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The economic effects of scaling up telemedicine services depend on infrastructure
utilisation, the cost structure, and the proportion of remote interactions that effectively
replace in-person visits. In Ukraine, assessment of these conditions is constrained by the
absence of standardised cost accounting and data on the actual substitution of in-person
care. To assess changes in the fixed-cost component per service as the volume of
telemedicine services increases in Ukraine, determine the break-even conditions for
healthcare providers and the healthcare system, and estimate the opportunity cost of paid
working time saved by patients and accompanying persons. A secondary analysis of publicly
available data for 2021-2023 was conducted. The methods included the classification of
fixed, variable, and step-fixed costs; cost-volume-profit analysis; break-even analysis; and
scenario analysis. The study considered the healthcare provider, healthcare system, and
societal perspectives. Cost estimates from other countries were used solely as relative
scenario parameters. The number of registered remote interactions in Ukraine increased
from 5.7 million in 2021 to 9.8 million in 2023. Assuming constant total fixed costs, the fixed-
cost component per interaction decreased by 41.8%. The overall change in average cost
cannot be determined without data on fixed and variable costs. In the normalised scenario
that included only direct medical costs, system-level break-even was not achieved even
when remote consultations fully replaced in-person consultations. When patients’ travel
costs were included, the break-even substitution rate was approximately 92.8%; when
intermunicipal travel was considered, it decreased to 86.9%. At a volume of 9.8 million
remote interactions and a 50% substitution rate, the estimated annual time saved ranged
from 4.9 million to 14.7 million person-hours. Across the scenarios examined, its monetary
value ranged from UAH 219.1 million to UAH 1,314.6 million. Increasing the volume of
telemedicine services reduces the fixed-cost component per service only within existing
capacity. Break-even depends on the cost structure, revenue per interaction, the actual
substitution rate, and the amount of avoidable costs. Estimating break-even thresholds for
Ukrainian healthcare institutions requires separate accounting of costs, subsequent in-
person visits, travel expenses, and the time spent by patients and accompanying persons.
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ExoHOMiuHi pe3y/IbTaTH MacIITaGyBaHHs TeJleMeAUYHUX OC/IYT 3aJIeXaTh BiJj piBHA BUKOPUCTAHHSA
iHpacTpyKTypH, CTPYKTYpU BUTPAT i YACTKU JUCTAHLITHUX B3aEMOJH, sIKi GaKTUYHO 3aMilLyI0Th O4HI
3BepHeHHs. [ YKpaiHU OLiHIOBaHHSI LIMX YMOB OGMEXYETbCS BiICYTHICTIO CTaHAApPTU30BAaHOIO
006JTiKy BUTpAT Ha TeJleMeIn4Hi OCJIYTH Ta IaHUX 00 GaKTUYHOI YaCTKH 3aMillieHHsI 04HOI MeIMYHOT
JormoMord. OIHATH 3MiHY NWUTOMOI CKJIQZOBOI MOCTIMHMX BUTpaT 3i 30UIbIIEHHAM O06CATY
TeJIeMeIMYHUX OCIYT B YKpaiHi, BU3HAYUTH YMOBH 6€330UTKOBOCTI /IJ1s1 Ha/JaBa4ya MeAMYHUX MOC/YT i
CHCTEMH OXOPOHH 3/I0POB’Sl Ta OL[IHUTH IPOLIOBY BapTiCTh 36epeKEHOro OIIadyBaHOr0 POGOYOro Yyacy
nauieHTiB i cynpoBopKyrourx oci6. [[poBeieHO BTOpMHHMI aHaIi3 BIAKPUTHX AaHuX 3a 2021-2023 pp.
3acrocoBaHo KJacudikaliilo BUTpaT Ha MOCTiKHI, 3MiHHI Ta cTyniHYacTO-NOCTilHI, aHaI3 «<BUTPATH —
06csr — NpUOYTOK», aHasi3 NoporiB 6e336MTKOBOCTI Ta ClieHapHUH aHasli3. Po3paxyHKH BUKOHAHO 3
No3UIiH HaZaBaya MeJUYHHX MOCIYT, CUICTEMH OXOPOHH 37I0pOB’sl Ta CycninbcTBa. JlaHi 3apy6ibKHMX
JIOCJI/PKEHb BUKOPHUCTOBYBAJIMCS JIMIIe $SIK BiIHOCHI ClieHapHi NapaMeTpyu 6e3 mepeHeceHHs
abCoO/MIOTHUX 3HAyeHb BUTPAT HA YKpalHCbKi yMOBH. KinbKicTb 3apeecTpoBaHMX [JUCTAHLiHHMX
B3aeMoziiit B YkpaiHi 3pocia 3 5,7 MmuH y 2021 p. 1o 9,8 man y 2023 p. 3a npunyiieHHs: HE3MiHHOCTI
CyKYIIHUX IOCTIHUX BUTPAT IX TMTOMA CKJIaZloBa Ha O/IHe AUCTaHLiFHe B3aEMO/IIIHHA 3MeHIINIacad Ha
41,8 %. BogHo4dac NoBHY 3MiHy cepefHbOI BapTOCTi HEMOMJIMBO BHU3HAUUTH 6e3 JIOKa/JbHUX JaHHX
1110710 MOCTiMHMX i 3MiHHUX BUTpAT. Y HOpMasli30BaHOMY CLieHapil, 1110 BpaxOBYBaB JIMLLe IPSIMi MeYHi
BUTPATH, CUCTEMHA 6€336UTKOBICTb He 0CATa/1acs HaBiTh 3a TOBHOTO 3aMillileHHs] OYHUX KOHCY/IbTaLlii
JUCTaHLiMHMMU. 3a BKJIIOYEHHS TPAHCIOPTHUX BUTpAT MallieHTa MOpPOroBa 4acTKa 3aMillleHHs
CTaHOBWJ/Ia MpH6M3HO 92,8 %, a 3a BpaxyBaHHA MbXMyHilUNanbHoi noisaku - 86,9 %. 3a obcary 9,8
MJIH JUCTaHLiMHMX B3aeMofid i 50 % s3aMmillleHHs OYHMX 3BepHEHb PO3PAaxXyHKOBHMH piYHMH o6cAr
36epeXKeHOro yacy CTaHOBUB 4,9-14,7 MJIH II0JUHO-TO/MH, a HOro rpowioBa oljiHka - 219,1-1 314,6 MmiH
TPH 3aJIEXXHO Bifi TPHUBAJIOCTI MOI3/1KY, YaCTKH 3BEpHEHb i3 CyTIPOBOPKYOY0I0 0CO60I0 Ta YACTKH Yacy,
o 36irajacs 3 omjadyyBaHUM POGOYMM 4acoM. 36LIbllIeHHS 0OCATY TeseMeAUYHHX MOCIYT MOXe
3MeHIyBaTH NHUTOMY CKJI3[OBY NOCTIMHMX BUTpaT JiMIIe B MeXaxX HasgBHOI MOTYXHOCTI.
Be336MTKOBICTb BU3HAYAETBCS CIiBBiHOMIEHHAM BiJJIIKOAYBAHHSI Ta 3MiHHHUX BHTpAT, 00CATOM
nocayr, GpakTUYHOI0 YaCTKOI 3aMIillleHHS1 OYHMX 3BEpHEHb i BEJIMYMHOI0 BUTPAT, SKHUX MOXKHA
VHHUKHYTH. 3 MO3UL{] CyCIiJIbCTBA J0aTKOBUH eKOHOMIYHUH epeKT MoXKe pOpMyBaTHCS 32 paxyHOK
3an06iraHHsl TPAaHCHOPTHHUM BUTpaTaM i 30epekeHHs OIJIayyBaHOro po6GoYoro 4yacy MaLi€HTIB Ta
CYTIPOBO/KYI0UMX 0Ci6. [lIl BU3HAYeHHs MOpOriB 6e336MTKOBOCTI YKPAiHCBKHX 3aKJIaZliB OXOPOHHU
3/10pOB’st HEOOXITHUI OKpeMHH 006JIIK MOCTIHHUX, 3MIHHMX i CTYMiHYaCTHUX BUTPAT, AOXOLY Ha OJHe
JMCTaHIIiiHe B3a€EMOJisIHHSA, (GAaKTUYHOI YacTKW 3aMillleHHs, MOJaJbIIMX OYHMX BiJ[Bi/lyBaHb,
TPaHCIIOPTHHUX BUTPAT i 4acy NALiEHTIB Ta CyNPOBO/PKYIOYHX OCi0.

K/IIOYOBI C/IOBA

TesJeMeJULIMHA, MaclITabyBaHHs, €eKOHOMisl BiJ MacmTaby, Touka 6e336HTKOBOCTI,
CTPYKTypa BUTpAT, 3aMillleHHs OYHHUX 3BepHEHb, aJbTepHAaTHUBHA BapTICTh Yacy,
€KOHOMiKa 0XOPOHH 3/10p0B’s, YKpaiHa.

2


https://www.eu-scientists.com/index.php/sdel/
https://www.eu-scientists.com/index.php/sdel
mailto:lipych_liubov@lutsk-ntu.com.ua
https://doi.org/10.70651/3083-6018/2026.4.29
https://doi.org/10.70651/3083-6018/2026.4.29
https://www.eu-scientists.com
https://orcid.org/0000-0002-9059-7271
https://orcid.org/0000-0002-4293-0586
https://orcid.org/0000-0003-2924-9857
https://orcid.org/0000-0002-7556-6063
https://creativecommons.org/licenses/by-nc/4.0/deed.en

Social Development:

Lipych, L., Liutak, 0., Kovalska, L., & Voytovych, S. Economic and Legal Issues No. 16 (2026)

1. Introduction

The economic outcomes of scaling up telemedicine services depend on infrastructure utilisation, the
cost structure, and the proportion of remote interactions that effectively substitute for in-person care. In
Ukraine, assessing these conditions is particularly important because of geographical constraints on
access to healthcare and the absence of standardised cost accounting for telemedicine services. Increasing
service volume may reduce the fixed-cost component per interaction; however, overall cost savings arise
only when infrastructure is sufficiently utilised, variable and step costs are controlled, and remote
interactions effectively replace in-person visits. The objective of this study was to assess changes in the
fixed-cost component per interaction as the volume of telemedicine services increases in Ukraine, derive
break-even conditions for healthcare providers and the healthcare system, and estimate the monetary
value of paid working time saved by patients and caregivers under alternative scenarios.

2. Literature Review

Evidence from economic evaluations of telemedicine is heterogeneous. In an umbrella review of 98
systematic reviews, 7 of the 18 reviews assessing cost-effectiveness (39%) concluded that telemedicine
interventions were cost-effective or cost-saving; the generalisability of the findings was limited by the
methodological quality and heterogeneity of the underlying evidence [4]. More recent evidence indicates
that studies of the monetary and production costs of telehealth, including patient and provider time costs,
remain limited [6]. Economic outcomes depend on the model of care delivery and the analytical
perspective adopted. Cost savings are more likely when remote interactions substitute for in-person visits,
avoid travel, and use existing capacity. When telemedicine is additive to rather than a substitute for in-
person care, total healthcare costs may increase [18; 19]. Economic analysis should distinguish among the
costs of establishing and maintaining a telemedicine system, delivering individual services, and expanding
service volume. Telemedicine programmes incur costs associated with information technology,
equipment, implementation, maintenance, and personnel [9; 10]. In the present model, costs that do not
vary within the relevant capacity range are classified as fixed, costs incurred per interaction as variable,
and costs arising from capacity expansion, including additional staffing, as step-fixed. No universal break-
even threshold exists. In a Norwegian study of remote orthopaedic consultations, the break-even
threshold varied according to the analytical perspective and model parameters [1]. A review of
telemedicine programmes found that the time to break-even ranged from less than one year to nine years
[17]. The societal perspective additionally incorporates travel costs and the value of time spent by patients
and caregivers. Excluding these components may understate the societal benefits of remote care; however,
their monetary valuation does not constitute budgetary savings for healthcare providers [3; 16]. Scaling
up telemedicine depends on its integration into clinical workflows, sustainable financing, organisational
readiness, and the local context. Consequently, prices and break-even thresholds derived from other
countries cannot be directly transferred to Ukraine, although relative measures may be used as scenario
parameters [5; 8; 22]. Ukraine has established legal and strategic frameworks for telemedicine; however,
these do not prescribe a methodology for the separate accounting of fixed, variable, and step-fixed costs
or define a universally applicable, economically justified service volume [2; 20]. No model was identified
in publicly available Ukrainian sources that simultaneously accounts for the volume of remote services,
the cost structure, the substitution of in-person visits, and the time costs borne by patients and
accompanying persons.

3. Materials and Methods

A secondary analysis of publicly available data for 2021-2023 was conducted using cost
classification, cost-volume-profit analysis, threshold analysis based on avoidable costs, and scenario
analysis. The analysis was performed from the perspectives of the healthcare provider, the healthcare
system, and society. The unit of analysis was one registered remote interaction, irrespective of its clinical
modality. The data for Ukraine comprised information from the Ministry of Health on the number of
remote interactions, findings from an assessment of healthcare institutions’ resources, and the average
wage indicator published by the Pension Fund of Ukraine. The source reporting the number of remote
interactions does not provide a standardized description of their composition for each year; the time series
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was therefore treated as an aggregate measure. Studies from other countries were used to specify relative
scenarios and conduct sensitivity analyses without transferring foreign prices to the Ukrainian setting.
Reporting of analytical perspectives and assumptions followed CHEERS 2022, while costing and
implementation-planning considerations were informed by the WHO Digital Implementation Investment
Guide [7; 21]. In the baseline model, total and average costs at service volume N within a single relevant
range of capacity were defined as follows:

Lipych, L., Liutak, 0., Kovalska, L., & Voytovych, S.

TC(N) = F + vN
AC(N F
(N) = N + v
where F - the incremental fixed costs of the telemedicine programme within the relevant capacity
range;

v - the incremental variable cost per remote interaction;
TC(N) - total costs;
AC(N) - average cost per interaction.

The composition of F and v is determined separately for each analytical perspective. Additional
labour costs directly attributable to a remote interaction are included in v, whereas the remuneration of
existing staff within spare capacity is included in F. Recruiting additional staff gives rise to step-fixed costs.
The relative reduction in average total cost as service volume increases from N; to N; is defined as follows:

_AC(Ny) — AC(N)

ES = X 1009
ac AC(Ny) %

If values for F and v are unavailable, only the change in the fixed-cost component per service is
calculated:

ESp = (1 — 35 x 100% (1)
2

The provider’s financial break-even point is defined as follows:

Npgprov = T_I:v’ T >v (2)

where T is the provider’s revenue per remote interaction; under fee-for-service payment, it is equal

to the tariff. From the healthcare system perspective, revenue is replaced by the medical costs of an in-
person visit that can actually be avoided:

F

NBE,sys = v 9Cned,avoia > V (3)

qCmed,avoid =V

where q is the proportion of remote interactions that actually replace in-person visits, 0 < g < 1;
Cmed,avoia — denotes the avoidable medical cost per in-person visit. The corresponding substitution
threshold at a given service volume is defined as follows:

F
v+

qge(N) = —— (4)

Cmed,avoid

If ggg > 1, system-level break-even cannot be achieved under the specified parameters, even with
complete substitution of in-person visits. To compare relative costs reported in international sources, a
normalised measure of the change in cost per remote interaction was used:

Crm — qC C
Acnorm — trm —qCr2r _ CTM __ q (5)
Cr2F Cr2F
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where Cr, and Cr,f are comparable costs of remote and in-person consultations calculated from
the same analytical perspective and using the same price basis.

A negative value indicates cost savings, whereas a positive value indicates an increase in costs. The
normalised scenario excludes the Ukrainian F/N value and reflects the incremental effect once the
infrastructure is in place. From the societal perspective, the avoidable cost of an in-person visit includes
avoidable medical costs, avoided travel expenditures, and the opportunity cost of paid working time
saved:

Lipych, L., Liutak, 0., Kovalska, L., & Voytovych, S.

Cavoid,soc = Cmed,avoid + Ctr + Ctime (6)

The monetary value of paid time saved per in-person visit replaced by a remote interaction is
defined as follows:

Ctime = tir (Wp 9p + aw.6.) (7)
The total annual monetary value of paid time saved is defined as follows:

Biime = NqCrime €))
where B;j,e — total annual monetary value; Ng - the number of remote interactions that replaced
in-person visits. The threshold for societal economic feasibility is defined as follows:

F

Ng soc = v 9Cavoid,soc > V 9)

ACavoid,soc =V
where,

C;» — avoided monetary travel expenditures;
Ctime — monetary valuation of paid working time saved by the patient and caregiver;

wy, and w, - hourly wage of the patient and caregiver, respectively;

ty — round-trip travel time;

8, and 6, - shares of patient and caregiver travel time that overlap with their paid working hours;
a - proportion of substituted face-to-face visits requiring one caregiver.

When the calculations are combined, travel costs are counted only once: if Cr,r already includes
travel costs, adding C;,- again to the avoided cost is not permissible because this would result in double
counting. The equations for total and average costs are based on the standard cost-volume-profit (CVP)
model. The system-level break-even threshold is derived from the condition F + Nv = NqCeq avoia-
The cost structure was specified with reference to the cost components considered by Buvik et al. [1] and
Snoswell et al. [17]; the equations presented here constitute the authors’ adaptation for the three
analytical perspectives.

The scenarios included the number of interactions N = 5.7, 6.9, and 9.8 million; the substitution rate
q = 25%, 50%, 75%, and 100%; round-trip travel time = 1 and 2 hours; the proportion of visits requiring
a caregiver a = 0%, 25%, and 50%; and the proportion of time overlapping with paid working hours 6 =
50% and 100%. Monetary outcomes were rounded to UAH 0.1 million, and relative outcomes to 0.1
percentage points.

4. Results

According to the Ministry of Health of Ukraine, 5.7, 6.9, and 9.8 million remote interactions were
registered in 2021, 2022, and 2023, respectively. The year-on-year increase was 21.1% in 2022 and 42.0%
in 2023; over the entire period, the volume increased by 71.9% [11]. Assuming that F remains constant,
the index of the fixed-cost component per interaction is Ng21/N« The results calculated using Equation
(1) are presented in Table 1. The index does not reflect changes in average total cost or potential stepwise
expansion of capacity.
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Table 1. Change in the unit fixed-cost component under the condition that F = const

Lipych, L., Liutak, 0., Kovalska, L., & Voytovych, S.

Year | Volume of remote interactions, million Index, 2021 = 100% Reduction from 2021, %
2021 5.7 100.0 -

2022 6.9 82.6 17.4

2023 9.8 58.2 41.8

Source: Calculated by the authors based on [11].

As shown in Table 1, with fixed costs unchanged, the unit fixed-cost component in 2023 was 58.2%
of its 2021 level. Average costs in 2023 are expressed as follows:

F
AC2023 =v + =v + 0582
2023 N2021

Under this assumption, the unit fixed-cost component decreased by 41.8%. The reduction in average
total cost does not exceed 41.8%; when v > 0, it is smaller and can be calculated only if F and v are known.
According to the results of the assessment of 30 Ukrainian healthcare institutions published by the
Ministry of Health, investment in telemedicine accounted for less than 1% of the total resource base. Most
investment was allocated to computers, headsets, office equipment, and workstation outfitting. Personnel
remuneration was the largest component of current expenditure, while the services were financed
predominantly under the Programme of Medical Guarantees [12]. These data describe the institutions
included in the assessment and cannot be generalized to all healthcare institutions in Ukraine.

In the model, the remuneration of existing staff is classified as a fixed cost within available capacity,
additional remuneration per contact as a variable cost, and hiring costs associated with capacity expansion
as step-fixed costs. The provider’s break-even volume under Equation (2) was not calculated because local
values of F, v, and T are unavailable in publicly available sources. For the analysis from the healthcare
system perspective, relative results from foreign micro-costing studies were used. In a study of 246
consultations in Brazil’s public sector, direct costs were 92.4 reais for a remote consultation and 88.4 reais
for an in-person consultation, giving a ratio of 1.045. When patient travel was included, the corresponding
costs were 97.8 and 105.4 reais, respectively, giving a ratio of 0.928. For intermunicipal travel, the ratio
was 92.4/106.3 = 0.869 [13]. These ratios were used solely as scenario parameters and not as estimates
of service costs in Ukraine. The results of the normalised scenario calculation based on Equation (5) are
presented in Table 2.

Table 2. Normalised effect at different substitution rates, % of the cost of an in-person

consultation
Scenario q=25% q=50% q=75% | q=100% | gscatF/N=0
Direct medical costs only +79.5 +54.5 +29.5 +4.5 Not attainable
Including patient travel costs +67.8 +42.8 +17.8 -7.2 ~92.8%
Including intermunicipal travel costs +61.9 +36.9 +11.9 -13.1 ~86.9%

Source: Calculated by the authors based on [13].

As shown in Table 2, under the direct medical cost scenario, break-even cannot be achieved even
with complete substitution because the relative cost of a teleconsultation is 104.5% of the cost of a face-
to-face consultation. When patient travel costs are included, the break-even substitution rate is
approximately 92.8%, whereas for intermunicipal travel it is 86.9%. These threshold values are intended
solely as an order-of-magnitude check and should not be interpreted as normative values for Ukraine.

For the provider perspective, local values of F, v, and T are required. Calculations using equations
(3) and (4) from the healthcare system perspective additionally require estimates of avoidable medical
costs and the actual substitution rate q. The national volume of 9.8 million interactions does not, by itself,
demonstrate the break-even of an individual healthcare facility. The composition of avoided costs from
the societal perspective is specified in equation (6). A separate Ukrainian scenario was used to estimate
the time-related effect: N = 9.8 million telemedicine interactions, g = 50%, round-trip travel time of 1 or 2
hours, and a proportion of visits involving one caregiver of 0%, 25%, or 50%. The number of substituted
face-to-face visits is:

Nyep = Nq = 9.8 million X 0.5 = 4.9 million

6
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where Ny, - denotes the number of telemedicine interactions that replaced face-to-face visits. The

average monthly wage on which insurance contributions were paid in 2023, UAH 14,308.46, was used as

a proxy for the value of working time [15]. Assuming 160 working hours per month, the hourly value of

working time was assumed to be the same for the patient and caregiver:

Lipych, L., Liutak, 0., Kovalska, L., & Voytovych, S.

_ 14 308.46

Wp = We 160

= 89.43 UAH /hour

The scenario calculations based on equations (7) and (8) are presented in Table 3. It was assumed
thatw,, = w,and 6, = 6. = 6.Thesaved hoursreflect travel time only and do not include any potential

difference in the duration of face-to-face and telemedicine consultations.

Table 3. Scenario-based estimate of time saved with 50% substitution of face-to-face visits

Patient Caregiver Total, Monetary Monetary
Round-trip | Visits with time, time, million valuation at @ valuation at @
travel time | a caregiver million million person- =50%, UAH =100%, UAH
hours hours hours million million
1 hour 0% 4.900 0 4.900 219.1 438.2
1 hour 25% 4.900 1.225 6.125 273.9 547.7
1 hour 50% 4.900 2.450 7.350 328.6 657.3
2 hours 0% 9.800 0 9.800 438.2 876.4
2 hours 25% 9.800 2.450 12.250 547.7 1,095.5
2 hours 50% 9.800 4.900 14.700 657.3 1,314.6

Source: Calculated by the authors based on [15].

As shown in Table 3, with a one-hour round trip, 25% of patients accompanied by a caregiver, and
6 = 50%, 6.125 million person-hours are saved, with an aggregate annual monetary value of UAH 273.9
million. With a two-hour round trip, 50% of patients accompanied by a caregiver, and the same value of 6,
14.7 million person-hours are saved, with a monetary value of UAH 657.3 million. This indicator
represents the opportunity cost of paid working time saved rather than an increase in production, GDP, or
government revenue [14; 16].

5. Discussion

The estimated reduction in F/N reflects economies of scale only within unchanged capacity. It does
not demonstrate an equivalent reduction in full average cost, because the share of F in the cost structure
is unknown and capacity expansion generates step costs. Findings from the assessment of 30 healthcare
facilities indicate the importance of labour costs within the surveyed sample but do not characterise the
Ukrainian healthcare system as a whole. A reduction in F/N does not generate savings if the
teleconsultation supplements rather than substitutes for a face-to-face visit. Therefore, in addition to the
number of telemedicine contacts, subsequent face-to-face visits, consultation duration, and the use of
released resources should also be taken into account. Table 2 shows that the system-level break-even
threshold is determined not by scale alone, but by the combination of relative cost and the actual
substitution rate.

In the Norwegian study of remote orthopaedic consultations, the base-case societal break-even
threshold was 151 consultations per year, while the corresponding healthcare-sector threshold was 183
consultations per year. Sensitivity analyses produced thresholds ranging from 127 to 314 consultations
per year [1]. These values describe volume-based thresholds in a different clinical and organisational
model, whereas Table 2 presents a threshold substitution rate; the two measures are therefore
complementary but not directly comparable. The difference in analytical perspectives explains why a
programme may be financially unattractive to the provider while remaining economically justified from
the healthcare system or societal perspective. According to equations (6) and (9), the inclusion of C;,- and
Ctime increases Cgypiq soc and, provided that the denominator is positive, reduces the societal break-even
volume. A numerical societal break-even threshold for Ukraine was not estimated because of the lack of
local data on travel, time, and avoidable costs. Shared use of an IT platform, centralisation of technical
functions, and allocation of consultations across healthcare facilities may increase infrastructure
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utilisation and reduce duplication of fixed costs. This effect was not quantified in the present study. The
financing mechanism should account for the type of telemedicine service and its capacity to substitute for
a face-to-face visit, rather than merely the occurrence of a remote contact.

The study is limited by the aggregated nature of national statistics and the absence of local estimates
of F, v, T, Cmedavoid, and the actual substitution rate. The relative cost estimates from Brazil and the volume
thresholds from Norway reflect different clinical and institutional settings. The time calculation assumes
160 working hours per month, equal hourly values of paid working time for patients and caregivers, and
scenario-based values of g, a, and 6. It does not account for unpaid work, differences in employment status
or wages, or actual travel and consultation times, nor does it measure changes in productivity or GDP.

Lipych, L., Liutak, 0., Kovalska, L., & Voytovych, S.

6. Conclusions

The number of recorded telemedicine interactions in Ukraine increased from 5.7 million in 2021 to
9.8 million in 2023. Under the assumption of constant total fixed costs, this increase would reduce the
fixed-cost component per interaction; however, the overall change in average cost cannot be determined
from the available data. Provider break-even depends on reimbursement, variable costs, and service
volume. At the healthcare-system level, budget neutrality depends primarily on the extent to which
telemedicine substitutes for face-to-face care and on the medical costs that can actually be avoided. From
a societal perspective, avoided travel expenditures and the monetary value of time saved by patients and
caregivers may further improve economic efficiency. These benefits should be assessed separately from
provider budget savings and without double counting travel costs. Estimating break-even thresholds for
Ukrainian healthcare facilities requires separate accounting for fixed, variable, and step costs, revenue per
interaction, the actual substitution rate, travel expenditures, and the time of patients and caregivers.
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