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Abstract. The electrification of commercial transport is regarded as a promising approach to reducing operating
costs and local emissions; however, the economic benefits of electric vehicles are not universal and depend on the
conditions of use. The relevance of this study is driven by the need for businesses to have quantitative criteria for
choosing between an electric commercial vehicle and a comparable fossil-fuel-powered alternative under different
operating conditions and energy pricing structures. The aim of the study was to develop a calculation-based approach
for determining the break-even annual mileage above which the use of an electric vehicle becomes economically
viable, as well as the maximum acceptable purchase price of an electric vehicle below which its acquisition is
economically justified. The research methods included a comparative analysis of the economic feasibility of
alternative technologies; analysis of secondary data on prices, tariffs, and maintenance costs to establish model
input parameters; economic and mathematical modelling based on total cost of ownership; analytical methods for
deriving break-even formulas; scenario analysis of different electric vehicle charging options; and consideration
of the time value of money through the application of a discount rate and an annuity present value factor. Within
the framework of a model case study (10-year horizon, 5% discount rate), it was established that the break-even
annual mileage of an electric van ranges from 34,529 to 200,932 km depending on the tariff and charging method,
while at an annual mileage of 60,000 km, the maximum economically justified purchase price ranges from UAH 2.25
million to UAH 4.44 million. The article analyses the factors determining the feasibility of transitioning to electric
vehicles, evaluates the impact of initial investments, operating costs, and existing support mechanisms on the
overall economic viability of electric vehicle use in business activities, and proposes formulas for calculating both
the break-even mileage of electric vehicles and the maximum initial purchase price below which their acquisition
is economically advantageous for different types of commercial use. The practical value of the study lies in the
possibility of applying the proposed formulas by transport and logistics companies and commercial fleet operators
to support fleet renewal decisions based on the present value of ownership costs

Keywords: total cost of ownership; annual mileage; operating costs; threshold purchase price; internal combustion
engines; economic viability

Introduction
The electrification of commercial transport in business  higher purchase price of an electric vehicle is offset by
operations requires a quantitative justification, as the lower operating costs only under certain conditions
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regarding mileage, electricity tariffs, service life and as-
sumptions regarding residual value. Additional uncer-
tainty arises from differences in charging availability (own
infrastructure, commercial stations), tariff fluctuations,
and varying vehicle usage profiles in logistics and service
business processes. Under such conditions, it is essential
to provide a quantitative justification of the economic vi-
ability of electric transport compared to traditional solu-
tions equipped with internal combustion engines.

Current studies on the transition to electrification
show that the pace of implementation depends on infra-
structure and energy constraints, as well as on government
support and planning. H. Kostenko (2023) emphasises the
need to align the development of electric transport with
the capabilities of the power system. The impact of incen-
tives and policy on the dynamics of the electric transport
market in Ukraine and Europe is highlighted by S. Matu-
siak & E. Romaniuta (2025), whilst the broader context of
electric mobility development in Ukraine and its institu-
tional constraints are explored by O. Stetsiuk et al. (2024).
Global trends and possible directions for Ukraine’s inte-
gration into the electric vehicle ecosystem are systema-
tised by E. Prushkivska et al. (2024), which reinforces the
argument that the transition is a process of economic and
technological significance.

International publications also consistently point to
the multifactorial nature of electrification barriers and
the need for comprehensive solutions. A. Pamidimuk-
kala et al. (2023) empirically assess groups of barriers to
the adoption of electric transport, highlighting financial
and infrastructure factors, whilst L. Delina & L. Shi (2025)
demonstrate in a comparative policy analysis that the suc-
cess of the transition is determined by a combination of
incentives, infrastructure and institutional capacity. In-
stitutional constraints on scaling up infrastructure solu-
tions for the freight sector are examined by A. Scherrer et
al. (2026). Meanwhile, J. Dixon et al. (2023) emphasise that
even in the presence of common strategies, the outcomes
of the transition depend on the local context and the co-
ordination of stakeholders’ actions. Among the practical
constraints of electric transport in commercial operation
are range and charging time, which can affect the continu-
ity of the transport process. In this context, V. Porfirenko
&Y. Kudin (2024) justify the advantages of a modular ap-
proach to the sectional release and replacement of battery
packs for international transport as a means of reducing
“refuelling” time, whilst Y. Li et al. (2024) develop a stand-
ardised modular approach to battery replacement and
charging as a means of enhancing the operational flexibil-
ity of electric transport.

Alongside technological and infrastructural factors,
economic viability remains a key criterion for businesses;
in academic literature, this is typically assessed in terms of
the total cost of ownership. P. Romeral & E. Zancul (2025)
summarise the critical factors that determine the total
cost of ownership of electric vehicles and emphasise that
conclusions depend on the composition of costs and the
assumptions made regarding energy sources, service life
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and residual value. The literature also highlights that no
universally accepted “single formula” for total cost of own-
ership has been established, as researchers differ in their
definitions of cost components, including or excluding
specific expenditure categories, applying different ap-
proaches to modelling residual value and service life, and
using alternative methods to account for the time value
of money. Additional variation arises from different en-
ergy price scenarios and charging regimes, which affect
variable costs and consequently the overall assessment of
economic viability. This is precisely why evaluating elec-
tric transport solely on the basis of purchase price is in-
sufficient for business purposes, as the higher initial cost
of an electric vehicle can be offset by lower costs for en-
ergy, maintenance and certain operational components
throughout its useful life. At the same time, such compen-
sation does not occur automatically, but depends on the
intensity of the vehicle’s use, access to cheaper charging,
tariff stability, route structure and the duration of own-
ership. For commercial transport, annual mileage is of
particular importance, as it is through the accumulation
of mileage that savings in variable costs are generated, ca-
pable of offsetting the initial cost difference between an
electric vehicle and its internal combustion engine coun-
terpart. In this context, the total cost of ownership pre-
sented here serves not only as a tool for comparing alter-
natives but also as a methodological basis for determining
the threshold conditions under which electric transport
becomes economically viable for a business. A separate
strand consists of publications describing break-even
analysis as a practical way of interpreting the difference
between higher initial investment and lower operating
costs of electric transport. H. Hafsah et al. (2024) apply
the break-even approach to compare electric and conven-
tional vehicles in the Indonesian market and highlight the
scenario-dependent nature of the threshold conditions in
relation to mileage and cost structure.

The aim of the study was to develop a calculation ap-
proach based on the present value of total cost of own-
ership for determining the break-even annual mileage of
an electric commercial vehicle and the threshold (maxi-
mum acceptable) purchase price at which cost parity is
achieved with a comparable vehicle equipped with an in-
ternal combustion engine.

Materials and Methods
The article proposes analytical relationships for determin-
ing the break-even annual mileage of an electric commer-
cial vehicle and the threshold maximum purchase price
at which parity in the present value of ownership costs
is achieved with a comparable vehicle equipped with an
internal combustion engine. When the purchase price is
below this threshold, an economic advantage of the elec-
tric vehicle is established according to the criterion of
discounted ownership costs. To demonstrate the appli-
cation of the proposed formulas, a model case study was
developed using secondary data on market prices of vans,
electricity tariffs under different charging regimes, energy



prices for conventional vehicles, as well as maintenance
and related operating costs. The time frame for the prepa-
ration and execution of the analytical calculations covered
the period from 1 April 2025 to 25 June 2025.

Operating conditions are described by the usage ho-
rizon T (years), the discount rate r, and the annual mile-
age L (km/year). Operating costs are divided into fixed
annual costs F which are independent of mileage, and
variable costs per kilometre V, which depend on mileage.
For electric vehicles, the value of is defined on a scenario
basis according to the charging regime, enabling the im-
pact of electricity tariffs on the threshold conditions of
economic viability to be taken into account. The formulas
were developed according to the principle of the classical
break-even point, adapted for the comparison of the pres-
ent value of total cost of ownership, PV(TCO). Unlike the
conventional total cost of ownership (TCO), the present
value of total cost of ownership, PV(TCO), incorporates
the time value of money through the discounting of costs
(Twin, 2025; APS Smart, 2025). To convert uniform annual
costs into present value terms, the annuity present value
factor was applied:

1 1-(a+n)7T

A(r,T) = Xl =—— M

(1+r)t r

where A(r;,T) — annuity discount factor; r — discount rate;
T-valuation horizon (service life), in years.

The present total cost of ownership of a vehicle over
the usage period T is determined using the well-known

TB _ Pey(1—agy*(1+1) ") =Picg(1—aicpx(14+1) T )+ (Fgy —Fice)*A(r,T)
m=
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formula as the sum of the present capital component (tak-
ing into account the residual value), present fixed costs
and present variable costs, proportional to the annual
mileage:

PV(TCO)=Px (1-*(1+1)T)+
+(FxA (5 D)+ (VxLxA(r D), 2

where PV (TCO) - the present value of total cost of own-
ership of the alternative under consideration (either the
electric vehicle or the comparable internal combustion
engine vehicle); P is the initial cost (purchase price of a
new or used vehicle); F represents fixed costs; V represents
variable costs (commonly referred to in the literature as
operating costs), calculated per kilometre travelled; L is
the average (or expected) annual mileage; T is the vehi-
cle service life; « is the residual value (the expected resale
value or percentage of the vehicle’s remaining value at the
end of its service life); A(5T) is the annuity present value
factor; and ris the discount rate.

The subsequent threshold formulas were derived by
analytically solving this equality with respect to either an-
nual mileage or the purchase price of the electric vehicle
while holding the operating parameters constant. The
break-even annual mileage, TB,, B was determined from
the condition of parity between the present value of own-
ership costs of the electric vehicle, PV(TCO)y, and those
of its comparable internal combustion engine counter-
part, PV(TCO),¢s, by solving the equation with respect to L:

Vicg=Vev) * A(r,T)

where Py, — the initial purchase cost of the electric vehi-
cle; Py — the initial purchase cost of the vehicle equipped
with an internal combustion engine (ICE); Vg, — the an-
nual variable costs associated with the electric vehicle;
Ve — the annual variable costs associated with the inter-
nal combustion engine vehicle; ., — the residual value of
the electric vehicle, expressed as a percentage,%; oz — the
residual value of the internal combustion engine vehicle,
expressed as a percentage, %; Fp,— the annual fixed costs

max —

Pice*(1 = 1ce41) ™)+ (Fice—Fpv)*A(rT)+ (Vice=Vey)*L*A(r,T)

) 3)

of the electric vehicle; F,.; — the annual fixed costs of the
internal combustion engine vehicle; r is the discount rate;
T is the service life, in years; and A(r, T) is the annuity pres-
ent value factor.

The threshold (maximum economically acceptable)
purchase price of an electric vehicle Pf* is determined
from the same condition of parity, PV(TCO) =PV(TCO ),
but by solving the equation with respect to P, for a given
annual mileage L:

PEV

where Py, — the initial purchase cost of the electric vehi-
cle; Pic;—the initial purchase cost of the vehicle equipped
with an internal combustion engine (ICE); Vjy — the an-
nual variable costs associated with the electric vehicle;
Vice— the annual variable costs associated with the inter-
nal combustion engine vehicle; ., - the residual value of
the electric vehicle, expressed as a percentage; ,cz — the
residual value of the internal combustion engine vehicle,
expressed as a percentage; F, — the annual fixed costs
of the electric vehicle; F,; — the annual fixed costs of the
internal combustion engine vehicle; r — cthe discount
rate; T—-the service life, in years; and A(r, 7) - the annuity
present value factor.

1-agy(1+r)"T

) 4

When assessing the threshold purchase price of a used
electric vehicle, it is advisable to account for additional
one-off costs, C,,, associated with uncertainty regard-
ing the vehicle’s technical condition. These may include
diagnostic inspections, costs of bringing the vehicle into
operational condition, unplanned repairs, and potential
expenditures related to high-voltage system components.
In the model example, calculations were performed for
new vans, as the cost parameters for such vehicles are
more clearly defined and the risk of unforeseen one-off
expenditures is partly mitigated by warranty coverage and
predictable maintenance schedules. Owing to the absence
of reliable statistical data concerning the probability and
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magnitude of such one-off costs for used electric vans, the
demonstration case assumes C,,.=0 UAH. Verification of
the break-even condition was carried out for the threshold
prices P## by substituting the calculated values into the
formula for the present value of ownership costs, PV(T-
CO)vaccording to Equation (2), and by checking compli-
ance with the parity condition between the present value
of ownership costs of the electric vehicle, PV(TCO) ., and
those of its comparable internal combustion engine coun-
terpart, PV(TCO),c; subject to rounding precision. The
calculations were implemented in a spreadsheet environ-
ment, ensuring reproducibility of the results when input
parameters are modified.

Results and Discussion

Over recent years, electric vehicles have gained substan-
tial popularity and have become more accessible to con-
sumers. Various automotive manufacturers now offer a
wide range of electric vehicle models with differing tech-
nical specifications, price ranges, and propulsion systems
(E-AUTO, 2023; Encyclopedia, n.d.). To define the scope
of the study correctly, it is useful to distinguish between
different types of electrified vehicles according to their en-
ergy source and propulsion principle. This classification
serves as a reference framework for selecting the model-
ling object and interpreting the results. The different cate-
gories of electric vehicles are presented in Figure 1.

TYPES OF ELECTRIC VEHICLES
1) Hybrid electric vehicle (HEV) 2) Plug-in hybrid electric vehicle (PHEV) 3) Battery electric vehicle (BEV)

GASOLINE
ENGINE

ELECTRIC
MOTOR

Fuel: gasoline

o

GASOLINE
ENGINE

Fuel: gasoline and/or o
electricity from grid

ELECTRIC
MOTOR

-

- J

Fuel: 100% electricity
from grid

4) Range-extended electric vehicle (REEV) 5) Fuel cell electric vehicle (FCEV) 6) Supercapacitor electric vehicle (SCEV)

GASOLINE
ENGINE

ELECTRIC
MOTOR

Fuel: electricity

GASOLINE
ENGINE

Fuel: hydrogen @

ELECTRIC

SUPERCAPACITO

Fuel: electricity

Figure 1. Block diagram of electric vehicle types
Source: compiled by the authors based on E-AUTO (2023), Encyclopedia (n.d.)

Bulletin of the National Transport University. 2026. Vol. 30, No. 2



An HEV (Hybrid Electric Vehicle) is a type of hybrid
system that uses a combination of an internal combus-
tion engine and an electric motor; the battery is charged
whilst the internal combustion engine is running via a
generator, which reduces fuel consumption compared to
vehicles powered solely by an internal combustion en-
gine. A PHEV (Plug-in Hybrid Electric Vehicle) differs in
that the battery can be charged from an external power
supply, which increases the proportion of driving in elec-
tric mode and extends the range provided that charging
is available. A BEV (Battery Electric Vehicle) is a fully elec-
tric vehicle without an internal combustion engine and
operates exclusively on battery power; its range is deter-
mined by the battery capacity and operating conditions.
A REEV (Range-Extended Electric Vehicle) combines an
electric drive with an internal combustion engine (ICE)
range extender: the electric motor plays the primary
role, whilst the ICE is used to generate electricity when
the battery charge level drops. FCEV (Fuel Cell Electric
Vehicle) uses an electric motor, with electricity generat-
ed by fuel cells through the conversion of hydrogen and
oxygen. SCEV (Supercapacitor Electric Vehicle) stores en-
ergy in supercapacitors, which ensures very fast charging
and high cycle durability; however, the low energy densi-
ty of supercapacitors compared to lithium-ion batteries
limits the range and makes them suitable primarily for
routes with frequent stops and the possibility of regular
recharging (Encyclopedia, n.d.).

In commercial operation, electric transport is viewed
as an alternative to traditional vehicles given the potential
to reduce energy costs and certain service costs; however,
the economic viability of the transition is not universal.
The main factor of uncertainty is the higher initial invest-
ment in vehicles and charging infrastructure. Additional
constraints include range and charging time, which affect
the continuity of the transport process and the operating
schedule: for commercial electric trucks, a typical range
is between 150 and 350 km, depending on battery capac-
ity and operating conditions, whilst charging can take
approximately 4-12 hours with slow alternating current
(AC) charging or around 30-60 minutes with fast direct
current (DC) charging. Alongside these limitations, deci-
sions regarding electrification are influenced by regula-
tory and economic factors, as set out in Regulation (EU)
No. 851... (2023) of the European Parliament and of the
Council. For businesses, potential differences in energy
and maintenance costs are of additional significance, as is
the reduction in local emissions during operation, which
may be relevant for urban logistics and service operations
in areas with environmental restrictions.

In many countries, financial incentives for the transi-
tion to electric transport are created through a combina-
tion of subsidies, tax breaks and reductions in certain fees
associated with vehicle registration and operation. Addi-
tional incentives may include discounted or free access to
parking in cities and tiered charging tariffs. The practice
of supporting electric mobility in Ukraine has included
exemption from value-added tax on imports, the absence
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of excise duty and import duties, as well as reduced regis-
tration fees; at the local level, specific measures were im-
plemented regarding parking and the use of public trans-
port lanes, whilst programmes supporting investment in
electric transport and charging infrastructure were avail-
able for legal entities. The validity of certain preferential
schemes was time-limited and specified as remaining in
force until 2026. Despite the technological advantages
and incentives, the economic viability of investments in
the electrification of the commercial vehicle fleet requires
a quantitative financial justification, taking into account
the operational profile, electricity tariffs and assump-
tions regarding residual value. In the context of further
analysis, such justification is provided by the calculation
of the break-even annual mileage and the marginal pur-
chase price of an electric vehicle, at which the levelised
cost of ownership is equal to that of a comparable vehicle
equipped with an internal combustion engine.

The break-even annual mileage of an electric com-
mercial vehicle is determined by formula (3) as the thresh-
old value of annual mileage at which the discounted
ownership costs of the electric van equal the discounted
ownership costs of a diesel counterpart. The threshold
value is interpreted as the limit beyond which the electric
van provides a lower total cost of ownership compared to
a vehicle equipped with an internal combustion engine,
under fixed assumptions regarding service life, discount
rate, cost structure and residual value. To demonstrate the
application of this approach, a model scenario comparing
a diesel van and a similar electric van is considered. The
FORD TRANSIT VAN 350 TREND is taken as the base ve-
hicle with an internal combustion engine, and the FORD
E-TRANSIT VAN 350 as the electric alternative; the gross
vehicle weight is 3,500 kg. The initial prices and technical
parameters are based on the manufacturer’s price lists,
and the numerical cost values are used as illustrative in-
put parameters for the model example, fixed as of 2025.
The annual mileage in the model example is assumed to
be 60,000 km, the useful life is 10 years, and the discount
rate is 5%. There is no single discount rate for all enterpris-
es in Ukraine, as it is determined individually for a specific
project, asset or company. In the model example, a dis-
count rate of 5% is adopted as a standard assumption for
discounting costs over time; in practical calculations, the
discount rate may vary depending on the cost of capital
and the level of risk.

To standardise subsequent calculations, costs are di-
vided into the capital (investment) component of own-
ership, fixed annual costs and variable costs per 1 km of
mileage. Capital costs include the initial cost of the vehi-
cle and an assumption regarding the residual value at the
end of the operating period. In the model parameters, the
initial cost of a diesel van is UAH 1,935,734, and that of
an electric van is UAH 3,316,615 (Ford, n.d.). Different re-
sidual value rates have been applied, as the depreciation
patterns for internal combustion engine vans and electric
vans differ. For the diesel van, the residual value ratio is
set at 35% as a generalised assumption based on a review

Bulletin of the National Transport University. 2026. Vol. 30, No. 2



58  Break-even analysis of electric vehicles in business operations

of market offers for similar vehicles with a service life of
around 10 years on the AUTO.RIA website. For electric
vans of a comparable class, long-term resale statistics
are less certain, and the risk of additional depreciation
is linked to the potential degradation of the battery after
prolonged use; in view of this, a more conservative resid-
ual value of 25% of the original price has been adopted in
the model example.

Annual fixed costs include insurance and the driver’s
salary. In this example, the average cost of van insurance,
based on quotes from leading insurance companies in
Kyiv, is assumed to be UAH 10,486.17 per year. The driver’s
salary is set at UAH 360,000 per year; the total annual fixed
costs amount to UAH 370,486.17. The uniformity of these
fixed costs in the model example is due to the fact that the
driver’s salary does not depend on the type of power plant,
whilst insurance costs for vans are determined primarily
by the vehicle category and insurance terms, rather than
the type of fuel. Variable costs per 1 km are calculated as
the sum of energy costs, maintenance costs and associat-
ed operating costs, which depend on mileage. According
to the FORD TRANSIT VAN 350 TREND price list, diesel
fuel consumption can be up to 10.5 litres per 100 km;
for the purposes of this calculation, 11 litres per 100 km
has been used as a conservative estimate. For the FORD
E-TRANSIT VAN 350, the price list specifies an electricity
consumption range of 26-38 kWh per 100 km; in the mod-
el example, an average value of 32 kWh per 100 km has

been adopted. The price of diesel fuel is set at UAH 58.99
per litre as the baseline parameter for the model example,
based on pricing from a large network of petrol stations.
The cost of electricity is differentiated depending on the
charging scenario: for the on-site charging scenario, two
indicative tariffs of 6 and UAH 10 per 1 kWh are used, and
for commercial charging infrastructure — UAH 13.50 per
1 kWh for the slow alternating current (AC) charging sce-
nario and UAH 18.50/kWh for the fast direct current (DC)
charging scenario (Ford, n.d..).

Maintenance costs are calculated based on scheduled
intervals. For a diesel van, the indicative cost of a single
service is set at UAH 8,000 for a 15,000 km interval. For
the electric van, maintenance costs are assumed to be
50% lower, or UAH 4,000 for the same interval, in line with
general findings regarding lower maintenance costs for
electric transport compared to fossil fuel-powered trans-
port (Heisel, 2020; Denzadnem, 2025). Variable costs also
include washing costs of UAH 300 per 1,000 km of mileage
and tyre costs: the average cost of a set of tyres is assumed
to be UAH 21,494 for an expected mileage of 60,000 km. A
separate environmental tax on CO, emissions for a diesel
van is not itemised in the company’s costs, as the relevant
fiscal components are factored into the final fuel price.
Based on these assumptions, the aggregated values for
capital costs, variable costs per 1 km and fixed costs are
presented in Table 1 and used to further determine the
threshold mileage for the charging scenarios.

Table 1. Data used for the break-even model calculation

Cost category Diesel van (ICE) Typical electric van (EV)
Initial purchase cost (P) UAH 1,935,734 UAH 3,316,615
Residual value () UAH 677,506.90 (35%) UAH 829,153.75 (25%)
Service life (T) 10 years 10 years
*Annual fixed costs (annual insurance, UAH 10,486.17 + UAH 10,486.17 +
annual driver salary) (F) UAH 360,000=UAH 370,486.17 UAH 360,000=UAH 370,486.17
Variable costs per kilometre (V):
UAH 1.92/km
(32 kWh/100 km x UAH 6/kWh)
UAH 3.20/km
. (32 kWh/100 km x UAH 10/kWh)
Fuel/electricity UAH 6.49/km (11 L/100 km x UAH 59/L) UAH 4.32/km
(32 kWh/100 km x UAH 13.50/kWh)
UAH 5.92/km
(32 kWh/100 km x UAH 18.50/kWh)
Maintenance and repairs UAH 0.53/km UAH 0.27/km
. UAH 0.30/km UAH 0.30/km
Other costs (washing, tyres) UAH 0.36/km UAH 0.36/km
UAH 2.85/km (UAH 6/kWh)
Total variable costs per kilometre UAH 7.68/km %ﬁtlzzg};mm ((?\1(‘3111121{;1‘1“1’;))
UAH 6.85/km (DC charging)

Source: compiled by the authors

The parameters presented in Table 1 were used to de-
termine the break-even annual mileage threshold for an
electric van using the approach proposed in this study.
The calculations were performed using a scenario-based
framework, as the charging tariff represents the principal
source of uncertainty affecting the electric van and di-
rectly influences its variable costs per kilometre travelled.
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Given fixed assumptions regarding service life, discount
rate, initial purchase prices, and residual value percent-
ages, only the energy component of the electric van’s
variable costs changes across scenarios. For the diesel
van, the assumptions relating to fuel price and fuel con-
sumption remain unchanged. The results confirm that
an increase in the charging tariff reduces the difference



between the variable costs of the electric van and its die-
sel counterpart. Under the scenario of charging at the
company at a tariff of UAH 6/kWh, the variable costs of
the electric van amount to UAH 2.85/km, whereas for the
diesel van they amount to UAH 7.68/km; under the sce-
nario of charging at the company premises at a rate of
UAH 10/kWh, the variable costs of the electric van rise
to UAH 4.13/km. The switch to commercial charging
rates further increases the variable costs of the electric
van to 5.25 UAH/km under the scenario of charging at
a slow charging station (AC) and to UAH 6.85/km when
charging at a fast charging station (DC), which brings the
electric van’s cost profile closer to that of its diesel coun-
terpart and increases the break-even mileage required to
offset the higher initial cost of electric transport under
the model’s assumptions.

The resulting break-even annual mileage thresholds
demonstrate a pronounced dependence on the charg-
ing tariff. Under the scenario of charging at company
premises at UAH 6/kWh, the break-even annual mileage
is 34,529 km per year. Under the scenario of charging at

10,000,000
9,000,000
8,000,000
7,000,000
6,000,000 ¢
5,000,000 |
4,000,000 ¢ !
3,000,000 !
2,000,000 !
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0 4

0 10,000 20,000 30,000

Total cost of ownership (TCO), UAH

—8— PV (TCO) of the internal combustion engine (ICE) vehicle;
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company premises at UAH 10/kWh, the threshold in-
creases to 46,979 km per year, reflecting the reduction in
savings from lower variable costs. For commercial charg-
ing modes, the break-even points increase significantly:
68,631 km/year for the slow charging station (AC) scenar-
io and 200,932 km/year for the fast charging station (DC)
scenario. This trend is explained by the fact that, at high
charging tariffs, the difference in variable costs between an
electric van and a diesel van becomes insufficient to offset
the capital component of ownership within the scope of
practically typical operating modes for a commercial van.
The practical interpretation of the results is that achiev-
ing economic parity based on the criterion of levelised
cost of ownership requires a combination of sufficient us-
age intensity and an affordable charging tariff. Under the
given parameters of the model example, lower corporate
charging tariffs significantly reduce the threshold mile-
age, whilst commercial charging infrastructure tariffs shift
the threshold value into the high annual mileage range. A
graphical representation of the obtained threshold values
is shown in Figure 2.

)]

&= 280

40,000 50,000 60,000 70,000 80,000

Annual mileage, km
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Figure 2. Break-even range graph for an electric vehicle

Source: compiled by the authors

The break-even annual mileage chart provides a
visual representation of the threshold at which the use of
an electric van becomes economically viable compared
with a diesel equivalent under different charging scenar-
ios. Its interpretation is based on identifying the mileage
threshold beyond which the lower variable operating costs
of the electric vehicle offset its higher initial purchase cost.
The results indicate that the economic performance of the
electric van is highly dependent on both the charging tariff
and the intensity of vehicle utilisation. As electricity prices
increase, the break-even mileage also rises, reducing the
economic attractiveness of electric vehicles for business-
es with relatively low annual mileage. Determining the
threshold, or maximum acceptable, purchase price (initial
cost) of an electric van involves identifying the acquisition

price at which the present value of total ownership costs
of the electric van, for a given service life and expected an-
nual mileage, reaches parity with the corresponding val-
ue for a diesel equivalent. When the purchase price falls
below this threshold, the electric van gains an economic
advantage according to the criterion of discounted own-
ership costs, taking residual value into account. The cal-
culations were performed using the approach presented
in Equation (4), applying the same assumptions regarding
service life, discount rate, capital cost component, annual
fixed costs, and variable costs per kilometre as those used
in the previous model example. The only unknown varia-
ble is the initial purchase price of the electric van, which is
determined as the threshold value. The input parameters
used in the analysis are summarised in Table 2.
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Table 2. Data used for calculating the maximum initial purchase price

of an electric vehicle below which its purchase is economically advantageous

Cost category

Initial purchase cost (P)

Diesel van

UAH 1,935,734

Typical electric van

Maximum purchase price to be determined

Residual value (a)

UAH 677,506.90 (35%)

Residual value of the electric vehicle: 25%

Service life (T)

10 years

10 years

Annual fixed costs
(insurance, annual driver’s salary) (F)

UAH 10,486.17 + UAH 360,000=
UAH 370,486.17

UAH 10,486.17 + UAH 360,000 =UAH 370,486.17

Variable costs per kilometre (V):

Fuel/electricity

UAH 6.49/km (11 L/100 km x UAH 59/L)

UAH 1.92/km
(32 kWh/100 km x UAH 6/kWh)
UAH 3.20/km
32 kWh/100 km x UAH 10/kWh)
UAH 4.32/km
(32 kWh/100 km x UAH 13.50/kWh)
UAH 5.92/km
(32 kWh/100 km x UAH 18.50/kWh)

Maintenance and repairs

UAH 0.53/km

UAH 0.27/km

Other costs (washing, tyres)

UAH 0.30/km
UAH 0.36/km

UAH 0.30/km
UAH 0.36/km

Total variable costs per kilometre

UAH 7.68/km (based on a fuel
consumption rate of 11 L/100 km)

UAH 2.85/km (based on electricity consumption
of 32 kWh/100 km and charging at the
indicative minimum commercial tariff)
UAH 4.13/km (based on electricity consumption
of 32 kWh/100 km and charging at the
maximum commercial tariff)

UAH 5.25/km (based on electricity consumption
of 32 kWh/100 km and charging at a commercial
charging station using AC charging)

UAH 6.85/km (based on electricity consumption
of 32 kWh/100 km and charging at a commercial
charging station using DC fast charging)

Source: compiled by the authors

The results obtained demonstrate that the threshold
purchase price of an electric van is scenario-dependent
and determined primarily by the charging tariff, which
directly influences the variable cost per kilometre trav-
elled. Assuming an expected annual mileage of 60,000 km
and all other parameters of the model example remain-
ing unchanged, the maximum initial purchase price of
the electric van amounts to UAH 4,438,825.82 under the
scenario of charging at company premises at a tariff of
UAH 6/kWh and UAH 3,738,277.62 under the scenario
of charging at company premises at a tariff of UAH 10/
kWh. For commercial charging scenarios, the threshold
values decrease to UAH 3,125,297.94 when using alter-
nating current (AC) charging at a tariff of UAH 13.50/kWh
and to UAH 2,249,612.70 when using direct current (DC)
fast charging at a tariff of UAH 18.50/kWh. The decline in
the threshold purchase price as charging tariffs increase
is explained by the reduction in the difference between
the variable costs of the electric van and those of the die-
sel equivalent. As a result, achieving parity in discounted
ownership costs requires a lower permissible initial pur-
chase price for the electric van.

Comparing these threshold values with the dealer
price of the FORD E-TRANSIT VAN 350 used in the model
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example allows the practical viability of the purchase de-
cision to be assessed. Under the scenarios of charging at
company premises at tariffs of UAH 6/kWh and UAH 10/
kWh, the actual purchase price of the electric van remains
below the corresponding threshold values, indicating
that the investment is economically justified according
to the criterion of discounted ownership costs. Under the
commercial charging scenarios (AC and DC), however,
the actual purchase price exceeds the threshold values,
indicating that the electric van does not provide an eco-
nomic advantage within the assumptions adopted in the
model. The validity of the calculated threshold values is
confirmed through a parity verification procedure. Sub-
stituting the calculated threshold purchase price into the
expression for the present value of total cost of ownership
of the electric van yields equality between the discounted
ownership costs of the electric van and those of the diesel
equivalent, subject only to rounding differences. The pres-
ent value of total cost of ownership for both the electric
van and the comparable internal combustion engine vehi-
cle amounts to UAH 7,938,774.99. A graphical representa-
tion of the relationship between the threshold purchase
price and annual mileage under the different charging
scenarios is presented in Figure 3.
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Source: compiled by the authors

Thus, the relationship shown in Figure 3 between
the marginal (maximum permissible) purchase price of
an electric van and annual mileage reflects the threshold
conditions for parity in terms of the levelised cost of own-
ership compared to an equivalent model equipped with
an internal combustion engine, under various charging
scenarios. As annual mileage increases, the acceptable
purchase price of an electric vehicle rises, as savings on
variable costs are realised to a greater extent, whilst an in-
crease in the charging tariff reduces the acceptable price
due to rising operating costs. The practical application
of the resulting diagram lies in a quick feasibility check:
if the actual market price of an electric van is lower than
the corresponding curve for a given mileage and charging
scenario, then economic parity or the advantage of elec-
tric transport is achieved based on the criterion of the dis-
counted total cost of ownership.

A considerable number of studies have been devot-
ed to this topic; for instance, E. Figenbaum’s (2022) study
focuses on a retrospective assessment of the total cost of
ownership of battery electric vehicles using Norway as a
case study. The study shows that conclusions regarding
the economic viability of electric transport depend signif-
icantly on market conditions and incentive policies, as it
is the combination of initial investment, operating costs
and tax incentive mechanisms that determines the final
level of ownership costs. In this context, electric vehicles
may prove competitive; however, the outcome is scenar-
io-dependent and requires consideration of local parame-
ters. In the public transport segment, H. Sistig et al. (2025)
point out that the electrification of bus fleets is linked not
only to costs but also to operational parameters, including
the need for charging capacity.

K. Shepurov (2025) investigated various methods
of charging batteries and their impact on the feasibili-
ty of using electric buses, demonstrating that the choice
of charging strategies for electric buses and the location

of charging infrastructure influence operational organi-
sation and cost components. The study by C. Gil Ribeiro
& S. Silveira (2024) aims to assess the impact of financial
incentives on the total cost of ownership of electric light
commercial vehicles in EU countries. The study empha-
sises that support mechanisms can significantly alter the
cost parity between electric and conventional vehicles by
reducing the investment component, and that the effect
of incentives varies across different countries and com-
mercial usage segments. The study’s conclusions confirm
that assessments of the economic viability of fleet electri-
fication must take into account institutional conditions,
cost structures and operating profiles.

The study by J. Bauer et al. (2025) analyses how en-
ergy prices affect the total cost of ownership of battery
electric vehicles. The results of the study emphasise
that the energy component of operating costs is the key
source of variability in conclusions regarding subsidies
and charging profiles, and that different charging profiles
and electricity pricing regimes can alter the compara-
tive attractiveness of electric transport. This conclusion
is consistent with the threshold values obtained by the
authors in a model example, where the charging tariff
influences the break-even mileage and the maximum
acceptable purchase price. P. Migzek & L. Zhang (2025)
compared the total cost of ownership of electric and
conventional lorries in the Polish context. The study
emphasises that for the freight segment, the critical fac-
tors are operating intensity, infrastructure conditions
and cost structure, and that conclusions regarding the
viability of electric lorries depend on a combination of
capital investment and variable costs. Consequently, the
economic viability of freight transport electrification is
evident only under certain mileage and energy supply
conditions, which correlates with the concept of thresh-
old criteria used in this article. The study by M. Woody et
al. (2024) aims to compare the total cost of ownership of

Bulletin of the National Transport University. 2026. Vol. 30, No. 2



62  Break-even analysis of electric vehicles in business operations

electric and petrol-powered vehicles in various US cities.
The study shows that even with the same vehicle tech-
nology, the final economic assessment varies depending
on the local environment, in particular the structure of
tariffs, energy prices and operating conditions. The study
by L.-1. Dulédu (2024), conducted using Romania as a case
study, also demonstrates that TCO assessment results are
sensitive to the set of initial assumptions and the usage
profile. Taken together, these publications confirm that a
numerical conclusion regarding the cost-effectiveness of
electric transport should be interpreted not as universal,
but as a result for a specific set of conditions.

Unlike the cited works, in which total cost of own-
ership is mostly used to compare alternatives in specific
markets or under given scenarios, this article focuses on
developing an applied analytical toolkit for operational
decisions. The proposed approach allows break-even to
be determined in two complementary ways: via the min-
imum annual mileage threshold and via the maximum
permissible purchase price of an electric vehicle, at which
the present value of ownership costs is equal to that of an
internal combustion engine equivalent. This formulation
establishes a decision-making algorithm for commercial
use: under specified operating conditions and tariffs, it is
possible to determine threshold values that distinguish
the zone of economic advantage for electric transport
from the zone in which traditional transport remains the
more economically justified option.

Conclusions
Electric vehicles are not always economically advanta-
geous in business operations, as their viability is deter-
mined not only by environmental benefits but primarily
by the cost structure and operating conditions. Decisions
regarding the replacement of commercial vehicle fleets
with electric vehicles or comparable internal combus-
tion engine (ICE) vehicles are highly context-dependent
and influenced by annual mileage, energy and charging
tariffs, maintenance and servicing costs, service life, as-
sumptions concerning residual value, and the presence or
absence of financial incentives. This article proposes an
analytical approach based on the concept of total cost of
ownership (TCO) and the break-even principle, enabling
the economic feasibility of transitioning to electric trans-
port to be formalised. The study presents formulas for
calculating the break-even annual mileage of an electric
vehicle, above which its use becomes economically pref-
erable to an ICE alternative, as well as a formula for deter-
mining the maximum initial purchase price of an electric
vehicle below which its acquisition is economically justi-
fied. These formulas provide business owners with clear
and practical decision-making criteria. Such an approach
makes it possible not only to determine whether an elec-
tric vehicle is economically advantageous but also to
identify the threshold values of key operating parameters
at which it enters the zone of economic superiority. The
proposed formulas and the economic calculations based
upon them confirm the hypothesis that there are specific
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conditions under which the operation of electric vehicles
can be profitable and that these conditions should be met
to ensure economic viability.

Within the model example (10-year horizon, 5% dis-
count rate), the threshold indicators vary significantly
depending on the charging tariff. The break-even annual
mileage amounts to 34,529 km per year under the scenario
of charging the electric van at company premises at UAH 6/
kWh and 46,979 km per year under the scenario of charg-
ing at UAH 10/kWh. For commercial charging, however,
the thresholds increase to 68,631 km per year when using
AC charging (UAH 13.50/kWh) and to 200,932 km per year
when relying exclusively on DC fast charging (UAH 18.50/
kWh). For an annual mileage of 60,000 km, the maximum
initial purchase price of an electric van that ensures par-
ity in discounted ownership costs with a diesel equiva-
lent amounts to UAH 4,438,825.82; UAH 3,738,277.62;
UAH 3,125,297.94; and UAH 2,249,612.70, respectively,
for the charging scenarios considered. The corresponding
PV(TCO) value at the parity pointequals UAH 7,938,774.99.
These calculations reflect only the economic dimension
of the transition to electric transport and do not account
for the positive environmental and social benefits associ-
ated with the adoption of electric vehicles. If national or
municipal authorities seek to promote a cleaner and safer
environment, financial resources should be allocated to
support this objective through subsidies and substantial
incentives that reduce the financial burden of purchasing
and operating electric vehicles.

In conclusion, the proposed set of formulas and the
procedure for their application can serve as a universal
decision-support tool for business owners. Using their
own operational data, firms can perform tailored calcula-
tions, compare alternative technologies (electric vehicles
versus ICE vehicles), and justify fleet renewal decisions
according to their specific business circumstances. Fur-
ther research into the application and operation of elec-
tric vehicles should focus on improving the profitability
and economic viability of their commercial use, as well
as increasing the distance that electric vehicles can trav-
el between charges, reducing battery charging time and
cost, and creating the conditions and capabilities neces-
sary for the use of electric vehicles in international and
intercity transport. This may be achieved through the
implementation of a modular principle based on stand-
ardised and interchangeable battery packs, the rapid and
cost-effective replacement of which would allow opera-
tors to avoid the lengthy charging process currently asso-
ciated with electric vehicles.
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AHoTauif. Enexrpudikariis KoMepuifHOTO TPaHCHIOPTY PpO3MIANAETHCA AK IEePCIeKTUBHUN HaNpsaM
3HIDKEHHS eKCITyaTallilHuX BUTPAT i JIOKAJbHUX BUKHUJIB, ONHAK €KOHOMiYHA BUTOfa €JIEKTPOTPAHCIOPTY He
€ yHiBepcaJbHOIO Ta 3ajle’KUTh Bifi YMOB BHUKOPHUCTAaHHA. AKTYaJbHICTB NOC/II)KeHHS 3yMOBJIEHA IOTPebOoI0
MiJIPUEMCTB MaTH KildbKicHI KpuTepii BHOOpPY MiXK eJeKTPUYHMM KOMEpLiHMM TPaHCHOPTHHUM 3acoboM i
aHAJIOTOM Ha BUKOITHOMY ITaJIMBi 3a Pi3HMUX pe)KUMiB eKcILTyaranii Ta TapudiB eHepronocrayaHHs. Mera po6oTu
noJsisArana y GopMyBaHHI pO3paxyHKOBOTO MiAX0AY /i1 BU3HAYeHHsI 6e330UTKOBOTO PiYHOTO MPOOIry, moHa I SKUI
BUKOPHUCTAHHSA €JIEKTPOTPAHCIIOPTY CTAa€ EKOHOMIYHO JOIITBHUM, a TAKOK TPAaHUYHOI, MAKCUMAJIBHO JTOITyCTUMOT
iHU IpUAOAHHSA eJIEKTPUIHOT0 TPAHCIIOPTHOTO 3aco0y, HUKYe sIKO1 MOTO MpUAOaHHS € eKOHOMIYHO BUIIPABJAAHUM.
MeToau qOCTiIKeHHS BRIIOYA/IN TOPiBHAJIBHUHN aHaJIi3 eKOHOMIYHOI TOIIbHOCTI aIBTEPHATUB; aHAJIi3 BTOPUHHUX
JAHMX OO ITiH, TapudiB i BUTpaT Ha 0OCIYroBYBaHHA 11 (OpMYBaHHSA BXiJHUX TapaMeTpiB MojeJli; eKOHOMIKO-
MaTeMaTUYHe MOJeI0BaHHs Ha OCHOBI CyKyITHOI BapTOCTi BOJIOMiHHS; aHATITUIHNUN METOJ [JIs1 BUBeleHHA (DOPMYJI
6e330UTKOBOCTI; CIleHapHUI aHaJIi3 pi3HUX BapiaHTIB 3apsAIKaHHA eJIeKTPOMO0isis; BpaxyBaHHs YacoBOi BapTOCTi
rpoimeii yepe3 TUCKOHTHY CTaBKY Ta Koe(illieHT IpuBeleHHA aHyiTeTy. Y Me)Kax MOZIeIbHOTO IPUKJIAAY (TOPU30HT
10 pokiB, cTaBKa IUCKOHTY 5 %) BCTAaHOBJIEHO, 1[0 6€330UTKOBUI piuyHNI IPOOIr esTeKTPodyproHa KOJIUBAETHCA Bif
34529 10 200 932 kM 3a71€3KHO Bif Tapu @y Ta ciocoby 3apsiikanHs, a 3ampoobiry 60 000 kM/pik rpaHNYHA EKOHOMIYHO
JOIlJIbHA IiHA oT0 IpUAOAHHS CTAHOBUTH BiX 2,25 10 4,44 MJIH TPH. Y CTATTi IPOBeJeHO aHaMi3 (haKkTopiB, 10
BH3HAYAIOTh JOIUIBHICTh IEPEX0oAy Ha eJeKTPOMOOLTi, OLiHEHO BIJIMB IOYATKOBUX iHBECTUIiH, omepariiHux
BUTpAT Ta iCHyI0UMX MeXaHi3MiB MiJTPUMKHU Ha 3arajabHy eKOHOMIUHY JOIIJIbHICTE BUKOPUCTAHHSA eJIEKTPOMOOiTiB
y HOiJOIpUEMHUIBKIA AiATBHOCTI. A TaKO)X 3alPONOHOBAHO (opMynH IJjis po3paxyHKy 06e330UTKOBOro Ipobiry
eJIEKTPOMODOiTiB Ta MaKCUMaJIbHOI ITepBiCHOI BapTOCTi eJ1eKTPOMOOLIiB HIYKUYe KOTPOI IX KynmyBaTu BUTIAHO AJId
pi3HHUX BUAIB KOMEPI[IHHOr0 BUKOPUCTaHHA. [IpakTUYHA IiHHICTh POOOTH MOJIATAE B MOYKJIUBOCTI 3aCTOCYBaHHSA
3aMpoINOHOBaHUX (GOPMYJ HiANPHUEMCTBAMHU TPAHCIOPTHO-JIOTICTUYHOTO CEKTOPY Ta BJIACHUKAMU KOMEpLilHUX
aBTOIAPKIB JJ14 0OI'PYHTYBaHHA PillleHb II0JJ0 OHOBJIEHHA MTapKy Ha OCHOBI IpUBeJeHNUX BUTPAT BOJIOAIHHA

KnioyoBi cnoBa: cykymHa BapTicTh BOJIOAIHHSA; piuHMII IpoOir; eKclyarauiifiHi BHUTpaTH; IOpPOTOBa ILiHA
npuaOaHHs; IBUTYHU BHYTPIIIHBOTO 3TOPSHHS; eKOHOMIYHA IOIiIbHICTh
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