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Digital transformation and artificial intelligence as factors
in the economic recovery of enterprises following armed conflicts

Abstract. Digital transformation and the introduction of artificial intelligence present new opportunities for the
recovery and gradual development of economic activity in small enterprises, enhancing their ability to respond to post-
war challenges and utilise innovative technological solutions more effectively. The purpose of the study was to assess
the impact of digital tools and artificial intelligence on the economic recovery of small enterprises in the post-conflict
period. To collect data, a structured online questionnaire was developed, comprising six sections addressing various
aspects of digital transformation in small enterprises. The questions covered the extent of digital technology adoption, the
types of tools utilised, key barriers to digitalisation, and the impact of digital transformation on the economic recovery
of enterprises. Correlation and regression analysis of the responses enabled an evaluation of the statistical relationship
between digital technology adoption and the recovery of economic activity in businesses. The majority of the 50 small
retail enterprises surveyed in the Kyiv region actively employ digital tools, including online stores, mobile applications,
artificial intelligence, and cloud technologies, indicating a high level of adaptation to contemporary business conditions.
However, the study uncovers that innovative solutions such as ERP systems and blockchain technology are implemented
less frequently, suggesting the need for resources and technical support. Correlation analysis confirmed a moderate positive
relationship between the extent of digital technology adoption and the economic recovery of enterprises, reinforcing the
importance of innovative solutions in ensuring business stability and development in times of economic challenges. The
findings of this study may be valuable to governmental bodies and state institutions involved in shaping policies to support
the digitalisation of small businesses and enterprises considering investments in new technologies
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INTRODUCTION

In 2025, small businesses face challenges, including esca-
lating conflicts, military actions, economic instability, mar-
ket demands, and the need to ensure sustainable growth.
As many businesses are forced to suspend operations due
to warfare, the issue of restoring their economic activity

becomes paramount. However, these challenges also pres-
ent new opportunities for transformation through the
adoption of digital technologies, including artificial intel-
ligence (AI). Gradually, technological advancements are
reshaping conventional business approaches, providing
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small enterprises with new tools to enhance their efficien-
cy, particularly in the face of uncertainty in internal and
external environments and in emerging markets. In the
post-conflict period, solutions based on digital tools and
AT contribute to the accelerated recovery of businesses by
facilitating demand forecasting, optimising supply chains,
and developing personalised customer interaction strate-
gies. Moreover, the accessibility of these technologies ena-
bles even small businesses with limited resources to imple-
ment them, fostering equal opportunities for recovery and
development. The integration of such technologies allows
small enterprises to mitigate the consequences of economic
shocks and lays the foundation for sustainable growth in a
new economic reality.

According to Eurostat (2025), only 8% of business-
es in the EU had adopted AI technologies in their oper-
ations in 2023, while more than 30% of large companies,
primarily in the information and communication sector,
had implemented them. This indicates that, although these
technologies are gaining traction, their adoption remains
relatively limited across businesses. IT companies, telecom-
munications providers, and other organisations engaged in
software and hardware development, data security solu-
tions, and e-commerce are typically the first to implement
technological innovations and automate processes. Con-
sequently, these enterprises have greater opportunities to
integrate Al to enhance service efficiency and operational
effectiveness, including through the implementation of en-
ergy efficiency management (Makedon et al., 2019).

The relevance of digital transformation and Al adop-
tion in the context of post-conflict economic recovery lies
in their potential to optimise processes, improve efficien-
cy, and accelerate business restoration. Research on digital
transformation and its role in business recovery after crises,
particularly military conflicts, explored various aspects of
this complex issue. For instance, V. Voronkova et al. (2024)
examined the conceptual foundations for developing hu-
man resource strategies in industrial enterprises. Their
study focused on improving management efficiency in the
context of complex socio-technological interactions within
industrial companies. Furthermore, R. Stepanenko (2024)
highlighted the priorities and risks associated with digital
transformation. His study is closely intertwined with the
work by O. Chorna (2022), who focused on the regulatory
aspects of transitioning businesses to the digital economy.
O. Chorna emphasised the need to refine legislative frame-
works to support digital initiatives.

N. Yevtushenko & D. Stetsenko (2024) examined the
impact of the war in Ukraine on the business environment,
highlighting the opportunities that digitalisation offers
businesses even in times of crisis. Their findings are sup-
ported by V. Tyshchenko et al. (2024), who analysed the
role of digital technologies in the recovery of affected re-
gions, demonstrating their importance in the development
of new infrastructures. H. Mykhalchenko et al. (2023) com-
plemented these findings with research on crisis manage-
ment in wartime conditions. Meanwhile, N. Kholiavko et

al. (2024) explored the impact of innovative digital tech-
nologies, such as programming interfaces, the Internet of
Things, blockchain, and cloud computing, on the recovery
of Ukrainian universities, emphasising the role of artificial
intelligence in the personalisation of learning and the im-
provement of educational services.

C. Li & Y. Wang (2024) argued that the level of cor-
porate governance determines the extent to which digi-
tal transformation contributes to business resilience; the
higher the level of corporate governance, the greater the
impact of digital transformation on resilience. G. White
& S. Liptak (2024) investigated the use of artificial in-
telligence in the development of business continuity
plans for small enterprises. Their conclusions align with
the predictive asset maintenance model proposed by
J Chen et al. (2021) for crisis scenarios, particularly in the
post-pandemic period following Covid-19. Furthermore,
R. Martin-Rojas et al. (2023) underscored the importance
of digitalisation tools in supporting the resilience of small
and medium-sized enterprises, particularly in the after-
math of the pandemic.

Thus, studies on digital transformation in businesses
encompassed a wide range of aspects, from managerial
and regulatory considerations to innovative technologies.
These studies provided insights into how digital solutions
contribute to recovery and long-term business resilience in
times of crisis. However, gaps remain concerning the use
of digitalisation tools and artificial intelligence to restore
small enterprises’ economic activity, specifically in the af-
termath of military conflicts. Accordingly, the purpose of
this study is to assess the impact of digital tools and artifi-
cial intelligence on the recovery of small enterprises’ eco-
nomic activity during and after military conflicts. The re-
search objectives are as follows:

1. To describe the current state of digital transfor-
mation worldwide, including its key advantages and
limitations.

2. To assess the level of adoption of digital tools and
artificial intelligence among small enterprises in the Kyiv
region of Ukraine.

3. To determine the relationship between the adoption
of digital technologies and the recovery of economic activi-
ty among enterprises in the Kyiv region of Ukraine.

MATERIALS AND METHODS
For this study, ten small enterprises engaged in retail and
wholesale trade in the Kyiv region were selected. The names
of these enterprises are not disclosed to ensure the confi-
dentiality of the collected data. This measure is necessary to
uphold ethical research standards, protect the commercial
information of the enterprises, and prevent external factors
from influencing their operations. Instead, the data were
analysed in an aggregated manner, allowing the study to
focus on identifying general trends and challenges in the
retail and wholesale trade sectors in the Kyiv region with-
out compromising the rights of the research participants.
The selection of small enterprises was driven by their
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ability to rapidly adapt to changes and implement new dig-
ital technologies and artificial intelligence, which is crucial
for business recovery following military conflicts. The Kyiv
region was chosen due to its economic importance, the
presence of a large number of small enterprises, and the
diversity of conditions, which enables a representative sam-
ple from different parts of the region. Retail and wholesale
trade were selected for their vital role in post-conflict eco-
nomic recovery, as these sectors directly impact the supply
of goods, price stability, and the provision of essential con-
sumer needs. Moreover, these industries are actively adopt-
ing digital technologies that enhance operational efficiency
in post-conflict recovery settings.

A structured online questionnaire comprising 16
questions was developed to assess the use of digital tech-
nologies and artificial intelligence in enterprises following
the cessation of active hostilities in early 2022 (Table 1).

Table 1. Questionnaire for surveying enter
and artificial intelligence for the recovery of ec

Question

The respondents in this study were primarily individuals
in managerial positions within small enterprises, includ-
ing business owners, directors, and mid-level managers.
Contact with respondents was established through official
company communication channels, such as email. Prior
to participation, all respondents were informed about the
study’s objectives, the conditions of their participation, and
the fact that their responses would be used exclusively in an
aggregated format. No information that could identify in-
dividual respondents or enterprises will be disclosed in the
public domain. This approach ensures adherence to confi-
dentiality and ethical principles in research. Respondents
were asked to assess the level of adoption of various digital
technologies, including online stores, Customer Relation-
ship Management (CRM) systems, Enterprise Resource
Planning (ERP) systems, process automation, artificial in-
telligence, chatbots, and mobile applications.

prises on the use of digital technologies
onomic activity following military conflicts

Answer

Information about enterprises

1 Company name
2 Number of employees
3 Field of activity (wholesale or retail trade)
4 Location (city, region)
Digital technologies at the enterprise
1 Assess the level of use of digital technologies at the enterprise 1 (low)/2/3/4/5 (high)
2 How often are digital technologies used in your business? 1 (never)/2/3/4/5 (often)
Online stores
CRM systems
ERP systems
3 Which of the following digital technologies do you use at your Artificial intelligence
company? (Select all that apply) ‘Chatb(?ts .
Mobile applications
Blockchain
Cloud technologies
Others (specify)
4 How do you assess the impact of digital te.chnologies on the 1 (minimum) / 2 (medium) / 3 (maximum)
efficiency of your enterprise
5 WhaF impact did digital techn(.)logies have on your company 1 (insignificant) /2 / 3 / 4/ 5 (significant)
in the process of economic recovery after the war?
Knowledge and training
1 What is the level of digital knowledge of your employees? 1 (ow)/2/3/4/5 (high)
2 Do you conduct training for employees on the implementation Yes
of new digital technologies? No
Factors of implementation of digital technologies
Market needs
Competition

Which of the following factors contributed to the
implementation of digital technologies at your company?
(Select all that apply)

Cost reduction
Increasing efficiency
Improving the quality of customer service
Others (specify)
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No. Question

Table 1. Continued
Answer

Problems of implementing digital technologies

1 What problems arose during the implementation of digital

technologies? (Select all that apply)

High implementation costs
Insufficient level of knowledge and qualifications of employees
Technical problems (incompatibility, failures)
The need for constant support and updating
Lack of necessary resources
Others (specify):

Prospects for the use of digital technologies

1 How do you assess the prospects for the use of digital
technologies in your field of activity?

1 (unprofitable) / 2/ 3/ 4/ 5 (profitable)

Additional comments

Your suggestions or comments for improving the process of implementing digital technologies in the enterprise

Source: developed by the authors

In addition, the questionnaire included questions on
the effectiveness of implementing these technologies and
their impact on business recovery after the conflict. It also
examined the factors influencing the adoption of digital
technologies and the challenges faced by enterprises. Anal-
ysis of Variance (ANOVA) was applied to assess differenc-
es between groups of enterprises based on their level of
digital technology and artificial intelligence usage (Stihle
& Wold, 1989). The study adhered to the ethical and data
protection guidelines outlined by the European Commis-
sion (2021). Accordingly, respondents were provided with
clear assurances that their data would be used exclusively
within the scope of this study and would not be dissemi-
nated or used in other contexts. Each participant was in-
formed that their personal data would not be shared with
third parties and that the survey results and collected data
would be used solely for the preparation of this manuscript.
This ensured a high level of confidentiality and compliance
with ethical standards.

At the initial stage, the primary research objectives were
defined, the study design was developed, and data collec-
tion instruments were prepared. A correlational method
was chosen to analyse the impact of digital technologies and
artificial intelligence on the recovery of economic activity
in enterprises following military conflicts. It was decided to
employ ANOVA to examine statistical differences between
groups of enterprises concerning their adoption of digital
technologies and artificial intelligence and their impact on
the recovery process. Moreover, the questionnaire structure
was developed for data collection.

During the second stage of the study, data were gath-
ered through a survey method. Each enterprise completed
an online questionnaire in which respondents assessed the
extent of their use of digital technologies, including arti-
ficial intelligence and their impact on business recovery
following military conflicts. The questionnaire included

questions addressing various aspects of digital technology
usage, the factors driving adoption, the challenges faced by
enterprises, and plans for digital transformation.

At the final stage, an analysis of the collected data was
conducted. A correlation-variance analysis using ANOVA
was performed to evaluate statistically significant differenc-
es among enterprises based on their level of digital tech-
nology and artificial intelligence adoption and their impact
on business recovery. To assess respondents’ perceptions of
digital technology implementation, a five-point Likert scale
was employed, allowing respondents to rate the level of dig-
ital technology adoption and its impact on business recov-
ery on a scale from 1 to 5 (1 - “minimal’, 5 - “maximum”)
(de Winter & Dodou, 2010).

RESULTS
As of 2025, digital technologies have become a key fac-
tor in enterprise development, transforming conventional
approaches to business process management. They serve
not only as tools for automation but also as platforms for
creating new opportunities. The survey results are pre-
sented in Table 2.

Digital transformation means the introduction of dig-
ital technologies to transform business processes and ser-
vices from a traditional, non-digital format to a digital one.
This includes transferring data to the cloud, using techno-
logical devices and tools for communication and collabo-
ration, and automating processes. Global digital transfor-
mation spending is projected at USD 3 billion in 2025, and
by 2027, this figure could reach USD 3.9 trillion (Fig. 1).
The main driver of the growth of digital transformation
is the COVID-19 pandemic, which greatly accelerated the
pace of digital change in companies around the world in
2020. Although the pandemic is over, remote work has re-
mained and even gained popularity in many organisations,
which was an additional impetus for further digitalisation.
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Figure 1. Global spending on digital transformation technologies and services

Notes: period - from 2017 to 2027; in USD
Source: compiled by the authors based on A. Sherif (2024)

Other factors include growing demand from con-
sumers and the need to compete with other businesses. In
general, the introduction of digital transformation technol-
ogies allows organisations to become more flexible in re-
sponse to changes in the market and promotes innovation,
which increases their resilience to external challenges. For
a substantial part of entrepreneurs, the war was a kind of
impetus for rethinking and improving tools for optimising
and automating business processes. Many enterprises that
previously managed with minimal technical means began
to consider the need to automate and ensure the sustaina-
bility of their business processes for the first time, given the
new challenges associated with threats of shelling, damage
to infrastructure, and regular power outages. Table 3 sys-
tematises the advantages and potential risks of using digital
technologies in small businesses.

The use of digital technologies allows small business-
es to seriously improve the efficiency of their operations,
reduce costs, and enhance customer service. Technologies
such as artificial intelligence, cloud platforms, and CRM
systems help automate routine processes, and blockchain
provides a high level of security and transparency in finan-
cial transactions. Thereby, the implementation of such tech-
nologies can be complex and require considerable financial
and human resources, as well as a careful approach to en-
suring data security and adapting to specific business needs.

A study conducted by International Business Machines
Corporation (2022) showed global trendsin theintroduction
of artificial intelligence in business practice. Globally, 35% of
companies have already integrated Al into their operations,
and 44% of them plan to implement these technologies in
the future. This shows that artificial intelligence is gradual-
ly becoming the standard in some industries (automotive
industry, financial sector), providing not only increased
efficiency but also improved strategic decision-making.

According to International Business Machines Corpo-
ration (2022), there is also a division by company size: more
than 50% of large companies with more than 5,000 employ-
ees already use Al, which is a clear indicator that large cor-
porations are actively implementing these technologies to
optimise business processes. 25% of small businesses also
use artificial intelligence, although in smaller volumes,
which indicates the availability of technologies even for

small businesses. Al technologies are most often used in
manufacturing, information services, and healthcare (12%).
In construction and retail, this figure is lower — only 4%.
In 2025, in Ukraine, due to the long war, small busi-
nesses act as a certain driver of economic stability and state
development. One of the key areas of adaptation and sur-
vival of enterprises in these conditions is the introduction
of digital technologies that allow not only to reduce costs
and increase efficiency but also to ensure flexibility and
competitiveness in the market. Figure 2, based on Table 2,
shows the frequency of use of digital technologies by small
enterprises of the Kyiv region that took part in the survey.

Often G 36

Sometimes

I 26
Constantly GG 22
Rarely I 16

Never 0
0 5 10 15 20 25 30 35 40

Figure 2. Frequency of use of digital technologies by 50
small businesses in the Kyiv region, %
Source: developed by the authors

The graph in Figure 2 shows that of the 50 small busi-
nesses operating in the retail and wholesale trade sector
in the Kyiv region, the majority (58%) actively use digital
tools. This demonstrates their desire for change and the
introduction of new technologies in their activities. This
level of digitalisation helps optimise business processes,
improve customer service, and manage resources efficient-
ly, which are important factors for ensuring stability and
competitiveness in a long-term war. Thereby, about 26%
of enterprises use digital solutions only sometimes, which
may be due to limited resources, insufficient technical sup-
port, or lack of information about the capabilities of digital
technologies. Another 16% of respondents reported rare-
ly using such solutions, which indicates that barriers to
their wider implementation exist. This calls into question

Economics, Entrepreneurship, Management, Vol. 12, No. 1
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the possibility of ensuring a uniform economic recovery
without additional measures to train personnel, finance
digital initiatives, and build infrastructure.

Small businesses, according to the survey (Fig. 3),
mainly use online stores (88% of enterprises), which helps
expand sales channels and attract customers via the Inter-
net. In Ukraine, the most popular platforms for online sales
are Prom.ua, OLX, and Rozetka. The Prom.ua platform
unites thousands of stores and private sellers, offering auto-
mation of business processes through CRM systems. OLX
is a convenient platform for buying and selling new and
used products without intermediaries, with an emphasis
on speed and ease of interaction. Rozetka is a marketplace
with a wide range of integrated CRM systems to optimise
business and improve customer experience.

E-commerce platforms m———— 83
Mobile apyps 84
Cloud technologies ————————— 82

Artificial Intelligence e /4

CRM systems m—— (63
Chatbots n—— 30
ERP systern —— 28
Blockchain === 8
0 20 40 60 80 100

Figure 3. Distribution of digital technologies used
by 50 small businesses in the Kyiv region, %
Source: developed by the authors

Most often, businesses use mobile applications of the
above-mentioned trading platforms (84% of businesses),
which adds convenience to customer interaction. Cloud
technologies (Google Drive) are used by 82% of enter-
prises, storing and processing data with flexible access and
without physical infrastructure costs. Artificial intelligence
is used by 74% of enterprises, mainly to automate process-
es and analyse data, in particular, to develop personalised

product recommendations based on customer purchase
analysis, automate order processing, and predict demand
for inventory management. Artificial intelligence helps cre-
ate product descriptions with their preferences.

CRM systems are used by 68% of enterprises, which
indicates an interest in automating customer relationship
management. Popular CRM systems are Bitrix24, which
offers a wide range of tools for managing tasks and inter-
acting with customers, and AmoCRM, which is focused on
the convenience of working with the customer base. Zoho
CRM and Salesforce are popular among companies due
to their versatility. Pipedrive focuses on the automation
of sales, and “Khoroshop’, due to affordable subscription
prices is available for small businesses. Chatbots are used in
30% of businesses, reflecting the use of this technology to
improve customer service. ERP systems are used by 28% of
enterprises, which indicates a growing need for integrated
resource management. Blockchain is identified in only 8%
of enterprises, which indicates its limited use among small
enterprises in the Kyiv region. In the conditions of war,
small businesses in the Kyiv region act as an important eco-
nomic front that ensures not only economic stability but
also support for the state budget through taxes.

Analysing the factors that influence the adoption of
digital technologies in small businesses allows to under-
stand what motivations guide entrepreneurs in choosing
digital technologies to improve their business processes. In
particular, these may include factors such as reducing costs,
improving efliciency, facilitating business processes, inno-
vation, improving customer service, and expanding the
market. In the context of war and a difficult economic situ-
ation, enterprises are looking for opportunities to maintain
stability, optimise resources and quickly adapt to changing
conditions. Figure 4 shows the factors that contributed to
the introduction of digital technologies among 50 small
businesses in the Kyiv region. The main factors driving this
step are lower costs, supplemented efficiency, improved
customer service, and increased competitiveness.

Lowering COS S | 32

Efﬁciency lloGetone | 30

Competi 0 |1 22

Customer base expansion I ) ()

Simplification of management processes HEEEEEEGEGE—_————————— ()
Improving customer service EEEEEEEEEEEEEENEEI——— |,
Innovation I (4
Attracting new customers IEEEE—————————— |()

Simplificatio n of business processes T ———
Improvement of financial processes I
Need for digitalisation - ———

Speed of service ——

0 5

o o o

15 20 25 30 35

Figure 4. Factors that contributed to the introduction of digital technologies at 50 small businesses in the Kyiv region, %

Source: developed by the authors
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Cost reduction - this factor is present in almost half
of enterprises, which indicates the desire of businesses
to optimise costs, especially in the context of economic
instability caused by the war. For small businesses, it is
important to reduce the cost of production and admin-
istrative processes, which allows maintaining profitabil-
ity. Improving efficiency is the second most important
factor that indicates the desire of businesses to improve
their internal processes and reduce the time spent on
completing tasks. Competition is important for 22% of
enterprises and reflects the need to maintain the occu-
pied market niche.

Every fifth enterprise notes the importance of facil-
itating its business processes, especially managerial ones,
which allows levelling the human factor and reducing the
likelihood of mistakes. Digital technologies provide for
automating routine operations, which helps to reduce the
time and resources spent on their implementation. The
expansion of the market and customer base indicates the
strategic intentions of enterprises to expand their presence

in the market and attract new customers. In a wartime en-
vironment where physical sales channels may be limited,
digital tools help find new growth opportunities (Liutak &
Baula, 2024). However, only 14% of businesses seek to use
digital technologies to offer customers new solutions. This
allows them to maintain competitiveness and simultane-
ously create new business models.

The introduction of digital technologies in small busi-
nesses faces many challenges that greatly hinder the pro-
cess. The main one is the high cost of their integration,
which is burdensome for many enterprises in conditions
of economic instability (Fig. 5). These costs include both
direct financial costs and infrastructure upgrades, which
is an additional burden for the business. Another substan-
tial problem is the lack of qualification of personnel, which
complicates mastering new tools and using them effective-
ly in the course of activities. Although 3/4 of enterprises
train their staff to use digital technologies (through various
courses, programmes, and training), the rest consider this
unnecessary (Fig. 6).

High COS S | 54

Customer base expansion

Insufficient personnel qualifications

Technical problems

Integration with other systems

Data security issues  m——— o

Lack of technical specialists  mmm—m
Market instability  m— 6

Insufficient support from the state 5

Poor internet access mmm 4

I ()
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Figure 5. Problems that hinder the further development
of digital technologies for 50 small businesses in the Kyiv region, %

Source: developed by the authors

B Enterprises that provide training to their
staff on the use of digital technologies
Enterprises that do not provide any
digital training to their staff

Figure 6. Distribution of enterprises regarding employee
training in digital technologies, %
Source: developed by the authors

An obstacle to digitalisation is the lack of state support,
which manifests itself in the form of insufficient investment
in the relevant infrastructure. For many enterprises, there
is a problem of adapting new technologies to existing busi-
ness systems, which is complicated by integration problems
and the lack of necessary technical resources. Technical
difficulties are also an important barrier to implemen-
tation because small businesses often do not have the

opportunity to attract a sufficient number of qualified IT
specialists, which leads to difficulties in solving technical
problems. An important aspect is market instability, which
affects the ability of enterprises to make long-term invest-
ments in digital technologies. These problems together hin-
der digitalisation, which requires a systematic approach to
solving them at the level of enterprises and the state.

Figure 7 shows an assessment of the impact of the use
of digital technologies and artificial intelligence on enter-
prise efficiency. The results of a survey of 50 small enter-
prises in the Kyiv region indicate a positive trend in the in-
troduction of digital technologies and artificial intelligence
in their activities. Only 16% of enterprises rated their im-
pact as minimal, which may be due to insufficient use of
technologies and inexperience of staff.

28% of enterprises consider the impact to be medi-
um, which indicates the gradual integration of digital
solutions. The largest share — 56% of enterprises — noted
the maximum impact of technology, which indicates the
active use of innovations to optimise business processes,
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automate, improve customer service, and make manage-
rial decisions. During the survey, almost half of business
leaders noted the impact of digital technologies on the
recovery of economic activity. 22% of respondents con-
sidered the impact to be maximum, and 26% rated it as

medium (Fig. 8). A small number of low-impact opinions
(4%) indicate the overall effectiveness of digital solutions
in this context. The predominance of high ratings demon-
strates the positive contribution of digital technologies to
supporting economic activity.

60 56 60
50 50
20 40
30 28 30
20 16

0
Minimal impact

Medium impact Maximum impact

Figure 7. Answers to the question “How do you assess
the impact of using digital technologies and artificial
intelligence on the efficiency of your enterprise’, %
Source: developed by the authors

This conclusion is supported by a moderate correla-
tion between the use of digital technologies and indicators
of economic recovery. The use of the correlation method
allows more accurately assessing the degree of influence

48
26
22
20
10 4
0
0 [ |

Insignificant  Low Medium  Substantial Maximum
impact ~ lmpact impact impact impact

Figure 8. Impact of the use of digital technologies
and artificial intelligence on the recovery of economic
activity of 50 small businesses in the Kyiv region, %
Source: developed by the authors

of digital technologies on post-war reconstruction, iden-
tifying the strengths and weaknesses of their implemen-
tation, and pinpointing potential optimisation directions
(Tables 4, 5).

Table 4. Results of the analysis of the relationship between digital technology usage and enterprise economic recovery

T Use of digital technologies

Recovery rates (Y)

Product
(XY)

Digital technology Recovery indicators
square (X?) square (Y?)

2 3 4 12 9 16

5 5 25 25 25

50 4 5 20 16 25
Total 177 200 725 671 836

Source: developed by the authors

Table 5. Results of ANOVA correlation-regression and variance analysis

Regression statistics

Multiple R 0.425116923
R-Squared 0.180724398
Adjusted R-Squared 0.163656157
Standard error 0.870730324
Number of observations 50

ANOVA analysis of variance

- Df SS MS F. Significance F
Regression 1 8.027778 8.027778 10.58834 0.002088
Residual 48 36.39222 0.758171 - -
Total 49 44.42 - - -
Coefficients Standard error t-statistic p-value -
Y-intercept 1.651111111 0.593404 2.78244 0.007691 -
Coeficient for X1 0.472222222 0.145122 3.253973 0.002088 -

Source: developed by the authors
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The results of correlation and regression analysis
showed a direct moderate relationship between the lev-
el of digital technology use and the recovery of econom-
ic activity of enterprises, which indicates the multi-factor
nature of this process. The multiple correlation coefficient
(R=0.425) indicates the existence of a positive relationship,
but its value is not high enough to indicate a strong rela-
tionship. This means that with an increase in the level of
digitalisation, a partial improvement in the economic per-
formance of enterprises can be anticipated, but this effect is
not dominant. The value of the R-square (0.181) indicates
that only 18% of changes in the recovery of economic ac-
tivity can be explained by the impact of the level of use of
digital technologies. The remaining 82% depends on other
factors, such as the level of managerial competence, the ex-
ternal economic environment, the availability of resources,
government support, etc.

The standard error value (0.87) indicates the degree
of discrepancy between actual and predicted values, sug-
gesting a certain level of instability in forecasting the rela-
tionship. However, the low significance F-value (0.002) and
the p-value for the regression coefficient (0.002) confirm
the statistical significance of the model. This implies that
while the level of digital technology adoption is an impor-
tant factor, it is not the sole determinant. The coeflicient for
variable X1 (0.472) indicates that an increase of one unit in
the level of digital technology adoption corresponds to an
approximate 0.472 increase in the average level of econom-
ic recovery. Meanwhile, the Y-intercept (1.651) reflects the
baseline level of post-war recovery efficiency for enterpris-
es with minimal digital technology usage. Therefore, the
analysis underscores the importance of digital technologies
in the economic recovery of enterprises. Nevertheless, their
impact should be considered alongside other internal and
external factors, as confirmed by the results of the correla-
tion-regression analysis.

DISCUSSION
This study demonstrates that most small enterprises in
the retail and wholesale sectors are gradually integrating
digital tools, reflecting their efforts to adapt to challenging
conditions. This transition enables them to enhance and
accelerate economic processes, optimise customer service,
and manage resources more effectively. However, a sub-
stantial proportion of businesses only partially implement
digital solutions, primarily due to resource constraints,
insufficient information, or inadequate technical support
(Makedon et al., 2024). This highlights the need for further
efforts to develop digital culture and infrastructure. The
findings indicate that digital transformation in small busi-
nesses progressed unevenly, with many enterprises adopt-
ing digital technologies only to a limited extent. Similar
conclusions were drawn by other researchers, such as I
Khurana et al. (2022), who emphasised the importance of
developing digital competencies during periods of crisis,
as this enhances business adaptability to change. Using a
qualitative approach based on case studies of eight Indian

entrepreneurs who were forced to radically alter their busi-
ness models and operations during the COVID-19 pan-
demic, the authors developed a multi-level resilience model
encompassing the micro-level (entrepreneur level), me-
so-level (organisational level), and macro-level (entrepre-
neurial ecosystem level). However, the results of this study
contradict the findings of B. Lv et al. (2024), who argued
that digital transformation was widely adopted among
small enterprises in the post-pandemic period. This dis-
crepancy may be attributed to differences in regional re-
search contexts, technology accessibility, and levels of gov-
ernment support.

Among small retail and wholesale businesses, the most
widely used digital tools are e-commerce platforms, mobile
applications, and cloud technologies. Their adoption facili-
tates the expansion of sales channels, improves data acces-
sibility, and automates business processes. There is also a
growing interest in artificial intelligence and CRM systems,
which enhance customer relationship management and
data analysis. The use of digital tools, such as mobile appli-
cations, increased business process efficiency. These find-
ings align with the study by Z. Adiguzel (2024), who also
identified digital technologies as a key driver of innovative
entrepreneurial ideas.

The study by J.G. Carrasco Ramirez (2023) highlighted
those mobile applications can contribute to the develop-
ment of small businesses by providing new opportunities
for consumer engagement, process automation, and market
expansion. Through the integration of artificial intelligence
and mobile technologies into strategic business operations,
the author proposed a comprehensive approach to innova-
tion, adaptation, and growth in an era characterised by rap-
id technological advancements and evolving consumer ex-
pectations. The findings of the present study also confirmed
these trends, as enterprises that actively utilised mobile and
digital technologies exhibited higher levels of adaptability
and innovation, even in the context of war and martial law.

Less widespread but promising technologies, such
as blockchain, indicate potential for future development.
These findings align with the study by D. Darwish (2023),
who noted that blockchain remained in the early stages
of integration despite its considerable potential for en-
hancing business resilience. In addition, L.S. Hanwack-
er (2024) emphasised that the implementation of block-
chain technologies required substantial investment and
technical expertise, which often hindered their wide-
spread adoption. The results of the present study similarly
demonstrated that small enterprises tended to prioritise
more accessible digital tools, which may explain the low
level of blockchain adoption.

Furthermore, it was discovered that the use of artifi-
cial intelligence remained limited, despite growing interest
in this technology. This corresponds with the findings of
P. Agarwal et al. (2022) and P. Haritha (2024), who high-
lighted that the integration of artificial intelligence in
business was hindered by high costs and insufficient tech-
nical expertise among staff. However, Z. Adiguzel (2024)
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provided successful examples of Al applications in crisis
management, underscoring the long-term potential of
such technologies. The present study demonstrated that
the rate of adoption of these technologies among small
businesses was lower than among medium-sized and
large enterprises, partially contradicting the findings of
R. AbuShanab (2024), who asserted that, in the new eco-
nomic conditions, digital technologies were rapidly imple-
mented even by small enterprises.

The findings also reinforced the importance of digital
infrastructure for businesses (Synytsina et al., 2022). This
corresponds with the conclusions of K. Kraus & N. Kraus
(2024), who emphasised the potential of Industry 5.0
technologies to enhance business productivity. The anal-
ysis further revealed that the strategic flexibility of small
enterprises remained low, consistent with the findings of
Z. Ahmad et al. (2024), who stressed the importance of
artificial intelligence as a key factor in strategic adaptabil-
ity. The importance of transforming production process-
es through digital tools was also confirmed by M. Kou-
mas et al. (2021).

Digitisation in small businesses influences their ability
to adapt to crises or challenges. Enterprises that actively
utilise digital technologies have more opportunities com-
pared to those that do not integrate such technologies into
their economic activities. However, some barriers slow
down this process, including the high costs associated
with integrating new solutions, and a lack of skilled per-
sonnel and technical resources (Sargiotis, 2024). The war
and complex economic situation highlighted the impor-
tance of digital technologies for the recovery of economic
activity. These technologies help maintain operations even
when physical distribution channels are limited, reduce
dependence on conventional resources, and open up new
growth opportunities. This makes digitisation a strategic
priority for small businesses in an environment of constant
change. These conclusions align with the findings of the
aforementioned authors.

Despite the positive impact of digital technologies,
their usage is not the sole determinant of economic stabil-
ity, as many factors depend on external conditions, mana-
gerial competence, and the availability of resources. Suc-
cessful implementation of digital solutions is only possible
in conjunction with other measures, such as staff training,

conflicts, high levels of competition, and physical restric-
tions on customer access. The active use of digital tools
such as artificial intelligence, mobile applications, block-
chain, cloud services, and others allows businesses to op-
timise processes, improve customer service, and increase
management efficiency. It was established that innovative
solutions, particularly ERP systems and blockchain, are
less actively implemented, indicating their potential but
also highlighting the need for resources and technical
support. The barriers to digitisation, such as limited re-
sources, insufficient technical training of personnel, and
a lack of knowledge about these technologies, hinder the
uniform development of small businesses. However, even
in the challenging conditions of war, digital technologies
demonstrate their importance in the future recovery of
economic activities, as they help small businesses remain
competitive, reduce reliance on conventional methods of
operation, and open new opportunities for market expan-
sion. The results of regression analysis revealed a direct
interdependence between the implementation of digital
technologies and the recovery of economic activity in
enterprises. Nevertheless, this connection is moderate,
indicating the complex and multifactorial nature of the
process. A limitation of this study is that it primarily fo-
cuses on small businesses in the Kyiv region, which may
restrict the generalisation of the findings to other regions
of Ukraine. The study also considers only specific types of
digitisations, without encompassing all possible techno-
logical innovations that could impact business operations.
In addition, the analysis was conducted under martial law
conditions, which affected economic activity and business
behaviour, potentially distorting the assessment of the
impact of digital technologies under ordinary circum-
stances. Finally, the study is based on available data and
surveys, which may have limited the depth of the analysis
due to the subjectivity of respondents’ answers and the ab-
sence of data on certain indicators. Future research could
focus on exploring the impact of digitisation on other as-
pects of economic activity, particularly the enhancement
of innovation potential and business resilience. It would
also be beneficial to examine regional differences in the
digitisation of business and the effectiveness of govern-
ment initiatives in supporting this process.

financial support, and infrastructure modernisation, which ACKNOWLEDGEMENTS
create opportunities for further growth and developmentof ~ None.
small businesses while strengthening their role in the over-
all economy of the country. FUNDING
None.
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Digitisation is becoming a vital factor for small busi- CONFLICT OF INTEREST
nesses to adapt to complex challenges, such as military  None.
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LindppoBa TpaHchopMaLia Ta LUTYYHUN iHTENEKT
1K PaKTOpM BiaHOBNIEHHA €KOHOMIYHOI AiaNbHOCTI NiANPMEMCTB
nicns BincbKoBMX KOHPNIKTIB

AHoTauia. Ilndposa TpancdopMmanis Ta BIPOBaJKeHHA IITYYHOIO iHTE/NEKTY BiIKpUBAIOTh HOBi II€PCIEKTUBM LA
BiJIHOBJICHHA 11 IIOCTYIIOBOTO PO3BUTKY €KOHOMIYHOI Hif/IbBHOCTI Ma/MX IiZNPUEMCTB, 3a0e3Iedylouy IXHIO 34aTHICTD
pearyBaTy Ha IIiC/IIBOEHHI BUKIMKM i OUIbII eeKTMBHO BMKOPMCTOBYBATM IHHOBAIiJiHi TeXHONOriYHi pillleHHA.
HocnimkeHHa Oyno cIpsMOBaHe Ha BU3HAYEHHS BIUIMBY BUKOPMUCTAHHA IMQPOBUX iHCTPYMEHTIB Ta LITYYHOTO
iHTenekTy Ha BiIHOBJIEHHA €KOHOMIYHOI Hif/IBHOCTI MajuX IIANPMEMCTB B IOCTKOHGIiKTHMII nepiop. s 36opy
IaHMUX Oy/IO po3poOIeHO CTPYKTYpOBaHY OHJIAMH-aHKETY 3 IIeCTV ONIOKIB INMTaHb, AKi OXOIUIIOBAIM Pi3Hi acmeKkTn
mudposoi TpanchopManil Manmux mignpueMcTs. [IMTaHHA CTOCYBa/muCsA piBHA BIPOBAa/PKEeHHA IM(POBUX TEXHOJIOTIN,
TUIIB BUKOPYICTOBYBaHMX IHCTPYMEHTIB, OCHOBHUX Oap’epiB yia undposisauii, BimBy nnudposoi TpaHcopMarii Ha
€KOHOMiuHe Bi[HOBJIEHHSI €KOHOMIYHOI [if/IbHOCTI HifnpueMcTs Too. KopenAuiiHo-perpeciiinnii aHani3 Bifnosigeit
JO3BO/IMB OLIHWUTU CTATUCTUYHY B3aEMO3AJIEKHICTb MDK BIIPOBADKEHHAM IM(POBUX TEXHOJIOTIN Ta BiTHOBIECHHAM
eKOHOMIYHOI Ais/ibHOCTI mignpuemMcts. binpuricTs 3 50 ToproBux mignpueMcts Manoro 6isHecy y KuiBcpbkiit o6acTi, 1m0
B3SUIM Y4YacTh B OIMTYBaHHI, aKTUBHO BUKOPUCTOBYIOTh LM(POBi IHCTPYyMeHTH, 30KpeMa OHJIaliH-MarasyHy, MOOiIbHi
IOTATKIL, IITYYHNUII IHTETeKT, XMapHi TeXHOJIOT1I, [0 CBifYMTH PO BUCOKUII piBeHb afjanTanii 1o cyyacHux 6i3Hec-yMOB.
BussineHo, mo iHHOBaNiHi pilenHs, 30kpeMa ERP-cuctemnu ra 6JI0KYelH, BIIPOBA/DKYIOTh MEHIII aKTUBHO, 1110 BKa3y€ Ha
norpedy y 3HaYHMX pecypcax i TexHivHii nigrpumui. KopenAwiitanit aHai3 migTBepAyB IPAMUIL TOMipHWI 3B A30K MDK
piBHeM BUKOPUCTaHHS IV(PPOBMX TEXHOJIOTI 1 BifHOB/IEHHAM eKOHOMIYHOI Iis/IbHOCTI Mi/JIIPMEMCTB, IO IiATBEPIKYE
Ba)X/IVBICTb IHHOBAII/IHYX pillleHb Y 3a0e3Ne4eHHi CTabl/IbHOCTI Ta pO3BUTKY 0i3HeCy B yMOBaX €KOHOMIUHVIX BUK/IVKIB.
Pesynbratyt [OCHPKeHHA MOXYTb OyTM KOPMCHVIMMU ISl OpPraHiB BIafi) Ta JIep>KaBHUX YCTAHOB, IO pO3POOIAIOTDH
IIOMIITUKY MiJTPUMKNA uM(bPOBisauﬁ MaJIoro 6i3Hecy, a TAKOX JI/IA MiJIPUEMCTB Y IMPOLEC NPUIHATTA PillleHb 100
IHBECTUIIiVI Y HOBI TEXHOJIOTI]

KnioyoBi cnoBa: xMapHi TeXHOJIOTi]; 6/10K4elTH-TeXHOJIOTil; MOOIIbHI JoZaTKY; 4aT-60TH; iHpopMaliiiHi TexHooril
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