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In the new conditions of the modern transportation system and the introduction of
digital technologies to optimize freight transportation, it is necessary to form effective
software, technical and planning and organizational means to support the productivity
of companies. Conducting a comparative analysis of various approaches to practice-
oriented routing of freight transportation by road makes it possible to create a basis for
developing optimization measures related to the use of automated systems for improving
transport logistics and the formation of new approaches to planning fuel consumption. It
is the accounting of the results of the logistics analysis of freight transportation as a
condition for optimizing the entire production process that contributes to the
development of logistics and the sustainability of industry companies, and constant
monitoring provides information that allows you to control the entire technological
process of freight transportation in the future. The study considers the innovative
author’s approach of truck driver Ivan Pronenko, which is aimed at transforming
uncontrolled fuel costs into a controllable parameter of the transportation process and
involves the integration of route selection, refueling stops and parking into a single
planning system. It was found that the method offers drivers and dispatchers a clear
algorithm of actions, which will significantly improve the predictability of the expected
time of arrival, will contribute to maintaining the proper level of transportation safety,
while reducing operating costs. The methodology considered in the study is positioned
as an effective alternative to the established traditional practices of dispatch support,
which do not always take into account all the factors affecting a specific transportation.
The results of the study have practical value for owner-operators, for optimizing the
functioning of small and medium-sized truck fleets, as well as commercial drivers
working on off-road, regional or specialized routes.
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Y HOBHUX yMOBax Cy4yacHOi CHUCTeMM IepeBe3eHb Ta BIPOBAKEHHA LHUPPOBUX
TEXHOJIOTIH [/ onTHMi3anii BaHTaxKonepeBe3eHb HeoOXifHO dopMyBaTH edEeKTUBHI
NpPOrpaMHO-TEeXHI4YHI Ta MJaHOBO-OpraHisaliiHi 3ac06M MiATPUMKH MPOJLYKTHBHOCTI
koMmnaHii. [IpoBefleHHA NOPIBHAJNBHOrO aHa/li3y pIi3HUX NiAXOAIB [0 NPaKTHKO-
OpIEHTOBAHOTO MapUIPYTU3YyBaHHA BaHTaXkollepeBe3eHb aBTOTPAHCIOPTOM Ja€
MOXJIMBICTb CTBOPUTH OCHOBH [IJIs1 pO3POOKHM ONTUMIi3alilHUX 3aX0/iB, MOB’SI3aHUX i3
3aCTOCYBaHHAM aBTOMAaTHU30BaHUX CUCTEM YAOCKOHAJIEHHA TPAHCIIOPTHOI JIOTICTUKH Ta
¢dbopMyBaHHS HOBHUX MiJXOAIB [10 NJIaHyBaHHS BUTPAT nasuBa. CamMe 061K pe3ysibTaTiB
JIOTICTUYHOI'O aHa/i3y 3 BaHTaXoIllepeBe3eHb HK YMOBa ONTUMIisaLil BCbOro
BUPOGHUYOIO MPOLECY CIPHUSIE PO3BUTKY JIOTICTUKH Ta CTIHKOCTI rajiy3eBUX KOMIaHiH,
a mnocTidHe 3AilCHeHHS MOHITOpPWUHry [nae iHdopMaliilo, sKa HaJajdi J03BOJISE
KOHTpPOJIIOBAaTH BeChb TEXHOJIOTIYHMH Ipoliec BaHTa)KolepeBe3eHb. Y JOCJiKeHHI
pPO3I/IIHYTO iHHOBaliMHUNA aBTOPCHKUW MiAXif Tpak-ApaiiBepa IBaHa IlpoHeHKa, 110
CpsIMOBaHUM Ha TpaHCcHOpPMaLlil0 HEKOHTPOJIbOBAaHUX BUTPAT Ha NaJlbHe ¥ KepOBaHUU
napaMeTp INpoLecy IepeBe3eHb Ta INepezAbadae iHTerpanilo BHOOpPY MapuIpyTy,
3YNUHKHU JJId 3alpaBKU Ta NapKyBaHHA B €UHY CUCTeMy IJlaHyBaHHA. BcTaHOBJIEHO,
LI0 MeTOJ, NMPONOHYE HaJaTH BOAIAM Ta AUCHeTYEpaAM YITKMHA aJIrOpUTM AiH, 1[0
JI03BOJIMTh 3HAYHO MNOKPAIUTH INepej0adyBaHICTb O4YiKyBAaHOrO 4Yacy NpPUOYTTS,
COpUSATUMe MiATPUMILI HaJIe>KHOTO PiBHSA 6e3NeKu nepeBe3eHb, OAHOYACHO 3HUXKYIOUH
onepanifiHi BuTpaTu. Po3risiHyTa y JOCHAiIIXKEeHHI MeTOoJWKa MO3ULiOHYEThCS
epeKTHUBHOIO a/IbTepPHATHBOIO YCTaJIeHUM TPaAULiHHUM IPaKTHUKAM JJUCIIeTYePCbKOI0
CYyNpOBOAY, 110 He 3aBXAW BpaxOBYKOTb yCi YWHHUKM BIUINBY Ha KOHKpeTHe
rnepeBe3eHHd. Pe3ysbTaTy AOC/HIIKEHHA MalOTh NPAaKTUYHY LIHHICTb JJI BJIACHUKIB-
omepaTopiB, [Ass onTuMizanii GyHKI[iOHYBaHHS MaJdx Ta CepefHiX aBTOHApKiB
BaHTAXHUX aBTOMOOIMIB, a TakKoXK KOMepIiHHUX BOJAiiB, 110 NpaLlIOTh Ha
N03alllJIAX0OBUX, perioHa/IbHUX ab0 cneliasizoBaHUX MaplIpyTax.

KJ/IIOYOBI CJIOBA

BaHTaXHI InepeBe3eHHd, CUCTEMA ynpaBJIiHHH, JIOTICTHKa, €KOHOMIYHa
eq)eKTI/IBHiCTb, AHCHGT‘{epCbKi CUCTEMH, aBTOPCbKA METOJHKaA HpOHeHKa.
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1. Introduction

With the development of information technologies, the possibilities for their application in the
transport sector are expanding, particularly in the field of freight transport. One example of such
innovations is the development and implementation of automated dispatch control systems for road
transport, which allows for increased economic efficiency of a company’s operations.

The typical way in which fleets operate creates several systemic problems: first, fuel is considered
a fixed cost rather than a controllable variable; second, drivers purchase fuel independently without
prior price analysis, and route selection rarely takes into account the geography of fuel prices; finally,
planning processes are reactive rather than proactive, and decisions about fuel and parking are made
on a trial-and-error basis, without a clear system or calculations. As a result, a significant portion of
profits is lost directly on the routes.

Traditional dispatching systems are unable to meet the requirements for minimizing costs to
support the sustainable operation of a road transport company. Among other things, this requires
reducing overall costs without compromising delivery times or safety, which is seen as an effective cost
optimization tool for small and medium-sized fleets.

To a large extent, the financial success of road transport companies depends on their ability to
optimize costs, adapt to changing conditions, and at the same time ensure high-quality services.
Therefore, researching the prerequisites for increasing the economic efficiency of these companies is an
extremely relevant and important task for practitioners and researchers.

2. Literature Review

Contemporary researchers examine the vulnerability of the freight transport system to various
factors, including internal, external, operational, financial, and logistical ones (Carlan et al. [3], Domagata
and Kadtubek [4], Gibbons et al. [6]). As scientists note, the need to ensure the smooth functioning of
the navigation and communication system raises the question of transforming traditional approaches
to dispatch management.

The issue of forming reserve stocks for enterprises was considered in Guo et al. [7], Melo et al. [9].
In recent publications by Bandeira et al. [2], Dong et al. [5], and Ranieri et al. [11] provide a general
analysis of the technical characteristics of monitoring and dispatch control systems for freight
transportation, while the scientists highlight the problem of operational management of mobile assets
based on two-way communication between the dispatch center and the mobile asset.

The issue of information support for the transportation process was considered in the
publications by Ambra et al. [1] and Huang et al. [8]. The works of Navas-Anguita et al. [10] and Zhang
et al. [14] highlight the problems of reducing unplanned stops at filling stations and reducing the time
spent in heavy traffic jams in order to optimize fuel consumption and reduce the operational load on
dispatchers.

Several aspects of the issue under study are considered in the publications by Speranza [12],
Vijayagopal et al. [13], where the authors integrate an innovative approach to determining the economic
efficiency of a transport company’s operations, which, in addition to traditional aspects, includes taking
into account the cost of fuel per unit of distance, the average fuel consumption per trip, and compliance
with logistical conditions. At the same time, the question of regulating fuel consumption in the process
of freight transportation as a controllable parameter, as well as integrating route selection, refueling,
and parking into a single planning system, remains open.

In other words, it seems relevant to combine scientific research in the field of the economics of
motor transport enterprises based on the theory of control. This requires the development of a clear
algorithm for optimizing the logistics process to increase the economic effect of activities, while
maintaining an adequate level of transport safety.

3. Problem Statement

The article aims to conduct a comparative assessment of the economic efficiency of standard
dispatching systems and the author’s practice-oriented routing methodology developed by truck driver
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Ivan Pronenko, determining their impact on fuel costs, operational performance, and overall freight
transportation effectiveness, as well as to substantiate the feasibility of integrating route planning,
refueling strategy, and parking decisions into a unified planning system to enhance the sustainability
and profitability of road transport enterprises..

4. Methods and Materials

The study is based on a comparative analysis of conventional dispatcher routing practices versus
I. Pronenko’s truck-driver methodology as an integrated approach to trip planning. The materials
included the described workflow of both approaches and generalized trip-performance indicators
relevant to economic efficiency in freight trucking (fuel cost per km, average fuel consumption, share of
fuel savings, route reliability, number of unplanned stops, idle time, and nonproductive mileage). The
methods combined analysis, synthesis and systematization of the proposed planning logic with
scenario-based route modeling: a baseline route and feasible alternatives were compared while
incorporating refueling strategy (where to buy minimal versus main volumes, reserve policy) and
parking decisions. Effectiveness was assessed through a KPI framework that jointly considers economic,
time-related and operational criteria, with the understanding that the magnitude of savings depends on
vehicle type, load, route profile and regional fuel-price conditions.

5. Results and Discussion

For a modern enterprise to operate successfully, it is essential to minimize depreciation costs and
use fuel and lubricants economically while optimizing transportation with rational vehicle loading.
Successful logistics measures include finding additional cargo, which minimizes losses. It is precisely
“pendulum routes” with return-loaded mileage that will give a modern enterprise a significant economic
effect. To do this, it is necessary to conduct regular research on cargo transportation in the region and
clarify transportation rates among competitors.

It is advisable to reduce freight transportation costs by improving key economic indicators
through the introduction of automated freight transportation process management systems, bearing in
mind that it is the human-machine management system that will ensure the automated collection and
processing of information, which will optimize the enterprise’s operations. The criterion for managing
automated systems should be considered the ratio that characterizes the quality of the functioning of
the technological management object. Specific numerical values should be analyzed depending on the
control influences used.

Optimization of cargo transportation, along with the criteria, includes restrictions on all
parameters and some variables of the entire technological process (acceptable changes that determine
functional quality). It is necessary to implement a software and hardware complex of a human-machine
control system, which, when interacting with a person, will perform the input, processing, and display
of signals characterizing the state of the entire modern technological process, including the need to
develop a control influence on automated systems.

The use of measuring instruments allows for precise control of cargo transportation, and the
introduction of the next stage of control, where signals received as a result of the analysis of all previous
data on the state of technological parameters are processed, allows data to be uploaded to servers,
ensuring the exchange of information between technological devices and a network of personal
computers. In this case, monitoring plays an important role, continuously providing information that
allows you to control the entire technological process of cargo transportation.

Automated control systems include the following processes: collection, initial processing, and
accumulation of information about the status of equipment used for cargo transportation; display of
information about the availability of logistics positions; analysis of cargo transportation schedules at a
specified real-time interval; identification of emergencies in the technological chain that lead to
emergencies; archiving the history of the logistics process and its operational management, taking into
account unforeseen changes.

Unlike traditional dispatching systems, Pronenko’s method offers a structured, data-driven
approach aimed at optimizing fuel consumption and routes in the freight industry. The methodology
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allows drivers and dispatchers to reduce fuel operating costs by 10-15% through proactive planning of
routes, refueling stops, and parking.

Modern navigation and dispatching systems usually build routes based on the “shortest” or
“fastest” option. In real long-haul and regional freight transportation, this is not enough. The profitability
of a trip depends not only on the mileage traveled, but also on the location and price of fuel purchases,
fuel efficiency under various road and cargo conditions, the presence of traffic jams around large cities,
and parking conditions.

The Pronenko method is a practical, data-driven methodology for planning trips, refueling stops,
and parking during freight transportation using various types of equipment. It consists of five main
components:

- collection of basic data;

- comparison of basic and alternative routes that may be more cost-effective in terms of fuel and
parking costs;

- development of a fuel strategy (determining the location for purchasing the minimum amount
of fuel and the location for refueling, planning a safety reserve);

- integration of a safe parking map;

- development of a real-time decision-making system.

As a result of the initial data collection, a list of potential refueling stops with prices is generated,
providing an understanding of the actual range on a full tank. In addition, a map of bottlenecks and traffic
restrictions is compiled. Based on the information obtained, a basic route is then constructed using
navigation or dispatch software, and 2-3 alternative routes are identified that may be slightly longer
than the basic ones but pass through regions with lower fuel costs, better parking options, or less traffic
congestion.

Based on the information obtained, the possibility of minor deviations from the route that may be
justified is considered, in particular, detours to inexpensive gas stations or parking spaces suitable for
overnight stays. It is necessary to develop a fuel usage strategy based on the idea of arriving in regions
with low fuel levels in the tank, but within safe limits, as well as having a minimum amount of fuel in
regions with high fuel levels. At the same time, if the truck later travels to a region with high fuel costs,
it may be optimal to purchase additional fuel in the current region with low fuel costs, even beyond the
strict needs of the current trip.

Parking should be as close as possible to the delivery location for overnight stays so that entry
into the city occurs outside of rush hour, reducing fuel consumption in traffic jams. In addition, the
method suggests combining refueling and parking stops, which will reduce unnecessary mileage and
unsystematic searches for parking spaces. It should be noted that within the framework of Pronenko’s
method, the parking map is not seen as an additional supplement, but is positioned as part of the
planning system.

The development of a real-time decision-making system is also considered important. A number
of circumstances (accidents, traffic jams, load changes, closed filling stations) encourage effective risk
assessment or the decision to switch to an alternative route, even if it is longer in terms of distance. It is
necessary to use a pre-planned list of backup stations within reach and not to fall below the specified
safe fuel reserve. If the dispatcher changes the destination or assigns a new load, it is necessary to
recalculate the fuel strategy with the updated range and strive to use fuel as efficiently as possible. At
the same time, the method promotes the basic rule: no decision to save fuel should compromise the
safety of the transportation process.

Pronenko’s method has been successfully tested by the author himself, allowing him to achieve
fuel savings of approximately 15%. The key performance indicators here are the cost of fuel per unit of
distance, before and after implementation on typical routes; average fuel consumption per trip, adjusted
for route profile and load; percentage of fuel savings; punctuality in meeting logistics deadlines; indirect
effects - reduction of unplanned stops at expensive gas stations and reduction of time spent in heavy
traffic jams, as well as reduction of the operational load on dispatchers due to fewer crises.

In practice, Pronenko’s method can be implemented in several formats: internal policy standard,
training module, and mentoring program.

The method is seen as potentially adaptable and data-driven for a specific vehicle fleet,
transforming the planning process into a structured, data-driven system, a practical tool for saving
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financial resources and improving driver safety, which ultimately enables the sustainable operation and
development of vehicle fleets.

6. Conclusions

The results of the study represent the need for a gradual transformation of established traditional
approaches to freight transportation routing based on dispatch systems into an adaptive strategic-
analytical concept, with a qualitative shift in emphasis in the functionality of resource use. The
revitalization of cost-effective planning in the freight transport system is currently seen as a process of
restoring resource-saving approaches and practices.

Route optimization and active integration of information systems can significantly reduce fuel
costs and travel time, which allows for a significant increase in transport productivity, a reduction in
excessive and unpredictable costs, and an increase in the company’s profitability. Traditional freight
routing dispatch systems are to be replaced by adaptive methods that take into account a wide range of
factors that determine the efficiency of economic activity. All these factors contribute to the growth of
competitive advantages in the business field and the achievement of economic efficiency of motor
transport enterprises.
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