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The article examines how digital transformation affects operational efficiency and market competitiveness within
the construction sector. Given the persistent technological gap between Ukrainian and European enterprises,
assessing digital maturity has become critically important. The study introduces the Construction Digital Intensity
Index (CDII), a specialized instrument incorporating industry-specific parameters such as business intelligence
adoption, process automation, and cloud integration. A quantitative methodology combining enterprise performance
metrics with digitalization level evaluation was applied. Results confirm that higher digital maturity correlates with
improved profitability and stronger market positioning, while Ukrainian firms remain considerably behind European
counterparts in technology adoption. The practical value lies in providing construction companies with a targeted tool
for digital maturity assessment and strategic technology planning.
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JocnigpkeHHs npuceavyeHe BNAMBY LMGPOBOI TpaHcopMaLii Ha onepavliiiHy eekTUBHICTb Ta KOHKYPEHTO-
CMPOMOXHICTb MIANPMEMCTB OYAIBELHOI rastysi. AKTya/lbHICTb TEMW 3yMOBJ/IEHA 3POCTAKHVMMU BUMOTaMy PUHKY
[10 TEXHO/OMYHOT MogepHi3auii ByaiBensHUX KOMMNaHili, a TakoXX HEOOXIAHICTIO NOAONAHHSA CYTTEBOMO PO3PMBY MiXK
piBHEM LMdpoBi3aLlii yKpaiHCbKMX Ta €BPONECLKUX NiANPUEMCTB rasysi. B ymoBax akTUBHOIO BifHOB/IEHHS iHJpa-
CTPYKTYpM Ta iHTerpauii YkpaiHu [0 MixXHapoAHUX PUHKIB 3A4aTHICTb KOMNaHili ed)eKTBHO BNPOBaMXyBaTU LNGPOBI
TEXHOJIOriT CTa€ K/IHHOBMM YMHHUKOM iXHbOI KOHKYPEHTO34aTHOCTI Ta iHBeCTULiiHOT npuBabnmeocTi. MeTo ao-
CNiKEHHS1 € PO3POBNEHHS CreLiai3oBaHOro IHCTPYMEHTY A1 KOMMJ/IEKCHOI OLLiHKM LMdpoBOi 3pisiocTi byaisenb-
HUX MIgNPUEMCTB Ta BU3HAYEHHS B3AEMO3B'A3KY MK PIBHEM LM(PPOBOr0 PO3BUTKY i MOKa3HMKaMM rocrnofapChKoi
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LisANIbHOCTI KOMMaHii. Y npoueci AOCNIMKEHHS 3aCTOCOBAHO KiNbKiCHWUI aHani3 qiiHaHCOBO-EKOHOMIYHMX MOKa3HW-
KiB NiANPMEMCTB y NOEAHAHHI 3 OLIHIOBAHHSAM PIiBHSA X LM)POBOro BNpoBamKeHHs. Po3pobneHo IHgeke undpoBoi
iHTeHcmBHOCTI 6yaiBHMUTBa (CDII) — rany3eBo-cneumgivyHnin KOMNO3UTHWUI NOKA3HUK, LLLO OXOMNJIOE Taki BUMIpK, 5K
BNPOBaPKEHHA CUCTEM Bi3HEC-aHasTITUKK, aBTOMaTM3aLisi BUPOOHMYMX i ynpaBAiHCbKMX MPOLECIB, a TAKOX iHTerpa-
Lis XMapHUX TexHonoriii. Ha BigmiHy Bif yHiBepcasbHMX iHAeKCiB umdposisaii, CDIl BpaxoBye 0CO6G/MBOCTI TEX-
HOJTOriYHKX NOTPe6 | onepaviiHux npoLecis 6yaisensHOI ranysi. OTpUMaHi pesynsraTty 3acBifuytoTh, Lo NignpueM-
CTBa 3 BMLUUM PiBHEM LMCPPOBOI 3PisIOCTi AEMOHCTPYHOTb NOKPaLLEHi MOKa3HWKM onepauiiiHoT eheKTUBHOCTI, BULLY
peHTabenbHICTb Ta CTiMKiLWi PUHKOBI NO3uLii. MOPIBHAMBHUIA aHani3 YKPaTHCLKMX | EBPONERCLKNX KOMNaHi BUSBUB
3HaYHy acMMETPIIO B PiBHI TEXHOMOTIYHOI iHTEerpawji: ToAi ik NPOBiAHI €BPONENCHKI rpaBLji akTMBHO BUKOPUCTOBYOTh
IHCTPYMEHTH Gi3Hec-aHaniTUkK, IT Ta aBTOMaTM3aLito, BINbLIICTb YKpaTHCbKMX MigNPUEMCTB NnepebyBae Ha NoYaTKo-
BOMY eTani LMdpoBoro po3smuTky. BcTaHOBNEHO, L0 NiABULLEHHS PIBHA LMdpoBsi3aLii 6e3nocepesHb0 KOPEesioe i3
3pOCTaHHAM NPUOYTKOBOCTI Ta NOKAa3HWKIB NOBEPHEHHS IHBECTULM Y TEXHOMONYHWIA PO3BUTOK. MNpakTUyHa LiHHICTb
[LOCNIMKEHHA NONArae B TOMY, L0 pO3po6eHunii iHcTpymeHT CDII Hagae GyaiBenibHUM NigNPUEMCTBaM AiEBWIA Me-
XaHi3M camofiiarHoOCTVKV LMhpOoBOT 3pisIOCTi Ta CTpaTeriyHoro niaHyBaHHS TEXHOOMNYHOro po3suTky. Lie fossonse
KOMMaHisIM LjinecnpsiMoBaHO BM3HaYaTW MPIOPUTETHI HanpsMu LMGPOBMX IHBECTULIA, hopmyBaT 06I'PYHTOBAHI
cTpaterii TpaHcopmauii Ta nigsuLLyBaT BAacHy NpuBabnuBicTb ANs1 MiXXHAPOAHUX IHBECTOPIB, WO € 0CO6/IMBO
BaXX/IMBUM Y KOHTEKCTi MOBOEHHOTO BiJHOB/IEHHA Ta EBPOIHTErpaLiiiHiX nparHeHb YkpaiHu.

KnrouoBi cnosa: umposa TpaHcopmadlis, byaisenbHa ranysb, Lucposa 3pinictb, onepawiiHa etpekTUBHICTb,

KOHKYPEHTOCNPOMOXHICTb, iHAEKC LUPOBOT IHTEHCMBHOCTI ByAIBHULTBA, XMapHi TEXHONOT.

Statement of the problem. The construction
sector is one of the pillars of Ukraine's
economy, directly shaping the pace of post-
war infrastructure recovery, the country's
ability to attract foreign capital, and its broader
integration into European markets. Yet despite
this strategic importance, domestic construction
enterprises remain considerably behind their
European counterparts when it comes to
adopting digital technologies. Data from the
State Statistics Service of Ukraine indicate that
no more than one in five construction companies
has meaningfully incorporated digital tools into
day-to-day operations — a stark contrast to the
significantly higher rates recorded across the
European Union [1].

The scope of digital
construction is broad. It spans Building
Information Modelling, cloud-based project
platforms, Internet of Things solutions, automated
business processes, digital management
systems, business intelligence tools, mobile site
applications and cybersecurity infrastructure.
When properly integrated, these technologies
help align the efforts of all project participants,
bring down costs, catch design mistakes early,
and make operations more transparent — all
of which ultimately make a company more
appealing to investors.

The practical benefits are well documented.
Research shows that BIM adoption alone can
trim project expenditure by as much as 20%
while lifting management effectiveness by
around 25% [5]. Introducing automation and
robotics on construction sites has been linked
to a reduction in design-related errors of up to
30% [6]. That said, none of this comes without a

transformation in

price: meaningful digitalization demands serious
financial commitment, a workforce with the right
digital competencies, a supportive regulatory
environment, and genuine organisational
willingness to change.

For Ukraine, these challenges carry additional
weight. The construction industry is currently
expected to do several demanding things at
once — rebuild war-damaged infrastructure,
meet the requirements of international investors,
align with European standards, and sharpen
the competitive edge of domestic firms. This
means that evaluating digital tools solely from a
technological standpoint is no longer sufficient.
What matters equally is understanding how
digitalization translates into tangible financial
outcomes, better operational performance,
and stronger positioning in the eyes of global
investors.

Analysis of recent research and
publications. A growing body of international
research confirms that digital transformation
is reshaping the construction industry in
fundamental ways. Studies examining BIM,
0T, construction robotics and digital project
platforms consistently show that technology
adoption leads to lower costs, smoother project
coordination and measurable improvements in
construction quality [5-9].

Xinran Hu, and their co-authors demonstrate
that BIM implementation can reduce overall
project costs by up to 20% and improve
management effectiveness by approximately
25% [5]. Research by ConWize points to the
role of automation and robotics in cutting design
errors by as much as 30% [6]. Moradi, Sormunen
and colleagues examine the intersection of BIM,
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lean construction principles and sustainability
objectives, noting that while the benefits are
clear, the upfront cost of digital services can
place real pressure on smaller enterprises and
act as a genuine barrier to entry [7]. Reis and
Meldo make the broader case that, despite
requiring substantial initial investment, the long-
term returns from digital transformation tend to
outweigh the costs when assessed over the full
project lifecycle [8].

Beyond efficiency gains, researchers have
also begun exploring the human dimension of
digitalization. Zihan Mi highlights that technology
adoption is not always welcomed on the ground —
workers may resist change when they perceive
it as a threat to their jobs or feel unprepared
for the new digital competencies that modern
construction demands [9].

Ukrainian  scholars have  contributed
meaningfully to this debate as well. Emelianova,
Tytok and co-authors make the case for
a service-oriented approach in the digital
transformation of urban construction, arguing
that digital tools, when properly implemented,
improve both transparency and overall project
management efficiency [10]. Dziamulych,
Shulha and their colleagues provide evidence
that digital technology adoption raises the
productivity of Ukrainian construction firms
and supports their gradual alignment with
international  operational standards [11].
Other researchers draw attention to the
structural obstacles facing the sector in
Ukraine — particularly the high cost of innovation
and a relatively underdeveloped digital culture
within the industry [12]. Taiwo Afinowi focuses
on the investment dimension, showing that
BIM and related digital tools can substantially
strengthen investment management practices
in urban construction projects [13]. Levchenko,
Antonenko and Kosarevska point to a different
set of constraints: in the Ukrainian context,
BIM adoption remains limited not so much by
technological availability as by the absence of a
coherent regulatory framework and insufficient
public and private investment [14].

The statistical picture reinforces what the
literature suggests. Eurostat data show that
59% of enterprises across the EU — including
58% of small and medium-sized businesses —
have achieved at least a basic level of digital
intensity, with the figure rising sharply among
large enterprises [20]. Ukraine's construction
sector, where only around 20% of companies
have integrated digital tools in any meaningful
way [1], sits well below this threshold.

Taken together, the existing research leaves
little doubt that digitalization produces positive
outcomes for construction enterprises. However,
a closer look at the literature reveals that the
specific economic effects of digital technologies —
particularly for Ukrainian companies operating
under conditions of war, reconstruction pressure
and limited resources — remain underexplored.

Highlighting previously unresolved parts
of the overall problem. The academic literature
on digital transformation in construction has
expanded considerably in recent years, yet
several important questions remain without
satisfactory answers.

One persistent gap concerns the financial
dimension of digitalization. While researchers
have thoroughly documented the technological
capabilities of BIM, loT, automation, and cloud-
based solutions, far fewer studies have attempted
to quantify how these tools translate into concrete
financial outcomes at the enterprise level.

Another area that warrants closer attention
is the performance of digital technologies
within specific market segments. Small and
medium-sized enterprises face a fundamentally
different set of circumstances compared with
large corporations — most notably, the financial
burden of transitioning to digital operations can
be prohibitive [7]. This challenge, though widely
acknowledged, has not been studied in sufficient
depth.

Ukraine's construction industry operates
under conditions that differ substantially from
those found in Western Europe. A combination
of constrained financing, limited institutional
support from the state, wide variation in workforce
digital skills, an underdeveloped digital culture,
an unsettled regulatory environment, and
the extraordinary demands of rebuilding war-
damaged infrastructure creates a context that
standard international research frameworks are
not equipped to address.

There is also a methodological shortcoming
worth noting. The digital intensity indicators
currently in use were designed as universal
tools and inevitably miss much of what matters
in construction. The EU's Digital Intensity Index
captures how widely companies adopt standard
digital technologies, but it says little about
sector-specific instruments — BIM systems,
construction-oriented 10T devices, automated
guality assurance tools, or digital management
solutions for construction sites.

Taken together, these gaps make a compelling
case for a dedicated measurement instrument —
one designed specifically around the realities
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of the construction industry. The present
study addresses this need by introducing the
Construction Digital Intensity Index (CDII).).

Formation of the objectives of the article.
This article sets out to examine how digital
transformation — understood through the lens
of service-oriented approaches — shapes the
operational efficiency, financial performance,
competitiveness, and investment appeal of
construction enterprises operating in Ukraine.

Six concrete objectives guide the research:
assessing the current state of digital adoption
across both the Ukrainian and European
construction  sectors;  investigating  how
digitalization levels relate to the financial
results of construction firms; evaluating the
economic returns generated by specific digital
tools; constructing and applying the CDIl as
a sector-tailored measure of digital maturity;
drawing comparisons between Ukrainian
companies and international counterparts; and
mapping the barriers and opportunities that
define the digitalization landscape for Ukrainian
construction businesses.

Summary of the main research material.
The research draws on a multi-component
methodological framework developed and
applied over the period 2023-2024. Primary
sources included open statistical databases,
industry analytical reports, and corporate
information from construction companies in
Ukraine and internationally.

The framework encompassed the following
elements: a systematic review of scholarly work
on BIM, loT, construction robotics, and digital
platforms [5-9; 13-15]; examination of statistical
data from Eurostat and the State Statistics
Service of Ukraine [1; 20]; collection of financial
and operational data from annual reports and
public disclosures of Kyivmiskbud, Ukrbud,
Zhytlobud-1, Skanska, Turner Construction,
and CSCEC [21-26]; application of the existing
Digital Intensity Index as a reference point for
digital maturity benchmarking [20]; construction
of the CDIl as a construction-specific

alternative; and correlation analysis to explore
the link between digitalization and profitability.
The Pearson correlation coefficient served as
the primary statistical measure for assessing the
strength of this relationship.

Enterprise digitalization across the European
Union has reached a level that stands in sharp
contrast to the situation in Ukraine. By 2023,
three in five EU enterprises — 59% in total — had
attained at least a foundational level of digital
intensity. The figure held at 58% for small and
medium-sized businesses, while nine out of ten
large enterprises cleared the same threshold.
More strikingly, over a quarter of large EU
companies had achieved very high digital
integration [20].

Ukraine presents a strikingly different
picture. National data  indicate  that
roughly one in five Ukrainian construction
enterprises — approximately 20% - has
meaningfully incorporated digital tools into day-
to-day operations [1]. The resulting technological
divide erodes the capacity of Ukrainian firms
to compete abroad and narrows their access
to foreign capital. A structured comparison of
digital intensity levels between EU and Ukrainian
enterprises is provided in Table 1.

As Table 1 makes clear, Ukrainian
construction enterprises fall substantially short
of EU benchmarks across all categories of
digital intensity. The scale of this gap takes on
particular urgency in the context of post-war
reconstruction, where technologies such as BIM,
cloud platforms, and digital project management
systems could accelerate recovery, enhance
accountability, and help unlock international
funding.

Digital transformation in construction spans
a wide technological spectrum, covering every
phase from initial design through to facility
management — including planning, procurement,
on-site construction, quality assurance, and
ongoing monitoring.

Each of these technologies influences how
efficiently and transparently a construction

Table 1
Digital intensity level of enterprises in the EU and Ukraine
Indicator European Union Ukraine
Enterprises with at least basic digital intensity 59% about 20%
SMEs with at least basic digital intensity 58% limited data
Large enterprises with basic digital intensity 91% limited data
Large enterprises with very high digital integration 26% limited data

Source: compiled by the authors based on [1; 20]
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Table 2

Key digital technologies in construction and their expected effects

Digital technology

Main area of application

Expected effect

BIM

Design, planning, coordination

Cost reduction, better coordination,
fewer design errors

Cloud platforms exchange

Project management, data

Faster communication, transparency,
remote access

loT solutions materials and works

Monitoring of equipment,

Real-time control, better safety
and productivity

Automation systems

Business processes and quality

Reduced manual work, improved

control accuracy
r?]igggggronc:r:?entation ggg&rrﬁgtnst,a%grnmits, technical Faster document flow, better control
Mobile applications ?ét;mggiigggnnent and ][Tg)fitbe”rig/ecision—making, operational
Al/ML tools Ir:i(sjlie;r?aslgi/rslfcjé optimization, Egﬁﬂ?ztg/t?oinalytics, process

VR/AR technologies presentation

Visualization, training, project

Improved design understanding
and stakeholder interaction

Digital supply chain

Procurement and logistics

Reduced delays and better resource

management planning
Cybersecurity Protection of digital systems Reduced digital risks and increased
measures and data reliability

Source: compiled by the authors based on [5-9; 13-15]

enterprise operates, and how competitive it can
be in the market. BIM occupies a central place
in this picture: it fundamentally changes how
projects are conceived, how different teams
work together, and how material and time waste
are controlled throughout the build.

The general Digital Intensity Index provides a
useful starting pointfor cross-sector comparisons,
but it was not built with construction in mind.
The industry has characteristics that set it apart:
intricate webs of project stakeholders, extended
and often unpredictable delivery timelines,
demanding regulatory and safety requirements,
and a need for tight synchronisation between
design decisions and physical construction.

These particularities motivated  the
development of the CDIl. Where the general
index measures broad technology adoption,
the CDII focuses specifically on the ten digital
technologies that most directly affect the
efficiency and competitiveness of construction
firms. The CDIl is calculated using the following
formula:

CDII = W, x D,
i=1
where:
I —the weight coefficient of the i -th digitali-
zation indicator;

D, — the value of the i-th digitalization indi-
cator,;

n — the number of evaluated digitalization
indicators;

SW,=1.
i=1

The selection of these technologies and the
assignment of their respective weights drew
on three sources: structured consultations with
construction industry experts, a review of lead-
ing international practice in construction digita-
lization, and careful consideration of both the
specific characteristics of the Ukrainian market
and the direction set by European construction
standards. The resulting indicators and weight
coefficients are set out in Table 3.

BIM carries the greatest weight in the index,
given its outsized influence on design quality,
team collaboration, and cost outcomes. Cloud
servicesand loT solutionsfollow closely, reflecting
their critical role in enabling real-time monitoring
and remote accessibility. Automated quality
control and digital documentation management
contribute by reducing process friction and
human error. AI/ML and VR/AR technologies
receive lower weights at this stage, as their
practical uptake in Ukraine remains limited —
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Table 3

Key indicators and their weight coefficients for CDII

Digitalization indicator Weight coefficient W,
BIM implementation 0.20
Cloud services for project management 0.15
I0T integration in construction processes 0.12
Automated quality control systems 0.12
Digital documentation management 0.10
Mobile applications for site management 0.10
Al/ML-based process optimization 0.08
Virtual/Augmented reality for projects 0.06
Digital supply chain management 0.04
Cybersecurity measures 0.03

Source: compiled by the authors based on expert assessment and analysis of [5-9; 13—-15; 20]

though their strategic importance is expected
to grow. Cybersecurity, while currently assigned
the lowest weight, becomes progressively more
significant as a company moves up the digital
maturity ladder.

To measure the economic impact of digital
transformation in practice, the study examined
digitalization levels, pre- and post-digitalization
profit figures, implementation costs, and return
on investment for a representative selection
of Ukrainian and international construction
companies. How average profitability evolved

before and after digitalization across the
global sample is shown in Figure 1. Figure 1
demonstrates that profit trajectories became
noticeably more stable following digitalization.
The contrast with the pre-digitalization period
is evident: the adoption of BIM, loT, artificial
intelligence, and cloud technologies appears to
have reduced volatility while pushing average
profitability upward.

Fewer planning and design errors, combined
with greater investor confidence in digitally
managed projects, help explain this pattern.

Impact of Digitalization on the Average Profit of Construction Companies Worldwide

5.8 }|—=— Before Digitalization
—a— After Digitalization
56
£
_‘; 541
al
(=1
=]
S
- {/’/l
4.8F w
2019.0 2019.5 202;0.0 2020.5 2051.0 2021.5 2022.0 2022.5 202‘3.0
Year

Figure 1. Dynamics of the average profit of construction companies worldwide before
and after digitalization in 2019-2023.

Source: developed by the authors based on [5-9; 21-26]
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The evolution of revenues among Ukrainian
construction  companies  alongside their
digitalization rates over 2019-2023 is presented
in Figure 2.

Figure 2 captures how Ukrainian construction
revenues gradually recovered from their
2020 low while digitalization penetration rose
from 15% to 30% over the same five-year span.
The concurrent movement of these two variables
points to a connection between broader digital
adoption and the sector's ability to stabilise and
rebuild — a process that unfolded first in response
to the COVID-19 disruption and then amid the
economic pressures of subsequent years.

Across all the cases reviewed, digitalization
proved to be a financially positive decision.
Skanska's investment in BIM and drone
technology generated revenue growth that
comfortably exceeded the cost ofimplementation.
CSCEC's rollout of artificial intelligence
and robotic systems delivered on financial
expectations, even though the initial outlay was
substantial. Turner Construction's shift toward
virtual reality tools and mobile management
platforms translated into measurable gains in
project delivery efficiency.

Among Ukrainian companies, Zhytlobud-1
stands out for achieving a high return on

Impact of Digitalization on Construction Companies in Ukraine

—a— Digitalizaticn Level (%) =12
200t
-10
3 g
= 100} -6 g
:
g
-4
50
-2
0 2019 2020 2021 2022 2023
Year
Figure 2. Income dynamics of construction companies of Ukraine
and the level of digitalization, 2019-2023.
Source: calculated by the authors based on [1; 18; 19]
Table 4
Financial and digitalization indicators of construction companies
. Profit .
S Profit before Profit Cost of
Company Dlgigeglz%zon digitalization, digit:Ifitze;tion growth, | digitalization, | ROI, %
) HIH ) 0 HIH
million USD million USD % million USD
Kyivmiskbud 40 60 67.2 12.0 8 90.0
Ukrbud 45 70 87.5 25.0 10 175.0
Zhytlobud-1 50 50 58.5 17.0 6 141.67
Skanska 60 500 640.0 28.0 60 233.33
Turner
Construction 70 800 1040.0 30.0 80 300.0
CSCEC 80 1500 1995.0 33.0 200 247.0

Source: calculated by the authors based on open company reports and analytical data [21-26]
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investment through BIM and CRM integration
at comparatively modest cost. Kyivmiskbud's
deployment of geoinformation systems and
mobile applications reduced defect rates and
raised project quality standards. A recurring
advantage for Ukrainian firms is that lower
baseline implementation costs allow them to
generate strong proportional returns — often
exceeding those of larger global players who
carry the overhead of enterprise-wide digital
programmes. How the CDII framework classifies
digital maturity across the studied companies is
shown in Table 5.

The CDII results expose a wide gap between
Ukrainian and international construction firms.
CSCEC, Turner Construction, and Skanska
occupy the upper tiers of the index, their scores
reflecting sustained, strategic investment in
digital capabilities. Kyivmiskbud and Ukrbud
have reached the established digital integration
level, while Zhytlobud-1 remains closer to the
developing digital capability tier.

What these numbers confirm is that Ukrainian
companies are genuinely on the path toward
digitalization — but the distance still to be covered
before they reach the level of global leaders is
significant. Closing that distance is not merely
a question of efficiency: it is a prerequisite
for alignment with European standards and
for meaningful participation in international
construction markets.

Correlation analysis revealed a robust positive
association between digitalization level and
financial performance, with a Pearson coefficient
of r = 0.86 — indicating that digital maturity and

profit growth move strongly together across
the sample. The scatter of individual company
results around this relationship is visualised in
Figure 3.

Figure 3 shows that companies sitting at the
upper end of the digitalization scale — CSCEC,
Turner Construction, Skanska — consistently
record stronger profit growth. Ukrainian
companies cluster in the moderate range on
both dimensions, but the upward trend they
are part of makes their growth potential clear.
The combined picture of digitalization level,
profit growth, and CDII scores across all analysed
companies is presented in Table 6.

The overall pattern across Table 6 confirms
that digital maturity and financial strength tend
to reinforce each other. CSCEC's 80% digitaliza-
tion rate and CDII score of 8.2 place it firmly in
the digital leadership category and correspond
to the strongest financial indicators in the sam-
ple. Turner Construction and Skanska occupy
similarly high positions.

Ukrainian companies tell a different but
encouraging story: moderate CDII scores paired
with solid ROI figures suggest that selective,
well-planned digital investment can generate
meaningful returns without requiring the scale
of spending that characterises global leaders.
The clearest opportunities lie in BIM adoption,
cloud-based project management, mobile site
applications, process automation, and digital
documentation.

The broader implication is difficult to ignore:
competing in international construction mar-
kets without digital infrastructure is becoming

Table 5
CDII maturity levels and practical assessment of construction companies
coi Digital maturity Digital maturity characteristics Examp!e
range level companies
i Minimal use of digital tools, no strategy for digital
0-2 Egglcﬁlglngltal transformation, limited digital skills, manual —
P processes dominate
. . Partial adoption of BIM or cloud services,
2-4 ggvgltc))iﬁ;ng Digital emerging loT experiments, basic digital workflow |Zhytlobud-1
P Y implementation
- ... |Comprehensive uptake of BIM, integrated systems I
4-6 E?éa?g?igﬁd Digital for quality control, regular use of digital project S{MS&SkbUd'
9 management tools, defined digital strategy
o Fully implemented BIM and loT, Al/ML-driven
6-8 ??avnasr]lgfnq] Egi'ggal process optimization, advanced cybersecurity, ggﬁgiﬁ%ﬁgﬂmer
predictive analytics
Industry-wide innovation, automation ecosystem
8-10 |Digital Leadership |integration, extensive data analytics and leadership | CSCEC
in digital solutions

Source: compiled and calculated by the authors based on [21-26]
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Correlation between Digitalization and Profit Growth
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Figure 3. Correlation between the level of digitization (%)
and profit growth (%)
Source: calculated by the authors based on [21-26]

Table 6
Relationship between digitalization level and profit growth
Company Digitalization level, % | Profit growth, % CDIl score
Kyivmiskbud 40 12.0 4.2
Ukrbud 45 25.0 4.5
Zhytlobud-1 50 17.0 3.8
Skanska 60 28.0 6.8
Turner Construction 70 30.0 7.4
CSCEC 80 33.0 8.2

Source: calculated by the authors based on [21-26]

untenable. The study data show that 59% of EU
enterprises have cleared the basic digital inten-
sity threshold, against roughly 20% of Ukrainian
construction companies [1; 20]. For SMEs, the
financial barrier to rapid digital transition is par-
ticularly acute [7], and the limited availability of
state-backed support programmes amplifies this
constraint [12].

The r = 0.86 correlation coefficient reinforces
what the case studies suggest individually:
higher digitalization is consistently associated
with better financial outcomes at the enterprise
level.

The CDIl adds a layer of precision to this
finding. Where aggregate statistics smooth over
industry-specific differences, the index highlights
exactly where Ukrainian companies stand — and
what it would take to move up. Kyivmiskbud and
Ukrbud currently score in the moderate range;
CSCEC and Turner Construction have already
crossed the 7-point threshold that signals
advanced integration.

The quantified benefits of specific technolo-
gies further underscore the business case. BIM
brings average project cost savings of 20% and
a 25% improvement in coordination [5]; process



EKOHOMIKA TA CYCIMNINbCTBO

Bunyck # 86 / 2026

automation reduces design errors by up to 30%
[6]. These are not marginal gains — they repre-
sent the kind of efficiency improvements that
attract foreign capital and meet the expectations
of international project partners.

A service-oriented approach to construction
management amplifies these effects. When dig-
ital platforms become the backbone of project
communication, stakeholders gain real-time visi-
bility into progress, risks are flagged earlier, and
the overall management process becomes more
accountable [12]. For Ukrainian enterprises
seeking to enter or expand in international mar-
kets, this kind of digital infrastructure is increas-
ingly a baseline expectation rather than a differ-
entiator.

The most strategically valuable digital
investments for Ukrainian construction compa-
nies are likely to be: BIM platforms, cloud proj-
ect management systems, mobile applications
for on-site management, digital documenta-
tion tools, and automated quality control sys-
tems. Larger corporations absorb higher costs
for comprehensive digital programmes, but
those programmes deliver long-term com-
petitive positioning that justifies the spend.
Ukraine's lower implementation cost environ-
ment means that domestic companies can
achieve comparable strategic gains at a frac-
tion of the outlay — a structural advantage that,
if properly leveraged, could drive broader eco-
nomic development.

Realising this potential will require more than
individual company decisions. Industry-wide
progress depends on building genuine digital
expertise in the construction workforce, bringing
Ukrainian technical standards into closer align-
ment with European frameworks, cultivating a
collaborative digital culture across project stake-
holders, and putting in place financial incen-
tives and regulatory structures that make digital
investment accessible for SMEs.

Conclusions. This study provides evidence
that digital transformation materially improves
operational efficiency, profitability, competitive-
ness, and investment attractiveness in the con-
struction sector. Technologies including BIM,
I0T, cloud platforms, automation systems, digital
documentation management, and mobile appli-
cations deliver measurable benefits across cost
control, project coordination, transparency, and
market positioning.

Ukrainian construction enterprises lag signifi-
cantly behind their European and international
counterparts in the adoption of digital tools. The
contrast is stark: 59% of EU enterprises have
achieved at least a foundational level of digital
intensity, while only around 20% of Ukrainian
construction companies have meaningfully
integrated digital technologies into their opera-
tions. This divide reduces Ukrainian firms' ability
to compete internationally and to participate in
infrastructure projects governed by European
standards.

The Construction Digital Intensity Index intro-
duced in this study offers a targeted instrument
for measuring digital maturity in construction. By
incorporating sector-specific technologies — BIM,
0T, cloud services, automated quality control,
digital documentation, and mobile site manage-
ment — the CDII provides a more accurate and
relevant assessment than general digital inten-
sity indicators.

Applying the CDII to the selected sample
showed that CSCEC, Turner Construction, and
Skanska have reached advanced digital trans-
formation or digital leadership status. Among
Ukrainian firms, Kyivmiskbud and Ukrbud have
established a functional digital integration base,
while Zhytlobud-1 remains at the developing
capability stage.

The Pearson correlation coefficient of r =0.86,
obtained through correlation analysis, confirms
a strong positive relationship between digital
maturity and financial performance. Enterprises
that have invested more heavily in digitalization
consistently achieve higher profit growth and
stronger returns on their digital spending.

Digital transformation should be treated as a
strategic imperative for Ukrainian construction
enterprises. Priority investment areas include
BIM, cloud integration, project management
automation, business intelligence tools, mobile
applications, digital documentation, and cyberse-
curity. Achieving meaningful progress, however,
will also require supportive government paolicy,
targeted financial incentives, harmonisation with
European regulatory standards, and sustained
development of digital skills across the sector.

Future research should broaden the empiri-
cal base, extend the analysis to small and medi-
um-sized construction enterprises, and explore
practical models for financing digital transforma-
tion within the Ukrainian construction industry.
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