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The article presents a comprehensive assessment of the economic efficiency of implementing an enterprise digital development strategy
in the practice of an information technology company operating under the wartime crisis caused by Russia's full-scale invasion of Ukraine. The
purpose is to evaluate the economic effect of the strategy through return on investment, payback period, and net present value, to deploy a scenario
assessment of the expected effect under different developments of the crisis, to apply machine-learning forecasting of financial and operational
indicators, and to summarize the dynamics of key performance indicators before and after implementation. The methodology integrates financial
analysis, probabilistic scenario modeling, and an ensemble of machine-learning models for revenue forecasting; the monetized reduction of risk is
reported separately from the cash flow to avoid double counting, and the riskiness of the environment is captured through scenario probabilities
and the discount rate. Three scenarios were defined, namely pessimistic, base, and adaptive-recovery, with assigned probabilities. The expected
economic effect amounted to 287.5 thousand euro against 96 thousand euro of investment, which corresponds to an expected return on investment
of 299.5 percent, a payback period of about three months, and a net present value of 246.4 thousand euro at a discount rate of twelve percent,
remaining positive under sensitivity testing at eighteen and twenty-five percent. Labor productivity rose by 28.1 percent and the operating cost
ratio fell from 0.74 to 0.66, while the forecasting ensemble reached an average error of about eleven percent. Unlike a deterministic appraisal, the
proposed framework separates realized cash effects from risk exposure and demonstrates how scenario probabilities, discounting, and forecast
accuracy can be jointly used to support investment decisions under wartime uncertainty. The practical value is a reproducible, scenario-aware
toolkit for justifying digital investment under deep uncertainty. The approach can be repeated by using the same input groups, scenario
probabilities, forecasting metrics, and financial indicators, which makes the assessment transparent for managers, investors, and reviewers. It also
clarifies how crisis-driven benefits, such as avoided downtime and preserved revenue, can be converted into comparable investment indicators
without overstating the cash effect.
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INTRODUCTION

Russia's full-scale invasion of Ukraine turned the digital development of enterprises into a
condition of survival and a measurable economic factor. Evidence from Ukrainian firms in a war economy
shows that resilience follows organizational pathways rather than a single recovery rule [1], while large-
sample studies confirm that digital transformation raises firm resilience and financial performance [2, 3].
For an information technology company, whose principal resource is human capital and whose delivery
depends on continuous access to data and services, a digital strategy is at the same time a major investment
that must be economically justified. The problem addressed here is that conventional methods of
evaluating information technology investment, based on deterministic return on investment and net
present value, do not capture the multiple ways a crisis may unfold and therefore understate the value of
digital initiatives that reduce crisis losses. The scientific and practical significance of the problem lies in the
need for a scenario-aware, forecasting-supported assessment that demonstrates, in monetary terms, the
economic efficiency of a digital development strategy implemented under wartime conditions.

ANALYSIS OF RECENT RESEARCH AND PUBLICATIONS

The economic effects of digital transformation are well documented. Cardoso et al. [4] traced the
move from crisis response to digital business model renewal; Ori et al. [5] showed how firms activate
resilience to drive digitalization in a crisis; and Sagala and Ori [6] linked digital transformation strategy to
resilience and antifragility. From a capabilities angle, Liu et al. [7] demonstrated that digital orientation
strengthens resilience through sensing and reconfiguration. On the analytical side, Smyth et al. [§]
reviewed artificial intelligence and prescriptive analytics as drivers of resilience, which underpins the use
of machine-learning forecasting in financial planning. The relevance of machine learning and data science
for modern business efficiency, forecasting, and decision-making was also emphasized by Reznikov and
Turlakova [9]. In parallel, globalization and international integration have been examined as a crisis
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management strategy for mitigating organizational risks [10], which supports the interpretation of export
orientation and access to external markets as part of the economic environment in which digital investment
is evaluated. The evaluation of digital initiatives as investments draws on the project portfolio literature:
Aghajani et al. [11] show that prioritization and value assessment dominate the field, and Han and Zhao
[12] formalize portfolio value with explicit project synergy. Readiness research, in turn, links the capacity
to absorb technology with realized value [13]. Two aspects remain insufficiently addressed. First, the
evaluation of digital investment rarely combines probabilistic crisis scenarios with machine-learning
forecasting in a single framework. Second, few studies present firm-level economic results of a digital
strategy implemented under an acute crisis such as full-scale war. This article addresses both for a
Ukrainian technology company.

THE AIM AND OBJECTIVES OF THE STUDY
The aim of the study is to assess the economic efficiency of implementing an enterprise digital
development strategy in the practice of an information technology company under wartime crisis. The
objectives are to evaluate the economic effect through return on investment, payback period, and net
present value; to deploy a scenario assessment of the expected effect under different developments of the
crisis; to apply machine-learning forecasting of financial and operational indicators; and to summarize the
dynamics of the key performance indicators of the enterprise before and after implementation.

PRESENTATION OF THE MAIN MATERIAL OF THE STUDY
The economic effect of the digital strategy is defined as the sum of additional or retained revenue,
operating cost savings, and avoided losses, net of investment, with the monetized reduction of risk
reported separately:
EE = AR + AC + AL — I 1)
Return on investment, payback period, and net present value over a one-year horizon are
determined as follows:

ROI = EE /1 X 100 % ?)
PBP = I/((4R + AC + AL)/ 12) 3)
NPV = CFy/(1 + 1) — Io, CFy = AR + AC + AL (4)

where EE is the economic effect; AR, AC, and AL are additional revenue, cost savings, and avoided
losses; I is investment; CF; is the annual gross cash inflow; and r is the discount rate, set at 12 percent. To
avoid double counting, the monetized reduction of risk is not included in the cash flow; the riskiness of the
environment is captured through scenario probabilities and the discount rate.

To reflect the uncertainty of the war, three scenarios were defined: a base scenario assuming
stabilization at a controlled level of risk; a pessimistic scenario assuming intensified energy, staffing, and
security constraints; and an adaptive-recovery scenario assuming gradual growth of demand for
technology services and deeper integration with European Union markets. The expected economic effect
is the probability-weighted sum of the scenario effects:

EEE = Y p_s - EE_s @)

where EEE is the expected economic effect, ps is the probability of scenario s, and EE; is the

economic effect under that scenario. The scenario assessment is reported in Table 1 and visualized in
Figure 1.

Table 1.
Scenario assessment of the economic effect of the digital development strategy
Scenario Probability Economic effect, thousand Weighted contribution,
EUR thousand EUR
Pessimistic 0.25 176 44.0
Base 0.50 295 147.5
Adaptive-recovery 0.25 384 96.0
Expected effect (EEE) 1.00 287.5 287.5

Source: developed by the author.
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Fig. 1. Scenario economic effects and the expected effect of the digital strategy

The expected economic effect amounted to 287.5 thousand euro. For the studied company three
values are distinguished by contour and method: 186 thousand euro is the effect of business continuity
projects alone; 295 thousand euro is the deterministic sum of effects across seven directions of digital
transformation; and 287.5 thousand euro is the expected effect weighted by the probabilities of the three
scenarios. The lower value of the expected effect reflects the pessimistic scenario taken with probability
0.25. Against total investment of 96 thousand euro, the expected return on investment was 299.5 percent
and the payback period was about three months, computed from the annual gross inflow, which equals
the expected effect plus the initial investment. At a discount rate of 12 percent the net present value over
the one-year horizon was 246.4 thousand euro. Because the wartime environment carries elevated risk, the
net present value was tested for sensitivity to the discount rate: it remained at 229.0 thousand euro at 18
percent and 210.8 thousand euro at 25 percent, as shown in Figure 2, which confirms the economic
soundness of the strategy. The discount rate is jurisdiction-specific; for the Ukrainian company it was
formed as a risk-free yield with a risk premium, moderated by the export orientation and foreign currency
revenue of the company.
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Fig. 2. Sensitivity of the net present value to the discount rate

To deepen the assessment, machine-learning forecasting of financial and operational indicators
was applied. The forecast revenue is treated as a function of internal and external factors:
R(t+ 1) = f_AI(R(t), Pipeline, Util, HRS,FX,GDP,WarRisk, Demand) (6)
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where R(t+1) is the forecast revenue, fAl is the ensemble forecasting function, and the arguments
are current revenue, the sales pipeline, team utilization, workforce stability, the currency factor,
macroeconomic dynamics, the level of war risk, and expected demand for technology services. The
function was implemented through an ensemble of gradient boosting, a long short-term memory network,
and a transformer model, trained on company data for 2020 to 2024 and validated out of sample on 2025
data. The comparison of models is reported in Table 2.

Table 2.
Out-of-sample accuracy of the revenue forecasting models (2025)
Model MAPE, % RMSE (relative) R-squared
Gradient boosting (XGBoost) 14.2 0.121 0.86
LSTM network 13.1 0.112 0.88
Transformer 12.4 0.104 0.89
Ensemble 113 0.095 0.91

Source: developed by the author.

The managerial value of forecasting lies not in accuracy as such but in better decisions. The
monetized value of the forecast is estimated as:
V = a - (MAPE_base — MAPE_AI) - R 7)
where MAPE.. is the error of a naive forecast, MAPE,; is the error of the ensemble, R is annual
revenue, and a is the sensitivity of staffing and resource costs to planning error. With a naive error of about
21 percent, an ensemble error of about 11.3 percent, and a sensitivity of about 0.15, the forecast saved
roughly 14.5 percent of resource-planning costs, which turns the forecasting result from a technical into an
economic one.
The digital strategy also improved the operational performance of the enterprise. Labor
productivity and the operating cost ratio are defined as:
LP =R/N 8
OCR = OC/R )
where LP is labor productivity, R is revenue, N is the average number of staff, OCR is the operating
cost ratio, and OC is operating cost. Labor productivity rose from 48.0 to 61.5 thousand euro per employee,
an increase of 28.1 percent, while the operating cost ratio fell from 0.74 to 0.66. The dynamics of the key
indicators are summarized in Table 3.

Table 3.
Dynamics of the key performance indicators of the company before and after implementation

Indicator Before After Change
Organizational readiness (OGR) 0.48 0.82 +70.8%
Workforce stability (HRS) 0.57 0.84 +47.4%
Digital readiness (DGI) 0.49 0.82 +67.3%
Labor productivity, thousand EUR per employee 48.0 61.5 +28.1%
Operating cost ratio (OCR) 0.74 0.66 -10.8%
Recovery time objective, h 48 6 -87.5%
Recovery point objective, h 24 2 -91.7%

Source: developed by the author.

Compared with other Ukrainian technology companies that operated during the war without an
integrated digital strategy, whose labor productivity moved between minus five and plus ten percent and
whose operating cost ratio rose under inflationary and security pressure, the results of the studied
company show a clear advantage of the systematic approach. The strategy also supported the national
economy: the export revenue of the company grew by about 32 percent against the pre-war level, with
most of it converted into foreign currency inflows to Ukraine, which contributes to currency stability in a
crisis period.

CONCLUSIONS
The study assessed the economic efficiency of implementing a digital development strategy in an information
technology company under wartime crisis and confirmed its high efficiency. The expected economic effect, weighted
across three crisis scenarios, amounted to 287.5 thousand euro against 96 thousand euro of investment, which
corresponds to an expected return on investment of 299.5 percent, a payback period of about three months, and a net
present value of 246.4 thousand euro that remains positive under sensitivity testing at higher discount rates. Machine-
learning forecasting, built as an ensemble of gradient boosting, a long short-term memory network, and a transformer,
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reached an average error of about 11.3 percent and delivered measurable managerial value by reducing resource-
planning losses. The strategy raised labor productivity by 28.1 percent and lowered the operating cost ratio from 0.74
to 0.66, while sharply improving the parameters of business continuity. The scientific contribution is the integration
of probabilistic crisis scenarios and machine-learning forecasting into a single framework for evaluating digital
investment, and the practical contribution is a reproducible toolkit that managers can apply to justify digital investment
under deep uncertainty. Further research will extend the approach to other sectors and couple the scenario assessment
with a multi-year evaluation horizon.
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EKOHOMIYHA EDEKTVBHICTD LII®POBOI CTPATET'TI PO3BUTKY
B YMOBAX BOEHHOI KPU31

PE3HIKOB Poman
IrcTuTyT eKoHOMiKM ITpoMucioBocTi HarionansHoT akafgemii Hayk Ykpaiiu

Y cmammi npedcmasneno KomniekcHe OYiHIOBAHHA €KOHOMIUHOI egheKmusHocmi 6npo8addcents yu@posoi cmpamezii po36umxy
niONpueEMcmMea 6 Npakmuky QOVHKYIOHY8AHHS KOMNAHIT cepu  IHOOPMAYIIHUX MeXHONO02IU 6 YMOBAX B0EHHOI Kpusu, CHPUHUHEHOT
nosHomacuwmabHum emoperenuam Pocii 6 Yipainy. Mema noiaseac 6 oyinio8aHHi eKOHOMIUHO20 ehekmy cmpamezii uepe3 peHmabenbHicmb
iHeecmuyiti, cmpox OKYRHOCHMI ma 4ucmuii npueedeHuil epekm, y po320pmanHi CYeHapHoi OYIiHKU OYIKYBAHO20 eeKmy 3a pI3HUX eapianmis
PO3BUMKY KpUu3l, y 3ACMOCYBAHHI NPOSHO3YEAHHA (QIHAHCOBUX MA ONEpayiiHux NOKA3HUKI@ HA OCHOBI MAWUHHO20 HAGYAHMA, A MAKONC 8
V3a2anbHeHHI OUHAMIKU KIHOYOBUX NOKASHUKIG OIANbHOCMI 00 ma niciia 6nposaddicents. Memoodonozis noeonye (inancosull aHanis, iMogipHicHe
cyenapne MOOe08aANHs Ma AHCamObL MoOenell MauUHHO20 HAGYUAHHS OJil NPOSHO3YBAHHS 00X00Y, MOHEMU308AHE 3HUNCEHHS PUSUKY NOOAEMbCS
OKpeMO 8i0 2pOUI08020 NOMOKY 3A01A YHUKHEHHS. NOOBIIHO20 6PAXY8AHHS, 4 PUSUKOGICINb CePeO0sULYa PAX08YEMbCs Hepes IMOGIpHOCMI cyeHapiie
i cmasky ouckonmyeanns. Chopmosano mpu cyenapii, a came necumicmuyHuti, 6a308ull ma a0AnNMUEHO-6iOHOBIIOBANbHUL, 3 GIONOGIOHUMU
timogiprocmamu. OuikysaHull eKoHOMiuHUll epekm cmanosug 287,5 mucsaui €6po 3a ineecmuyiti 96 mucsy €6po, wjo 6i0n0Gioac 04iKy8aHi
peumabenvrocmi ingecmuyiu 299,5 eiocomka, cmpoky 0KyRHOCmI O1U36K0 mpbox Micsyie i uucmomy npuseoenomy epexmy 246,4 mucsaui espo 3a
CcmasKu OUCKOHMYBAHHS 0BAHAOYANMb 8IOCOMKIB, AKULL 3ANUUAEMbC 000AMHUM 3A NEePesipKU 4YMAUSOCHI HA PIGHI GICIMHAOYSAMb 1 08a0YsMb
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n'ame giocomkig. [pooykmuenicms npayi spocia na 28,1 eidcomka, a wacmka onepayitinux eumpam y 00xo0i 3nusuiacs 3 0,74 0o 0,66, mooi six
NPOSHOZHUT AHCAMONL 00Cse CepedHbol NOXUOKU OU3bKO 00uHaoysmu eidcomkis. Ha 8ioMiHy 6i0 demepMIiHO6AHOI OYiHKU, 3aNPONOHOBAHUL
nioxio 8I0OKPEMIIOE peanizosani 2powosi egpekmu 8i0 pusuK06oi eKcnosuyii ma nOKA3ye, AK IMOGIPHOCHI cyenapiis, OUCKOHMY6aHHA | MOYHICY
NPOSHO3YBAHHS MOJICYMb CRITbHO NIOMPUMYSAmMuU iHéeCmuyilini piuwents ¢ ymosax eitinu. IIpakmuuna yinnicme noaseac y 6iomeopiosaHomy,
YYmaueomMy 00 CyeHapiig iHcmpymeHmapii 00IpyHmMy8anHs yugposux iHeecmuyiti 6 ymosax 2aub6okoi HeeuzHauenocmi. ITioxio mooce Oymu
6I0MEOPeHUTl I3 BUKOPUCTNAHHAM MUX CAMUX 2PYR BXIOHUX OAHUX, IMOGIPHOCMEl CYEHAPIi8, NPOSHOZHUX MEMPUK | (YIHAHCOBUX NOKAZHUKIG, UjO
pobums OYiHIEAHHS NPO30pUM OJisl MeHeddcepis, IHBecmopis i peyensenmie. Bin makodc ymouHioe, sk Kpu3o8i 6u2oou, 30Kpema YHUKHEHHS
npocmois i 36epedicerts 00X00y, MOAICYMb Oymu nepemeopeHi Ha 3icmaeHi IHeeCmuyitii NOKA3HUKU Oe3 3A8UYEeHHS. ZPOUL0BO20 epheKmy.

Knrouosi crnosa: ekoHomiuna egekmusHicms, yugposa cmpamezis po3GUmKy, peHmMAOeIbHICMb [HEeCMUYIl, YUCmuill npugeoeHull
epexm, cyenapnuil ananiz, NPOSHO3YEAHHS HA OCHOBI MAWUNHO20 HAGYAHHS, NPOOYKMUGHICIb NPAYL, 60CHHA KPU3A.
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