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AUTOMATION OF BUSINESS PROCESSES AND ITS IMPACT ON
THE FINANCIAL PERFORMANCE OF RETAIL ENTERPRISES:
EXPERIENCE OF GERMANY AND UKRAINE

Abstract. This work explores the influence of automation and digitalization
on the financial performance of retail enterprises through a comparative analysis of
Germany and Ukraine. By examining secondary data and recent reports, the research
identifies how the adoption of advanced technologies—such as Al, robotics, and e-
commerce tools—affects revenue growth, profitability, and operational efficiency.
The work reveals that German retailers benefit from a higher level of automation
supported by advanced infrastructure, favorable government policies, consumer
readiness, and access to capital, resulting in stronger financial outcomes. In contrast,
Ukrainian retail businesses are still in the early stages of digital transformation,
constrained by infrastructural limitations and a less developed regulatory and
financial environment.

The analysis focuses on six major dimensions: technological infrastructure,
government policies, consumer behavior, access to capital, workforce readiness, and
digital skills. Based on recent economic data and modeled through a multivariate
regression framework, the results reveal a strong positive association between the
level of technological and institutional development and retail profitability
indicators. Descriptive statistics show substantial cross-country differences, with
Germany exhibiting more advanced infrastructure and investment levels. These
findings underscore the importance of coordinated policy, investment in innovation,
and human capital development in driving the digital transformation and financial
resilience of the retail sector.
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ABTOMATMU3AILIS BI3BHEC-MIPOLIECIB TA Ii BILIMB HA
®IHAHCOBI PE3YJIbTATH NIJINPUEMCTB PO3JPIEHOI
TOPI'IBJII: JOCBIJ HIMEYUUHHU TA YKPATHU

AnoTauis. Lls pobora gocmiKye BIUIMB aBTOMaTH3aIlli Ta mudpoBizallii Ha
¢iHaHCOB1 TTOKAa3HUKH MIANPUEMCTB PO3APIOHOT TOPTiBiIl MUIIXOM MOPIBHSIBLHOTO
anamizy Himeyunnum ta Ykpainu. BuBuaroum BTOpPWHHI JaHi Ta OCTaHHI 3BiTH,
JOCHIPKeHHs] BU3HAuYa€, SK BIPOBA/KEHHS MEPEJOBUX TEXHOJOT1HM, TaKuX SK
IMTYYHUH I1HTENEKT, pPOOOTOTEXHIKAa Ta IHCTPYMEHTH eJEeKTPOHHOI KOoMepIlii,
BIIMBA€ Ha 3pPOCTaHHS JOXOJIB, MPUOYTKOBOCTI Ta oOlepamiiHoi epeKTUBHOCTI.
Po6oTta moka3sye, mo HiMEIbKi po3/piOHI TOPTOBIII BUTPAIOTh BiJl BHUILIOIO PIBHS
aBTOMAaTH3allii, 0 MIATPUMYETHCS PO3BUHEHOIO 1HOPACTPYKTYPOIO, CIPUSITINBOIO
JIEP’)KaBHOIO TIOJIITUKOI0, TOTOBHICTIO CIOKMBAYiB 1 JOCTYNOM 0 KamiTaiy, IO
MPU3BOAUTH 10 Kpamux (GiHaHCOBUX pe3ynbTaTiB. HaBmaku, ykpaiHChbKuid po3apio-
HUH Oi3Hec Bce e nepedyBae Ha paHHIX eTanax nugpoBoi TpaHcopmariii, ooMe-
KEHUH THOPACTPYKTYPHUMHU OOMEKEHHSIMH T4 MEHIII PO3BUHEHUM PETYJISITOPHHUM 1
(b1HAHCOBUM CEPETOBUIIEM.

Amnani3 30cepeKeHI Ha MIECTH OCHOBHUX BUMIpaX: TEXHOJIOT1YHA iH(pa-
CTPYKTYpa, JepKaBHA TMOJITHKA, MOBEAIHKA CIOXXMBAYiB, MOCTYI JI0 Kariramy,
TOTOBHICTH p00O0U0i cuin Ta IupoBi HABUUKH. Pe3ynpTaT, 3aCHOBaH1 Ha OCTaHHIX
€KOHOMIYHHX JJAHWUX Ta 3MOEJIbOBaHi 3a JOTIOMOTOI0 0araTOBUMIPHOI perpeciiHol
MOJICITi, BUSIBJISIIOTh CUJIbHUM TMO3UTHBHUHN 3B'S30K MK PIBHEM TEXHOJIOTTYHOTO Ta
IHCTUTYIIHHOTO PO3BUTKY Ta MOKa3HUKAMU MPUOYTKOBOCTI pO3ApiOHOI TOPTiBIIi.
OnucoBa CTaTHCTHKA JIEMOHCTPYE CYTTEBI BIAMIHHOCTI MDK KpaiHaMu, TIPUUOMY
HiMmeuunHa gemMoHCTpy€e OUIBIT PO3BUHYTY 1HOPACTPYKTYPY Ta piBEHb IHBECTHIIIH.
I{i BUCHOBKH MIAKPECIIOI0Th BAXKJIMBICTH CKOOPAMHOBAHOT MOTITUKH, 1HBECTHUIIIHN B
IHHOBaIlll Ta PO3BUTKY JIOJACHKOrO KamiTaldy Jjis CTUMYJIOBaHHS LHUQPPOBOI
TpaHcdopmMaiiii Ta GiHAHCOBOT CTIMKOCTI CEKTOPY PO3APIOHOT TOPTIBII.
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KuarouoBi caoBa: iHQopMmauiifHi TexHOJIOTil, 1HQOpPMaLIWHI CHCTEMH,
po3ApiOHa TOPriBIIsL, aBTOMAaTH3aLllsd PO3APIOHOT TOPriBJll, TEXHOJOTTYHI IHHOBALI],
BILJIUB aBTOMATHU3ALIi1.

Formulation of the problem. The retail sector has undergone significant
changes in recent years due to advances in automation and digitalization.
Technologies such as artificial intelligence, robotics, and e-commerce platforms
have transformed the way retailers work, enabling them to increase efficiency,
reduce costs, and improve customer engagement. However, the adoption of these
technologies varies significantly across countries, depending on economic
development, infrastructure, and regulatory environments.

How does the level of automation and digitalization affect the financial
performance of retailers in different regions, including Germany and Ukraine? To
answer this question, the following objectives need to be met:

1. To compare the adoption of automation and digitalization in the retail
sectors in Germany and Ukraine.

2. To analyze the relationship between automation and financial performance
(e.g., revenue growth, profitability, cost efficiency).

3. To identify factors that influence the differences in performance between
the two countries.

Analysis of research and publications. Studies of automation and
digitalization adoption in developed and developing economies highlight significant
differences. For example, Eurostat [1] reported that 85% of retailers in Germany
have implemented advanced digital tools, while in Ukraine this figure is below
40% [2]. These differences are explained by factors such as the quality of
infrastructure, access to capital, and consumer readiness [3].

This work relies on secondary data from authoritative sources, including
government statistics, industry reports, and academic journals. Data on the level of
automation and digitalization were obtained from Eurostat, the State Statistics
Service of Ukraine, and industry reports from McKinsey and PwC. Financial
indicators were analyzed using retail statistics and corporate financial statements.

Objective. The objective of this work is to examine the correlation between
higher levels of automation and the financial performance of retail enterprises, as
well as to identify the key factors influencing the strength and extent of this
relationship.

The main material.

Germany and Ukraine represent two fundamentally different economic
environments, which significantly influence the pace and nature of retail automation.
Germany, as one of the world's largest and most developed economies, boasts a
stable institutional framework, high levels of investment in innovation, and a mature
digital infrastructure. In contrast, Ukraine, while demonstrating rapid growth in
digital sectors, is still transitioning toward a more robust and technology-driven
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economy, facing structural and financial challenges. These differences shape the
opportunities and limitations retail enterprises face in adopting automation
technologies.

Automation in Germany. Germany is a global leader in the automation and
digitalization of retail. The country’s well-developed infrastructure, high internet
penetration [4], and strong regulatory framework have facilitated the adoption of
advanced technologies. For example, German retailers such as Aldi and Zalando
have implemented inventory systems and automated warehouses managed by
artificial intelligence, which has led to significant cost savings and increased
profitability [5].

The German retail automation market was valued at approximately $27.01
billion in 2024 and is projected to reach $48.91 billion by 2030, growing at a
compound annual growth rate (CAGR) of 10.4% during the forecast period [6].

The German Retail Automation Market Growth by year is shown in fig.1.
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Fig. 1. German Retail Automation Market Growth
Source: developed based on [6]

German retailers have been proactive in adopting various automation
technologies. For instance, the implementation of self-checkout systems has
streamlined the customer purchasing process, reducing the need for extensive
cashier staff and enhancing operational efficiency [7]. Additionally, the use of
electronic shelf labels (ESLs) has enabled dynamic pricing and real-time product
information updates, further optimizing store operations [8]. Automation in
warehouse operations has led to significant improvements in inventory management
and order fulfillment [9]. Automated storage and retrieval systems (ASRS) and
autonomous guided vehicles (AGVs) have reduced manual labor, minimized errors,
and accelerated the supply chain processes, contributing to cost savings and
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improved financial performance [10]. The increasing investment in retail automation
technologies reflects the industry's commitment to modernization. Retailers are
allocating substantial budgets to integrate advanced systems, anticipating long-term
benefits such as reduced operational costs, enhanced customer experiences, and
increased competitiveness in the market.

Automation and Digitalization in Ukraine. In contrast, the Ukrainian retail
sector is in the early stages of digital transformation. While e-commerce is growing
rapidly with a growth of 35% in 2022 [11], the adoption of automation technologies
remains limited due to infrastructure issues and limited access to capital. However,
some Ukrainian retailers, such as Rozetka, are successfully using digital platforms
to expand their market reach and improve customer engagement.

A study analyzing the digital maturity of Ukrainian retail enterprises in 2017—
2019 revealed that the sector is in the early stages of digital transformation [12]. The
assessment focused on digital infrastructure, personnel digital skills, and the level of
digital tools usage in marketing activities. The findings highlighted a significant lag
in digitalization processes compared to market needs, emphasizing the necessity for
strategic improvements in these areas. Projections indicate that investments in
Ukraine's digital infrastructure are expected to reach $3 billion by 2025 and $6
billion by 2030. Additionally, investments in the digitalization of production,
business, and industry are projected to be $5 billion by 2025 and $14 billion by 2030.
These investments are anticipated to enhance productivity and contribute to GDP
growth through digitalization efforts [13].

The Projected Digital Investments in Ukraine are shown in fig.2. Red curve
represents Digital Infrastructure Investment (Billion $). Green curve represents
Digitalization Investment (Billion $).
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Fig. 2. Projected Digital Investments in Ukraine
Source: developed based on [13]
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The share of individuals purchasing online in Ukraine has been increasing,
reflecting a growing acceptance of digital commerce. However, when compared to
the European Union, Ukraine still exhibits lower percentages in e-commerce
participation, indicating room for growth in digital retail adoption [14]. Ukrainian
retailers are progressively integrating automated solutions into their operations to
address challenges such as staff shortages. This includes automation in warehouses
and marketplaces, with future plans to enhance automation in interactions with
counterparties and to increase omnichannel capabilities to meet evolving customer
preferences [15].

Financial performance. Germany and Ukraine exhibit significant differences
in innovation levels, which directly impact their retail enterprises. According to the
Global Innovation Index (GIl) 2024 [16], Germany ranks 9th globally with a Gl
score of 58.1, reflecting a well-developed innovation ecosystem. In contrast,
Ukraine ranks 60th, with a GlI score of 29.5, indicating room for improvement in
innovation capacity.

One of the key indicators of innovation investment is research and
development (R&D) expenditure as a percentage of GDP. Germany allocates
approximately 3.14% of its GDP to R&D, underscoring a strong commitment to
technological advancement. Meanwhile, Ukraine's R&D expenditure remains
relatively low at 0.28% of GDP, which may slow down the development and
implementation of innovative technologies in various sectors, including retail [17].

The Research and Development expenditure (% of GDP) by years for
Germany (green) and Ukraine (blue) are shown in fig.3.
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Source: developed based on [17]

The financial performance of retailers in Germany and Ukraine reflects the
difference in technology adoption. German retailers report higher revenue growth
(an average of 5% per year) and profitability (an average of 8%) compared to
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Ukrainian retailers (an average of 3% revenue growth and 4% profitability) [18].
These findings are consistent with research by McKinsey [19] and PwC [20], which
highlight a positive correlation between technology adoption and financial
performance.

Difference factors. Germany benefits from a highly developed infrastructure,
including widespread access to high-speed internet and 5G networks, as well as an
efficient logistics system. These factors make it easier for retailers to adopt
technologies like Al-driven inventory systems and automated warehouses. In
contrast, Ukraine faces infrastructure challenges, especially in rural areas where
high-speed internet and modern logistics are not as accessible. This limits the ability
of Ukrainian retailers to implement advanced technologies.

Government policies also play a role. Germany’s policies are supportive of
digital transformation, offering tax incentives and subsidies for automation, as well
as strong intellectual property protections. This creates a favorable environment for
businesses to innovate. In Ukraine, the lack of a clear digitalization strategy for the
retail sector and bureaucratic hurdles makes it harder for retailers to implement new
technologies.

Consumer behavior further influences the pace of innovation. German
consumers are highly tech-savvy and demand more digital services, such as self-
checkout and Al-driven personalization. This drives retailers to invest in automation
to meet customer expectations. In Ukraine, although e-commerce is growing rapidly,
many consumers still prefer traditional shopping methods, and cash transactions are
still common. As a result, there’s less immediate pressure for retailers to adopt fully
automated systems.

Access to capital is another key difference. In Germany, retailers can easily
access funding through loans, venture capital, or government subsidies, making it
easier to invest in automation. However, in Ukraine, the financial environment is
less stable, and retailers have limited access to financing, which hampers their ability
to adopt new technologies.

Finally, the workforce and digital skills gap plays a part. Germany has a highly
skilled workforce with specialized training in areas like automation and digital
management, which facilitates the adoption of new technologies. In Ukraine, while
there is strong IT talent, there is a gap in the skills needed for the retail sector to
implement automation effectively.

The following table shows the ratios of factors in Germany and Ukraine, based
on the analyzed sources.

1. TI - Technological Infrastructure

2. GP - Government Policies

3. CB - Consumer Behavior

4. AC - Access to Capital

5. WDS - Workforce and Digital Skills
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Table 1
Ratios of factors
Factor Germany Ukraine
TI $95 billion invested in digital $4.2 billion invested
infrastructure (5G, fiber, cloud) 82% internet coverage (urban), ~55% (rural)

98% internet coverage
GP | $12 billion/year in digital subsidies ~$0.6 billion/year in digitalization programs
and automation tax incentives
CB | 81% of population regularly shops 45% of population shops online

online Avg. annual e-commerce Avg. e-commerce spending: ~$430/person
spending: $2,300/person
AC | $72 billion available in retail-related | ~$3.5 billion in financing
loans/investments Average interest Average interest rate: 16.5%

rate: 2.4%

WDS | 1.4 million employees in digital/ ~180,000 employees with basic digital
automation roles 70% of retail training
workforce received tech upskilling Only 28% of retail workers trained

Source: developed by the authors based on the sources [1-5]

After conducting an analysis of the above factors, a regression model of
financial performance FP (e.g. net profit or return on sales) was obtained:

FPfiy = Bo + PpFactory ;¢4 + z YrControlsy ;r—1 + &
k

where:
o Factor,: factors Tl, GP, CB, AC, WDs.
o Controlsyit1: Share of control variables such as enterprise size,
sector, region.
o All independent variables are lagged by one year to reduce
endogeneity.

Correlation analysis indicates moderate relationships between independent
variables in regression model. Notably, Tl and FP exhibit a positive Pearson
correlation coefficient of 0.44 and a Spearman coefficient of 0.39, implying a
monotonic association between automation investments and improved financial
outcomes. Additionally, AC and WDS show moderate correlations with FP, while
the inter-correlations among independent variables remain within acceptable bounds
(none exceeding 0.6), suggesting low multicollinearity.

Conclusions. This work demonstrates that automation and digitalization have
a significant impact on the financial performance of retail businesses. While
advanced adoption of these technologies in Germany has contributed to higher
revenue and profitability growth, the Ukrainian retail sector faces challenges in
achieving similar results due to infrastructural and economic constraints. Future
research should explore strategies to bridge this gap.
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