
of multimodal transportation. The proposed scientific and
methodological approaches are inherent in the specifics of sea
transport and do not take into consideration the peculiarities
of other modes of transport, which significantly narrow the
possibility of their use in practical activities.

The problems and prospects for the development of
multimodal transportation in Ukraine are considered in
article [10]. At the same time, the focus is on rail transport in
the multimodal transportation system.

Thus, the conducted literature analysis makes it possible
to assert a sufficiently significant theoretical and metho-
dological substantiation of the problems associated with the
organization of multimodal transportation. However, in the
scientific circle, the issues related to determining the peculia-
rities of functioning and ensuring the effectiveness of the ac-
tivities of multimodal transport operators remain unresolved.
All this gives grounds to state that it is appropriate to conduct
a study devoted to the development of conceptual aspects of
the efficiency of activities of a multimodal transport operator.

3. The aim and objectives of the study

The aim of this research is to develop conceptual pro-
visions for the effective management of the activities of
multimodal transport operators. This will make it possible
to perform a quantitative and qualitative assessment of key
performance indicators of the system of multimodal cargo
transportation management.

To achieve the set aim, the following tasks should be solved:

— to identify the specific features of multimodal transport
operators as key participants in the market of transport and
logistic services, as well as to improve their classification
according to the relevant characteristics and to develop
a mechanism for the formation of the MTO products;

— to develop a system of goals and key performance indi-
cators of a multimodal transport operator;

—to adapt the DuPont factor model to modern condi-
tions for constructing a multiplicative model for assessing the
profitability of the capital of a multimodal transport operator.

4. Materials and methods of research

In the process of research, we used the methods for analy-
sis and synthesis to determine the key conceptual provisions
of scientific research works on the issues of multimodal trans-
port organization.

To clarify the essence of the concept of «a multimodal trans-
port operator», we used the methods of logical generalization.

Methods of systemic analysis were used in the study of
the role of a multimodal transport operator in the process of
forming a complete cargo delivery chain.

In the development of a system of key performance
indicators of multimodal transport operators, we used the
methods for evaluating economic efficiency and optimization
of managerial solutions.

The methods of statistic and factor analysis became the
basis for assessing the analytical materials of companies
DHL Supply Chain & Global Forwarding (Germany) and
Kuehne+Nagel (Switzerland) to determine the degree of the
key factors’ influence on the profitability of their own activities.



3. Results of development of conceptual provisions
for effective management of activities of multimodal
transport operators in the market of transport and
logistic services

5. 1. Determining organizational and functional fea-
tures of multimodal transport operators as key partici-
pants in the market of transport and logistic services

The UNO Convention «On International Mixed Cargo
Transportation» enshrines the status of an operator as any per-
son who, on his own behalf or through another person acting
on his behalf, concludes a contract of mixed transportation. An
operator is not an agent but rather acts as a party to the con-
tract that assumes responsibility for its implementation [11].

It was found that the MTO competitiveness largely de-
pends on how effectively they apply all available methods of
transportation process management. At the same time, the
key direction of activity should be the optimal use of existing
capacities, resources, and operating conditions of each parti-
cular kind of transport.

Based on the specific features of MTO functioning, a ge-
neralized classification, which takes into consideration the
status of an operator in relation to the existence of a fleet of
vehicles of various types and the possibilities of their organiza-
tional and technological integration, was proposed (Table 1).

It should be noted that linear conferences can also act as
the MTO. This is a formal agreement between several carriers

on the implementation of linear transportation on specific
routes under agreed terms of activity, in particular, tariff po-
licy, transportation conditions, reloading, etc.

Linear conferences, on the one hand, contribute to adher-
ence to the use of established tariff rates and eliminate price
manipulation in domestic transport markets. However, on
the other hand, they lead to aggravation of internal and ex-
ternal competition, as well as create conditions for removing
carriers specializing in only one transport mode, and accele-
rate the monopolization processes.

According to the world practice, the MTO solves a set of
complex problems and can independently perform separate
transport or terminal operations related to multimodal trans-
portation. The typical technology of MTO transportation is
shown in Fig. 1.

Fig. 1 shows that the tasks of the MTO are numerous
and multi-aspect. That is why their implementation under
the responsibility of one company is a beneficial solution for
a customer of multimodal transportation, not only from the
organizational but also from the financial point of view.

A multimodal transport operator is responsible for losses
resulting from the cargo loss or damage, as well as delivery
details if the circumstances that caused them occurred while
the cargo was under its control. The MTO is exempt from
liability if it is proved that it, its staff, or agents have taken
all measures that could reasonably be required to avoid such
circumstances and their consequences [12-16].

Table 1
Classification of multimodal transport operators (MTO)
Classification feature Type of MTO Brief characteristic
Container MTO Operators specializing, as a rule, only in container multimodal transportations
According to the Conventional MTO Operators specializing in multlmodal transportation of conventional (non-container,
sphere of activity general) cargoes (bulk, loose, fluid cargoes)
Combined MTO Operators specializing in both container and conventional multimodal transportations
Operators who use their own fleet of vehicles and independently provide transporta-
According to the de- Actual MTO tion activities
gree of independence - - —
of «door to doors Operators who carry out and provide transportation activities based on agreements
transportation AgreementMTO on managing the vehicles with enterprises of different types of transport (management
agreement)
MTO that own vehicles Operators who have their own fleet of vehicles of different modes of transport and
(Carrier-MTO) carry out transportation independently
According to the Operators that do not own vehicles of different modes. Non-Carrier-MTO will arrange

existence of the own

fleet of vehicles MTO that do not own ve-

hicles (Non-Carrier-MTO)

«door to door» delivery under their responsibility on a non-reloading basis using con-
solidated cargo loading into their own or leased consolidated cargo units (containers).
In case of acceptance of responsibility for cargo delivery by an operator, forwarding
documents are submitted and a multimodal bill of landing is made. A freight forwarder
can act as an MTO of this type

Universal MTO

According to the

scope of proposed ful activities

Operators that were formed to provide a wide range of additional multimodal trans-
portation services without resorting to investment in various types of vehicles. They
can choose an economical and efficient delivery method at any time. This type of
operator is focused on customers and requires significant volumes of cargo for success-

additional services

Operators specializing only in certain types of additional services in the process of
organizing and performing multimodal transportation. This type of operator focu-

Specialized MTO ses mainly on the implementation of transportation activities and the development of
a fleet of various types of vehicles
Global MTO MTO operating at the global level (multinational companies)
According to the rate | Regional MTO MTO operating within a specific region of the world

of territory coverage

International MTO dors (ITC)

MTO operating between separate countries, within the international transport corri-




ORGANIZATION AND TECHNOLOGY OF MULTIMODAL TRANSPORTATION

—P| 1. Receiving an order for multimodal transportation

2. Preparation of an agreement for multimodal transportation. Negotiation with a customer

—| 2.1. Gathering and processing the necessary information related to transportation

- cargo type (general, bulk, special); weight and dimensional characteristics of cargo;

- packaging and labeling details;

- forwarding point and destination point;

- delivery terms and conditions;

- payment conditions, conditions of letter of credit; possible risks and conditions of insurance coverage

A 4

2.2. Designing a transport proposal

- characteristic of customer company;

- TEO/capabilities of the transport and logistic infrastructure;

- designing the package of additional services;

- designing alternative transportation schemes;

- offer for a whole transportation chain «door to door» (clearly discussed routes);

- control at different transportation stages; freight and fees payment;

- transportation conditions (necessary package of documents, international law and regulations, customs
formalities), etc.

—4 2.3. Making and issuing an agreement on multimodal transportation

’| 3. Planning the stages of transportation process (designing a schedule)

- transportation coordination;

- cargo gathering and packing;

- terms of “door to door” delivery;

- reloading points (terminal procedures), etc.

A 4

4. Making agreements with sub-contractors

- local terminal operations; loading and unloading costs;

- possible customs clearance and making transit documents;

- assessment of responsibility between sub-contractors in relations to each other;
- payment of additional unexpected costs and fees, etc.

_’| 5. Performing actual loading

- providing large load places; cargo loading and placing;
- loading check; issuing transport documents

—DI 6. Performing actual transportation operation

- checking the loading terms; estimated terms of arrival and possible delays;
conducting the planned procedures at an unloading point;

cargo arrival at unloading point;

cargo arrival at a destination point;

unloading at a destination point;

- cargo delivery to a cargo receiver; cargo inspection; settling possible claims;
settling financial formalities (costs that are uncovered in an agreement)

7. Agreement completion due to fulfillment of all commitments

Fig. 1. Technology of organization of MTO transportation

The basis for designing and planning technological ope-
rations of multimodal transportation should be an assessment
of the state of a certain transport and logistic system. Thanks
to this, the MTO will be able to comprehensively approach
the management and operation of various transport modes,
traffic optimization in order to reduce the total time of «door
to door» delivery.

Multimodal routes are usually shorter and more reliable,
with minimal transit time, which provides a more accurate level

of control of costs, traffic schedules, and transport security. All
this is usually related to the possibility of coordination and syn-
chronization of various technological procedures, which leads to
the elimination of delays. In addition, with the help of proactive
methods of multimodal transportation management and a high
degree of control over a cargo flow, significant savings through-
out the transport chain are achieved. The key result, at the same
time, is an increase in the overall efficiency of functioning of the
transport and logistic system of a particular region or a country.



When interacting with other participants of the transpor-
tation process, an important task for the MTO is to calculate
the competitive tariff. The existence of a favorable tariff is
one of the key factors in deciding on the choice of a transpor-
tation operator since in most cases this makes it possible to
realize the financial interests of each of the participants in the
transportation process. Tariffs for cargo transportation along
multimodal routes are constructed taking into consideration
their useful value for shippers, which is created as a result of:

— achieving a higher level of transport safety due to the
general responsibility of the MTO (including for the inci-
dents where the place of their occurrence is not established);

— obtaining the optimal ratio of the magnitudes of costs
and time, which is determined by the effective combination
of different kinds of transport;

—ensuring a high level of flexibility and reliability of
cargo transportation, which is a consequence of centralized
management of business processes.

The conducted study of the world experience in setting
end-to-end rates of multimodal transportation shows that
the key distinction of tariff formation of separate MTO is
associated with the presence or absence of a transport fleet

and depends on the share of their output. Operators that own
vehicles (Carrier-MTO), from financial and economic points
of view, have a greater interest in loading them. However, on
the one hand, this may not always cause minimal costs for
transportation options, but on the other hand, it makes it
possible to offer the most favorable tariff conditions in case
of incomplete commercial loading of transport.

The MTO that do not own vehicles (Non-Carrier-MTO)
consistently select the optimal transportation variants ac-
cording to the level of costs and the possibility of obtaining
substitution effects. Note that a lower share of own output
compared to Carrier-MTO, as a rule, leads to a low level of
profitability. However, at the same time, Non-Carrier-MTO,
even with a not good enough market position, can perform its
activities even with cost coverage, which is caused by a lower
level of fixed costs.

The tariff offered by the MTO cannot be only the amount
of costs for each link of the transportation process (subcon-
tractor services). It should take into consideration the added
costs of additional services (warehousing operations, logistic
support, labeling, packaging, delivery from the destination
point, etc.) (Fig. 2).

International and national
normative-legal base for
regulation of multimodal

International standards of
servicing transport and
logistic clients

International rules of
transportation of export

Financial and economic,
political and other
restrictions at national and

and import cargoes

transportation global levels

| ) L |

MULTIMODAL TRANSPORT OPERATOR (MTO)

Level of forwarding

and agent service MTO products

Basic services: cargo transportation by the multimodal scheme
Specific features: MTO takes complete responsibility for performing
transportation operations, coordinated among all participants of the

Customs formalities

(simplified customs [ chain delivery or their contracts L :
procedures) Individual requirement
— - Cargo characteristics
Additional services: Delivery route
- — Direct additional services: logistic support, warehousing operations, Scope of necessary
Tariff systems of packaging, etc. services
different (tiransport |, |- Indirect additional service: unified service center, reducing the
modes

transportation time, developed network, insurance, simplification of
claim procedures,administration volume reduction, effective information
network (EIN), financial reliability
Capabilities of L
transport and logistic L /’x
infrastructure Development strategy, key
(country, region) goals, management system,
KPI, internal business

Innovative processes, partners High level of service
information | | = === _m_m— e e e = == = = = — quality
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Fig. 2. Mechanism of formation of products of the multimodal transport operator (MTO)



In other words, the MTO not only organizes the «door-to-
door» transportation, which can be called the basic product
but also offers a complete logistic concept that includes ad-
ditional value-added services [8]. This is what distinguishes
MTO from traditional transport service providers. It turns
out that an increase in interest in multimodal transporta-
tion depends on how attractive for a customer the proposed
«package» of operator’s services will be. At the same time,
such interest lies in the benefit for each participant of multi-
modal transportation associated with a decrease in the cost of
the transport and logistic delivery chain, specifically:

— packaging costs due to the use of modern packaging
facilities, transportation, and handling technologies;

—stock costs for both cargo shippers and conciliators
based on providing high-quality, reliable, and rapid transport
and logistic services;

— costs for warehouse operations and reduction of the
need for warehouse areas, which is a consequence of minimiz-
ing the level of stocks;

— total transport and logistic costs due to the reduction
of transportation time according to the multimodal scheme
compared to the unimodal or combined (separate) scheme, etc.

All this proves that the MTO activity is aimed at opti-
mizing and increasing the value of not only a separate link
in the transportation process, but also of the entire transport
and logistic system of a particular region (country).

3. 2. Development of a system of goals and key perfor-
mance indicators of the activity of a multimodal transport
operator

Adequately set strategic and operational goals, the
achievement of which should be evaluated according to the
relevant criteria, are the basis for the effective operation of
the management system. In this regard, considerable atten-
tion was paid to scientific approaches to establish the values
of these indicators. One of these approaches is the Balanced
Scorecard (BSC) system, the main goal of which is to trans-
fer the company’s mission to specific goals, objectives, and
indicators that are measured and can be achieved [17, 18].

Therefore, taking into consideration the above, it is pro-
posed to consider the possibility of using the BSC for the
MTO, for which it is necessary to determine the goals and
prospects of its development (Fig. 3).

The results of the set goals are measured using Key Per-
formance Indicators (KPI). In a general sense, KPI (Key
Performance Indicator) is an indicator of attaining success
in a particular activity or in achieving certain goals. We can
say that the KPI is an indicator that makes it possible to
quantify the actual results achieved. In practical activities,
the relations between KPI and BSC are as follows: the strat-
egy provides the KPI system with indicators and plans, and
the KRI system provides the strategy with actual data on the
direct implementation of the plan [18].

Strategic aims SF:

A\ 4

— SF»: costs optimization;

«Finance» Perspective
—SFi: increase in business profitability;

—SFs: increase in financial result in terms of key business process;
— SF4: diversification of income (obtaining income from new sources)

Strategic aims of SCA:

infrastructure;

Perspective «Clients and Assets»

—SCA: ensuring competitive and sustainable development;

—SCA,: increase in the share of multimodal transport market;

—SCAs: increase in the level of brand’s business reputation;

—SCAy: increase in the service quality level and clients’ satisfaction;

—SCAs: expanding the geography of activity;

—SCAg: optimization of costs of maintaining the objects of the transport and logistic

—SCA7: development of long-term partnership relations

Strategic aims of SBP:

SMin={SF; SCA; SBP; STD}

partners;

Perspective «Business processes»

—SBP;: improvement of the system of MTO management;
—SBP»: integration of business processes of the MTO with business processes of strategic

—SBPs: improvement of the system of management of quality of business processes;
—SBP4: improvement of the technologies of cargo flow processing;

—SBPs: enhancement of efficiency of the system of transport and ecological safety;
—SBPs: improvement of the system of interrelations with clients;

Ensuring business efficiency of a multimodal transport operator

Strategic aims STD:

A4

development staff;

Perspective «Training and development»

—STD;: improvement of staff operation quality;
—STD,: improvement of organization of management structure;
—STDs: improvement of the system of motivation of professional and personal

—STD4: improvement of working conditions and the level of satisfaction of employees’ needs;
—STDs: improvement of the investment attractiveness of a company

Fig. 3. System of strategic goals of the MTO



The best results of strategic management of the MTO can
be achieved on the basis of a well-developed KRI system, the
indicators of which will be aimed at the development of the
«client-oriented» program. This approach to the management
process will enable an operator to get the following advantages:

— access to new market segments with the unified quality
criteria for all structural elements of the MTO;

— expansion and promotion of provided services for ma-
ximum compliance with market requirements and individual
needs of customers;

— increase in effective financial and economic indicators
of the MTO;

—increase in the efficiency of production activities and
competitiveness in the transport and logistic market in ac-
cordance with the strategic goals and values of a company.

Thus, Table 2 shows the KPI system developed for the
MTO, the criteria of which are indicators of achieving the
set strategic goals.

To calculate comprehensive indicators of the system
efficiency, it is necessary to bring all private indicators to
a comparable form, in other words, to present it in the form
of dimensionless relative magnitudes. In qualimetry, this
procedure is called formalization or normalization of hetero-
geneous information [19, 20].

Table 2

System of key performance indicators (KPI) of MTO

Strategy

Key Performance indicators

1

2

Perspective «Finance»

Y1. 1. Net Sales;

Y1. 3: Net Income;

SFi(Yy) | Y1.4: Return On Sales — ROS;

5: Financial Leverage — FL;

Y1. 6: Return On Invested Capital — ROIC;
7: Return On Equity — ROE

Y1. 2: Earnings Before Interest, Taxes, Depreciation, and Amortization — EBITDA);

Y2. 1: Ratio of cost of transportation to sales;
SE(Y,) | Y2.
Y2

W

Share of costs of key business processes in the total costs of a company;
Ratio of administrative costs to the company’s income

: Average yield per cargo unit;

SF3(Ys) : Volume of cargo transportation in containers;

IIIISI

: Share of additionally provided logistic services

: Share of the market of cargo transportation in specialized containers;

: Volume and structure of transported cargoes in the context of various transport modes, routes, markets;

—_

SFi(Yy)

SE
[\l

: Revenues from new services (in dynamics)

: Evaluation of fulfillment of the plan of services scope expansion;

Perspective «Clients and Assets»

ment (service quality);

Y5. 2: Level of service quality;

Y5. 3: Total index of satisfaction with service;
Y5. 4: Efficiency of top-managers

SCA(Ys)

Y5. 1: Availability of certificates of compliance with international standards, bonuses, and awards in the field of manage-

SCAy(Ys)

S
-

: Share of multimodal transport market at the global, national and regional levels

SCA3(Y7)

33

: Coefficient of the ratio of positive and negative reviews in mass media and social networks;
: Evaluation of the structure of the company’s regular customers (in dynamics)

: Average income per customer;
: Perfect Order Index — POI);

3 %
N —

Y8. 4: Coefficient of documents return in due time;
SCA4(Ys)
warehouse infrastructure);

Y8. 6: Average service time for one order;

Y8. 7: Number of documents issued without mistakes;

8. 3: Coefficient of performing cargo development «exactly on time»;

¥8. 5: Utilization level (ratio of actual volume or weight of the transported cargo to the total capacity of a vehicle, capacity of

¥8. 8: Coefficient of customers’ satisfaction with service quality in terms of servicing

SCAs(Yo) Y9. 2: Geographical structure of the route network

Y9. 1: Geographical structure of representative offices;

SCAe(Y10)

Y10. 1: Specific costs for the maintenance of the fleet of vehicles;
Y10. 2: Specific costs for the maintenance of terminal equipment;
Y10. 3: Specific costs for the maintenance of containers;

Y10. 4: Coefficient of downtime of vehicles under cargo operations

SCA7(Y11)

Y11. 1: Specific weight of cargo volume transported on multimodal routes without the participation of third parties;
Y11. 2: Specific weight of cargo volume transported on multimodal routes with the participation of third parties




Continuation of Table 2

1 2

Perspective «Business processes»

Y12. 1: Level of using the MTO potential;

Y12. 2: Level of competitiveness of MTO product;

SBP((Y12) | Y12.3: Level of entrepreneurial risks;

Y12. 4: Costs of the company management apparatus;

Y12. 5: Deviation of the actual sales value from the estimated one

Y13. 1: Structure of business processes for executors;
Y13. 2: Revenues from business processes performed on contractual terms;

SBPy(Y13) Y13. 3: Number of partners with who long-term agreements are concluded,;
Y13. 4: Dynamics of revenues obtained through a partnership
Y14. 1: Share of transferring and cancellation of vehicles’ loading by the fault of the MTO;
Y14. 2: Share of services that were not performed by the fault of MTO;
SBPy(V10) Y14. 3: The number of planned activities aimed at improving the service quality and their deviation from those actually imple-
3(Y14
mented;
Y14. 4: Indicator of compliance of the quantity and quality of delivered cargo TTN;
Y14. 5: Dynamics of costs for improving the company’s quality management system
Y15. 1: Share of recorded TV that does not correspond to the order by technical characteristics and quality;
Y15. 2: Share of TV that was late to arrive to be loaded (unloaded);
Y15. 3: Average duration of unplanned downtime of TV;
SBP4(Y15)

Y15. 4: Share of cargo volume delivered with delays;
Y15. 5: Average time of terminal handling of cargo;
Y15. 6: Stock level

Y16. 1: Availability of certificates in the field of transport and environmental safety, labor protection;

Y16. 2: Indicator of preservation of cargo accepted for transportation; Y16. 3: Number of incidents that occurred during cargo
delivery;

SBP5(Yi) | Y16. 4: Number of cases of industrial injury;

Y16. 5: Costs for implementation of environmental protection measures, ensuring transport and industrial safety;

Y16. 6: Level of implementation of energy-efficient technologies;

Y16. 7: Number of insured cases

Y17. 1: Number of complaints, appeals, and claims received by a transportation operator (in dynamics);

SBPs(Y17) Y17. 2: Time to handle one appeal

Y18. 1: Level of automation of services provided to customers;
SBP;(Y1g) | Y18 2: Level of the introduction of electronic document flow in the context of business processes;
Y18. 3: Dynamics of costs for development of information infrastructure

Perspective «Training and development»

Y19. 1: Employees’ efficiency;
STD1(Y19) | Y19.2: Assessment of the implementation of the plan of professional development and training of personnel;
Y19. 3: Assessment of the quality company’s management performance

Y20. 1: Effectiveness of organizational management structure;

Y20. 2: Effectiveness of relations between structural units;

Y20 3: Level of compliance of the profile of posts in accordance with the distribution of responsibility in the system of business
processes

STDy(Y20)

¥21. 1: Stimulation of professional and personal development of personnel based on achieving target values of key performance
STD3(Y41) |indicators;
Y21. 2: Assessment of career opportunities for employees

¥22. 1: Staff turnover rate;

¥22. 2: Level of employees’ satisfaction with working conditions;

STD4(Y9y) | Y22.3: Level of employees’ satisfaction with salary;

Y22. 4: Dynamics of average salary;

Y22. 5: Level of employees’ satisfaction with the socio-psychological climate in the workforce

¥23. 1: Revenues from the introduction of innovative projects (structure, growth rate);

STD5(Y23) ¥23. 12 Coefficient of investment attractiveness of a company

The most appropriate is the method of natural normaliza- Thus, let us assign i=1, ..., m is the number of comprehen-
tion, which makes it possible to normalize the values of diffe-  sive KPI; j=1, ..., n is the number of private KPI, included
rent indicators. That is, according to this method, values are  in one comprehensive indicator. The following designations
reduced not only to the general dimensionless scale, but also  are introduced: Y is the integrated KPI; Y; is the compre-
to the general interval range [0; 1], where 0 means that an  hensive KPI; Yj; is the normalized value of the private KPI.
indicator is the least important, and 1 is the most important. ~ In this case, g; is the private KPI; q;’. is the basic or opti-



mal value of the private KPI; qf;'” {max(qijt);min (qﬁ)} is the

boundary or boundary admissible values of the private KPI,
maximum and minimum, respectively.

In the general case, each comprehensive indicator Y; com-
plex can contain a different number of private indicators Y.
However, to simplify the mathematical description of the
applied calculation methods, it is assumed that the num-
ber of private KPIs of each comprehensive indicator is the
same (j=1, ..., n).

Different methods are used to calculate the normalized
values of Yj; private indicators KPI gj;.

For example, if boundary values are set for some private
KPI, in other words, a «admissible corridor» is assigned,
the normalized value of this indicator can be determined as

follows [18, 19]:

_ qif_min(qij)
Kj_max(qij)—min(qij). )

In this case, if private KPI values are restricted only on

one side, one can reduce this formula to another form [18, 19]:
q, —q(’.""

q[j _qij

i

If a basic or optimal value of private KPI is assigned, it
is possible to use simplified normalization formulas [18, 19]:

T r oo .
Y, =—,if with increasing g,

ij
there is an improvement of Y,

. (€))
9 ifwithi i

Y, = ;, if with increasing g

ij

there is a deterioration of V.

The first formula of system (3) corresponds to the case
when an increase in the value of a private indicator leads to the
improvement in a comprehensive indicator. The second formu-
la, on the contrary, is used when an increase in the value of a pri-
vate indicator leads to a deterioration of a comprehensive KPI.

In the case when the indicators of quality of the basic one
and objects have almost the same values, the following formu-
las are used [18, 19]:

Y, = (qz]ql’;, when g, <1,
' “)

q; _
Y, = (q-;].qijk, when g; >1.

ij

where % is the degree indicator.

When evaluating any process that causes a change in the
value of a private indicator for a certain period from basic va-
lue ¢° to current value g, the corresponding level of a private
KPI can be calculated from formula [18, 19]:

9; =45

b
i

i

: )

It is also possible to convert in a simplified form the
values of private KPIs to dimensionless magnitude using the
linear dependence in the form given in [18, 19]:

Yij :w-qu, (6)

where w is the conversion factor.

Note that the above calculation formulas are used to nor-
malize indicators that are subject to quantitative evaluation.
If a private KPI has a qualitative or relay assessment, other
normalization methods should be used for it.

The value of comprehensive performance indicator Y; can
be obtained based on the following formula:

s,
R

Y,= (7)

Where Yl.jb is the basic (optimal) value of the totality of
private KPIs.

If all comprehensive indicators are considered conditio-
nally equivalent, the integrated KPI'Y is determined as follows:

1 m
v=—3, ®)

In order to take into consideration the different signifi-
cance of comprehensive indicators, it is necessary to intro-
duce weight coefficients ;, then the formula for calculating
the integrated KPI Y will take the following form:

— at a linear «convolution» (additive form):

Y=Yo¥; ©)
=1

— at nonlinear «convolution» (multiplicative form):

- . 1
r=[TAF = v

(10)

In this case, the sum of the values of all weight coeffi-
cients should be equal to unity:

(11)

Understanding what the business process consists of, what
factors within a company affect its effectiveness forces trans-
port operators to review the methods for evaluating the effec-
tiveness of their activities. The traditional measurement of the
effectiveness of an enterprise, which is focused only on finan-
cial indicators, quickly becomes outdated and does not give
a complete picture of the state of a company, it does not make
it possible to construct an accurate forecast of its development.

Factor models reveal the most important causal relations
between the indicators of the financial state of an enterprise
and its financial results. That is why they are an indispens-
able tool for assessing the current situation [20, 21].

3. 3. Construction of a multiplicative model for assess-
ing return on equity of a multimodal transport operator
based on the adaptation of the DuPont factor model

To determine the efficiency (return) on the company’s
equity as one of the most important KPIs, the classical for-
mula for calculating the DuPont factor model was adapted
to modern conditions and a multiplicative model, which will
take the following form, was constructed:

PTP SR DR CA

quiy(ROE) = —— — — . ——

quul),( ) SR DR CA STLX

W STL BK EQ _  bocodoblom, (12)
BK EQ A



where PTP is the pre-tax profit; SR is the revenues from sale;
DR is the magnitude of debt receivable; CA — current assets;
STL is the short-term liabilities; BK is the borrowed capital;
EQ is the equity; A is the assets; Requiy (ROE) is the Return
On Equity (ROE); a is the Return On Sales (ROS); b is the
turnover of debt receivable; ¢ is the share of debts in current
assets; d is the coefficient of current liquidity; % is the share
of short-term liabilities in borrowed capital; [ is the ratio of
borrowed capital and equity; m is the autonomy factor.

The essential task to determine Return on Equity as one of
the KPIs for increasing the business profitability is to generate
initial information, on the quality and reliability of which the
result and certain management decisions will depend.

Thus, to prove the feasibility of applying this model in
practical activities, we will carry out appropriate calculations
for global players in the multimodal transportation market,

Based on the data of Table 4, we determined Return
on Equity (Requiry) of the studied providers of transport
and logistic services. The constituents of Requiny: Return on
Sales (Rgues), turnover of debt receivable (TDR), the fraction
of debt receivable (DR) in current assets (CA), coefficient of
current liquidity Ciiguigiry, the fraction of short-term liabili-
ties (STL) in borrowed capital (BC), coefficient of borrowed
capital and equity ratio (Cpc/rg), autonomy factor (Cayr).

In the process of factor analysis of Return on Equity,
we used the method of relative differences to determine the
influence of factors on an increase in the effective indicator
only in multiplicative models according to relative indica-
tors (expressed by a coefficient or percentage).

Based on this methodology, changes in Return on Equity
were determined as follows:

namely: DHL Supply Chain & Global Forwarding (Germany) AYTDR = ( ROmonh20 L AYR,, )%7 (13)
and Kuehne+Nagel (Switzerland). " 0 TDRTM
It should be noted that according to the annual rating of AVFraction...
global freight forwarders-suppliers of transport and logistic o8 -
services Armstrong & Associates, these companies shared the AFraction
first position in 2019 (Table 3). RO montts2019 r
— equity . CA (14)
Table 3 +AYR‘WZES +AYTDR Fractionf)jnmhs 2019
CA
Top 5 of global freight forwarders-providers of transport AR
and logistic services in 2019 [22] AYR,,, = quz.;;mszm Wiﬁ’ﬁow (15)
sales
Gross income Marine Air trans-
Rank Provider (USD million) tr(;i[r}::%))rt port () Ré?q[:;l);lhs 2019 AYR,,. + .
liquidit
DHL SUPPI)’ AYC[i‘iuidiW = +AYTDR + : CQ mun({hs 2':319 ) (16)
1 | Chain & Global | 27,302 3,207,000 | 2,051,000 +AYFraction,, liquidity
Forwarding A
1 Kuehne+Nagel 25,875 4,861,000 | 1,643,000
9 months 2019
2 | DB Schenker 19,349 2,294,000 | 1,186,000 Lo +AYR, +
3 DSV 14,355 1,907,126 | 1,071,266 AYFractiong, =| +AYTDR+ x
4 Sinotrans 11200 | 3,770,000 | 502,000 " | +AYFraction,y, + AYCy4,
5 Expeditors 8,175 1,125,137 | 95,5391 . “
AFraction g,
. . . X BC (17)
Companies DHL Supply Chain&Global Forwarding and Fractionn™ >’
Kuehne+Nagel belong to the group of freight forwarders, BC
which by all accounts are multimodal transport operators.
In other words, they assume full legal responsibility for all .
Y K K | RSm.onths201J +AYR + AC
transport and logistic risks and cargo delivery with the par- equity sales BC
ticipation of various modes of transport. AYC,. =| +AYTDR+AYFraction, + | ——1s, (18)
All the necessary data to determine the return on equity EQ ca Ce
according to the multiplicative model of the selected compa- +AYCy g, + AYFraction g, e
nies are shown in Table 4. ' BC
Table 4
Source information for determining return on equity of MTO [23, 24]
No. by order | Indicators, Euro million | Conditional designation | DHL Supply Chain & Global Forwarding Kuehne+Nagel
1 Return on Sales SR 46,385 47,690 1,305 14,571 | 13,652 | -919
2 Pre-tax profit PTP 2,396 2,392 —4 721 718 —4
3 Current assets, including: CA 15,052 16,913 1,861 4,788 | 8,588 | 3,801
3.1 Debt receivable DR 8,561 8,397 -164 3,313 | 3,012 | -301
4 Borrowed capital, including: BC 37,777 39,924 2,147 6,903 | 6,532 | —371
4.1 Short-time liabilities STL 16,873 165,75 -298 4,535 | 4,663 129
5 Equity EQ 14,392 13,360 -1,032 2,136 | 2,056 | —80
6 Assets, total A 52,169 53,284 1,115 9,039 | 8588 | —451




RQ months 2019 +AYR +

equity sales

+AYTDR+
AYC,, =|+A Ychtion% +AYC,ii, % (19)
+AYFraction L;L +AYC BC |
BC 70
AYC = AR L AYR,, +AYTDR+

cumulative equity sales

+AYFraction,, + AYC +

liquidity
CA

+AYFractiong, + AYC,. +AYC,,.

BC EQ

(20)

All received data are summarized in Table 5, based on
which factor analysis of Return on Equity of the studied
MTO was carried out.

Conducted calculations revealed that Return on Equity
of companies DHL, Supply Chain & Global Forwarding
in 2020 (for 9 months) amounts to 4.49 %, which is by
0.10 lower than 2019 (9 months). It was also determined
that this indicator of company Kuehne+Nagel in 2020 (for
9 months) increased by 0.38 % compared to the similar pe-
riod of the previous year and made up 8.36 %.

The assessment of the impact of the factors on Return
on Equity of DHL Supply Chain & Global Forwarding and
Kuehne+Nagel can be presented graphically (Fig. 4).

Consequently, the obtained data of factor analysis in-
dicate that an increase in return on sale led to a decrease
in return on equity by 0.13%. As a result of accelerating
the turnover of debt receivable, the key criterion increased
by 0.22 %. As the share of debt receivable decreased, the
effective indicator decreased by 0.539 %. An increase in the
current liquidity factor led to an increase in return on equity
by 0.59 %. A decrease in the share of short-term liabilities in
borrowed capital caused a decrease in the return on equity
of MTO by 0.33 %. An increase in the coefficient of the ratio
of borrowed capital and equity led to an increase in effective
indicator by 0.6 %. Within the reporting period, there is also
a decrease in the autonomy factor, due to which the compa-
ny’s return on equity decreased by 0.45 %.

As conducted calculations for Kuehne+Nagel company
reveal, the growth of return on sale and turnover of the com-
pany’s debt receivable led to an increase in return on equity by
0.49 % and by 0.26 %, respectively. As a result of a decrease in
the share of debt receivable, the effective indicator decreased
by 4.31 %. An increase in the current liquidity rate and the
share of short-term liabilities in borrowed capital led to an in-
crease in the return on equity of MTO by 3.29 % and 0.67 %,
respectively. A decrease in the ratio of borrowed capital and
equity led to a decrease in effective indicator by 0.14 %. At
the same time, an increase in the autonomy factor led to an
increase in the company’s return on equity by 0.11 %.

Thus, the obtained findings prove that
companies DHL Supply Chain & Global

) ) . Table 5 Forwarding and Kuehne+Nagel are cost-
Results of calculation of Return on Equity (Reguir,) according effective and attractive in terms of invest-
to the modified DuPont multiplication model ing in their development.
DHL Supply Cha.m & Global Kuchne+Nagel
Forwarding
No. of Indicators 9 9 9 9 6. Discussion of the results of the
order months | months Chfnges months | months Chfnges proposed conceptual provisions for
2019 2020 | 57| 2019 | 2020 | ) ensuring effective management of the
1 Retoss % 5.9 5.0 015 50 53 0.31 activities of a multimodal transport
TDR 542 | 568 | 026 | 440 | 453 | 0.13 operator
Share of DR/ CA 0.57 0.50 —0.07 0.69 0.35 —034 It should be noted that the activities
3.1 Cliquidity 0.89 1.02 0.13 1.06 1.84 0.79 of the MTO as a principal of a unified
4 | Shareof STL/BC | 0.45 0.42 -0.03 | 0.66 0.71 0.06 contract of transportation belong to more
41 Crc/rq 962 299 0.36 3.93 318 ~0.05 than one mode of transport, regardless
Cau 0276 | 0251 | 0025 | 0236 | 0239 | 0003 | ©f who is the actual carrier. The MTO
% differs from other transport intermedia-
cquy 72 459 449 010 | 798 8.36 0.38 ries, in particular from traditional freight

-4.00 | N\
N/
-5.00 4 ¢
500 4.31
Rsales TDR Fraction Coefficient Fraction
DR/CA  of liquidity STL/BC

Coefficient Coefficient

BC/EQ

forwarders, taking legal responsibility and
all risks for cargo transported with all pos-
sible consequences.

At the same time, the competitiveness
of the MTO depends on how effectively it
manages available resources and realizes
its own potential. Given this, the authors
conducted a study of the organizational
and technological characteristics of MTO
activities in the market of transport and
logistic services. The classification of ope-
rators according to the following features
was improved by (Table 1): the scope of
activity; the degree of independence of

ofautonomy _ qoor to doors transportation; the exis-

‘ —&— DHL Supply Chain & Global Forwarding

--+--Kuehne + Nagel ‘

tence of its own fleet of vehicles; the range

Fig. 4. Assessment of impact of the factors on Regui, of the studied MTO

of additional services offered; the coverage
of the territory.



The proposed classification makes it possible to form the
business model of the MTO as an integrator of transport and
logistic processes of cargo delivery, rather than to consider
it only from the point of view of belonging to the operation
of any type of transport (mainly water), as proposed in
research [8]. The authors of [8] divide the MTO into two
types: Vessel Operating Multimodal Transport Operators
and Non-vessel operating common carriers.

During the movement of the «door to door» cargo flow,
the cargo can be involved in numerous transport links. That
is why it is fundamentally important that the MTO can de-
sign and ensure the effective integration of various modes of
transport, with their peculiarities taken into consideration.
The authors systematized the technology of transportation
organization of the MTO, which will make it possible to com-
prehensively approach designing and planning technological
operations according to multimodal transportation schemes.

The MTO ensures the satisfaction of interests of the
participants of the transportation process not only under
the condition of providing more profitable financial and eco-
nomic offers but also because of the creation of an individual
package of services, that is, in addition to the basic (trans-
port) component, it will take into consideration additional
service. In scientific and practical developments [5,9-11]
there is only a list of basic and additional services of the
MTO, but it was not established due to what opportunities
and criteria they are not implemented. The product forma-
tion mechanism, proposed in Fig. 2, shows how external con-
ditions and internal business processes of an operator affect
the quality of offered services according to the established
criteria and resource capabilities.

The system of strategic goals of the MTO developed based
on the Balanced Scorecard approach (Fig. 3), is the basis for
its effective development by perspectives: finance, clients and
assets, business processes, training and development.

To achieve the best results of strategic management of the
MTO, the KPI system was proposed (Table 2).

It should be noted that in paper [8] business indicators of
the MTO activities aimed at assessing the service component
and its capabilities in the field of sea transportation, were stated.
This indicates the incorrectness of application of this ap-
proach for operators specializing in other modes of transport
and various types of additional transport and logistic services.

In addition, these criteria do not reflect the relations for
the MTO strategies and do not make it possible to determine
the effectiveness of its activities according to internal busi-
ness processes.

In contrast to [8], this study proposes a more informative
KPI system, the use of which makes it possible to quantify
the strategic goals of an operator. On this basis, it is possible
to timely determine the «bottlenecks» in the MTO activities,
as well as to take effective measures to eliminate them.

It was established that in order to achieve the key goals
of the MTO, it is important to determine the causal relation-
ships between the indicators of its financial condition and
its financial results. DuPont’s modified multifactor model
prioritizes factor assessment of the indicators that are more
stable over time at a wide coverage of factors.

The application of this model in the practical activities of
the MTO provides a comprehensive assessment of return on
equity. This generally indicates its investment attractiveness
but does not make it possible to fully reflect the relation
between its production indicators and financial results. At
the same time, its use can be a harmonious transition to the
formation of the methodology for evaluating detailed KPIs,
constructed on the principles of minimizing contradictions
between production and financial capabilities to improve the
main strategy.

7. Conclusions

1. It was proven that MTO is a responsible integrator
that organizes the transportation process with the partici-
pation of various modes of transport and offers additional
logistic service on favorable terms at a competitive tariff.
The proposed classification of the MTO and the technology
of multimodal transportation organization, proposed in this
paper, taking into consideration the available resources and
existing opportunities, provide more accurate control of costs,
traffic schedules, and transport safety. The use of proactive
methods of managing the transportation process and a high
degree of control over the cargo flow makes it possible to ob-
tain cost savings throughout the transport chain, which leads
to an increase in the overall efficiency of functioning of the
transport and logistics system of a particular region, country.

2. The developed conceptual provisions for ensuring
effective management of the MTO activities, namely the
proposed system of strategic goals and the KPI, provide an
opportunity to get competitive market positions.

3. The approbation of the modified DuPont multifactor
model to assess return on equity of the MTO as one of the
KPIs proves its feasibility in applying the process of complex
determining of resource opportunities, investment attractive-
ness, and further development of the MTO at the first stage.
The proposed model prioritizes more time-stable indicators
based on determining the levers for increasing the efficiency
of MTO resources with greater coverage of factors during the
factor assessment. It can become the basic stage of the forma-
tion of the methodology for evaluating detailed KPTs.

Our research can form the basis for the subsequent de-
velopment of the system of multimodal cargo transportation
based on the development of a model for optimal manage-
ment of the MTO business processes.
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