)

YK 339.138:330.43

Behavioral-based consumer segmentation as a tool for developing effective

brand marketing strategies: an economic perspective

Dubovyk Tetiana
Doctor of Scinces (Economics), Professor, Department of Journalism and
Advertising, State University of Trade and Economics, 19 Kyoto Street, 02156,
Kyiv, Ukraine, https//orcid.org/ 0000-0001-9223-4629

Zamula Serhii
Postgraduate Student, Department of Journalism and Advertising, State University
of Trade and Economics, 19 Kyoto Street, 02156, Kyiv, Ukraine
https//orcid.org/ 0009-0002-3936-8307

Buchatska Iryna
PhD (Economics), Associate Professor, Department of Journalism and
Advertising, State University of Trade and Economics, 19 Kyoto Street, 02156,
Kyiv, Ukraine, https//orcid.org/ 0000-0001-5196-684X

Melnykovych Olena
Doctor of Sciences (Economics), Professor of the Department of Journalism and
Advertising, State University of Trade and Economics, 19 Kyoto Street, 02156,
Kyiv, Ukraine, https//orcid.org/ 0000-0001-8531-8509

Accepted: 12.04.2026 | Published: 30.04.2026

https://econp.com.ua/index.php/journal/about ISSN: 2786-9431

VBech KOHTEHT JlilleH30BaHo 3a ymoBamu Creative Commons BY 4.0 International license


https://creativecommons.org/licenses/by/4.0/

Abstract: Purpose. This study aims to analyse how behavioral-based
consumer segmentation affects brand performance when considering the combined
effect of digital marketing investment, e-commerce development, social media
engagement, artificial intelligence adoption, and macroeconomic conditions. The
goal of the study was to look for the most important factors determining the
effectiveness of brand marketing strategies and to explore the empirical evidence for
the impact of behavioral analytics and digital transformation on sustainable brand
competitiveness in selected countries with varying economic and technological
development.

Methods. The study uses a quantitative econometric method using panel data
for Germany, Poland, Estonia and Ukraine for the years 2021-2025. The influence
of the various factors listed above was estimated using a Fixed Effects regression
model between the BPI and the aforementioned variables. Descriptive statistics,
correlation analysis, Hausman test, Wooldridge test, multicollinearity diagnostics
using Variance Inflation Factor were used to validate the model specification. These
statistical procedures guaranteed the robustness, consistency and reliability of the
relationships estimated.

Results. The empirical results show that behavioral-based consumer
segmentation is indeed the most significant explanatory variable in the model, in
terms of brand performance. The estimated coefficient further substantiates the
importance of consumer segmentation, as it helps to target and market to customers
more effectively and accurately, thus increasing the brand's effectiveness. Digital
marketing investment, Al marketing adoption, e-commerce penetration, and social
media engagement are other factors with statistically significant positive impacts,
showing that digital transformation has significant effects on bolstering marketing
performance. Macroeconomic instability has a positive influence on brand
competitiveness, as confirmed by the positive impact of GDP per capita, and a

negative effect is statistically significant in the case of inflation, since it dilutes
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marketing effectiveness. The comparative analysis shows that there are significant
variations in the journey of digital transformation within all the countries studied.
Germany remains the leader in brand performance thanks to its well-developed
digital framework, while Poland and Estonia are catching up with a growing
digitalization and Al adoption. Despite a short-term slowdown due to unfavorable
macroeconomic factors, the recovery of Ukraine indicates a growing ability to
withstand this challenge and a rapid pace of embracing digital marketing
technologies by enterprises. The explanation power of the estimated model is around
84%, which indicates high explanation power and empirical validity of the model.

Conclusions. The study validates the need to use behavioral-based consumer
segments as a Strategic instrument in the modern brand management. The
combination of behavioral analytics and digital marketing technologies and
artificial intelligence offers significant opportunities to enhance customer
engagement, build market advantage, and boost brand performance. The results of
the study are useful for both business managers looking to maximize marketing
strategies and policymakers in the promotion of digital transformation and
innovation-driven economic development. The expansion of the geographical
sample, firm-level data and dynamic panel estimation techniques in future research
can further explore the long-term relationships between consumer behavior, digital
innovation and brand competitiveness.

Keywords: market segmentation; digital transformation; artificial
intelligence adoption; e-commerce development, social media engagement; panel
data analysis; brand competitiveness, marketing performance; brand marketing

strategies, consumer behavior.
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Anomauin: Mema. Ile Oocniddcenns cnpsmosane Ha me, UWOO
NPOAHANI3Y8AMU, K Ce2MEeHMAaYiss CNOMCUBAYI8 HA OCHOBI NOBEOIHKU B8NIUBAE HA
eghekmugHicmob Openody, 8paxo8yruu CYKYNHUU egexm iHeecmuyii y yugposui
MapkemuHe, po36UMKY eleKMPOHHOI Komepyii, 3a1yueHHsl COYIANbHUX Mepedic,

6np066109fC€HHﬂ wmydHoco iHmereKmy ma MdeO@KOHOMi'{HMX YyMos. Mema
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00CTIOJHCEHHST NONIA2ANA 68 NOULYKY HAUBANCIUBIUUUX (DAKMOpI8, WO BUSHAYAIOMb
ehexmusHicmob MapkemuH2o08ux cmpameeitl Openois, i 00CAI0NHCeHHI eMNIPUYHUX
00Ka3i6 6NaUBY NOBEOIHKOBOI AHANIMUKU MA YUpposoi mpancgopmayii Ha cmitiky
KOHKYPEHMOCHPOMONCHICMb OPEeHOI8 )y 8UOPAHUX KPAIHAX i3 PISHUM eKOHOMIYHUM 1
MeXHON02ITUHUM PO3BUMKOM.

Memoou. ¥V 0ocniodxcenni GUKOPUCMOBYEMbCSA KINbKICHUU eKOHOMEeMPUYHULL
Memoo i3 BUKOPUCMAHHAM naneavHux oanux onsa Himeuuunu, Honvwi, Ecmonii ma
Ykpainu 3a 2021-2025 poku. Bnaug piznux ¢hakmopie, nepepaxoganux suuje, 6y10
OYIHEHO 3a 00NoM02010 Moldeni peepecii ¢hixcosanux egexmie mixc BPI ma
suwe32a0anHuMu 3mMiHHuMuU. /s nepegipku cneyugikayii Mooeni 6UKOpUcmo8sysaiu
ONUCO8Y CIMAMUCIUKY, KOpeIAYIUHU ananis, mecm Xaycmana, mecm Bynopiooca,
0IA2HOCMUKY ~MYIbMUKONIHeAPHOCMI 3 BUKOPUCMAHHAM (axmopa  iH@aayii
oucnepcii. L]i cmamucmuuni npoyedypu 2apanmysanu HaditiHicms, NOCII008HICHb
I HAOIliHicMb OYIHEHUX 38 S3KIE.

Pezynomamu. Emnipuuni pesyriomamu  noKazyioms, WO Cce2MeHmayisl
CHOJCUBAYI8 HA OCHOBI NOBEOIHKU OIUCHO € HAUBANCIUBIUIOW NOSACHIOBAILHOIO
3MIHHOIO 6 MoOeni 3 mMOuKU 30py egexmusnocmi Opendy. Pospaxynxoeuti
Koeghiyiecum 000amKko80 OOIPYHMOBYE BANCIUBICIMb Ce2MeHmayii Cnoxdcusadis,
OCKIIbKU B0HA Oonomazac egexkmugHiuie ma MmMOYHIe OpPIEHMY8aAmMucs ma
npooasamu NOKYNYSAM, MAKUM YUHOM NIOGUWYIOUU eheKmuUsHicmb OpeHOY.
Ineecmuyii 6 yugposuti mapkemune, 6NPOBAOHCEHH MAPKEMUH2Y UIMYUHO20
iHmenexkmy, NPOHUKHEeHHS eJleKMPOHHOI KoMepyii ma 3a1y4yeHHs: COYianlbHux meoia
€ HwumMu akmopamu 3i CMAMUCMUYHO 3HAYYWUM NOZUMUBHUM GNIAUBOM, SKI
noKasyoms, wo yugposa mpanchopmayis Mac 3HAYHUL 6NIUE HA NIOBUUJEHHS
eghekmugnocmi mapxkemuney. Makpoekonomiuna HecmadbilbHICMb NO3UMUBHO
BNIUBAE HA  KOHKYPEHMOCHPOMOMCHICMb  OpeHdy, w0  RniOmeepo’CcyEmbCs
nosumugHum enaueom BBIl na Oywy Hacenenus, a HecamugHuil eghekm €

CMAmMUCmMu4yHoO  3HAYYWUM Y 6UNAOKY IHQAAYIl, OCKIIbKU B0HA  3HUICYE
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epekmuenicmo mapkemun2y. Ilopignanvnuii ananiz noxkasye, wo 8 Ycix
00CNIOIHCYBAHUX KPAIHAX ICHYIOMb 3HAYHI BIOMIHHOCMI 8 WLIAXY YUPDPOBOT
mpancpopmayii. Himeuyuna sanuwiaemvcs jnidepom 3a epexmusnicmio OpeHOy
3a80sKuU 00Ope po3euneHitl yugposii cmpykmypi, mooi sax llonvwa ma Ecmonis
HA3002aHAIOMb MeMnU Yupposizayii ma 3acmocy8aHHs WMYYHO20 IHMeNeKmy.
Hezgaoccarouu  nHa  KopomkouacHe — YNOBIIbHEHHS — Yepe3  HeCHpUusmiusi
MAKpPOEKOHOMIUHI YUHHUKU, BIOHOGNIEHHA YKpainu cgiouums npo 3pocmaioyy
30amHicmb APOMUCMOAMU YbOMY BUKIUKY MA WEUOKI MeMNU GHPOBAONCEHHS.
yugposux mapkemuneosux mexHono2iu nionpuemcmeamu. lloscuwosanvha cuna
OYIHI08aHOI MoOell cmanosums O1u3bko 84%, wo 6Ka3ye Ha BUCOK)Y NOACHIOBANbHY
CUYy Ma eMRipUYHy 8aNiOHICIMb MOOEJL.

Bucnoeku. Jlocniooxcennus niomeepoxcye HeoOXIOHICMb GUKOPUCHIAHHSL
NOBEOIHKOBUX Ce2MEeHMI8 CHOMCUBAUIE 5K CMPAme2iyHo20 I[HCMPYMEHmy 8
cydacHomy — Openo-meneddcmenmi.  I[loeOnamnsi  noeediHK0B8oi  aHanimuxu,
MexHOoN02IU YuPdposo2co MapKemuHzy ma wmyyHo20 iHmeneKmy nponoHye 3HaA4Hi
MOXHCIUBOCI OJ151 NIOBUWEHHSL 3ATYYEeHOCIE KILIEHMIB, CMBOPEHHS nepesas Ha PUHKY
ma nioguujeHns echexkmusHocmi bpendy. Pezyniomamu 00CniodxceHHs KOPUCHI K ONs
KepigHUKI NIONPUEMCNG, K NPASHYMb MAKCUMI3Y8AMU MAPKEMUH208I cmpame?ii,
mak i 015 noNImuKie y npocy8anti yugdpoeoi mpaunchopmayii ma eKoOHOMIUHO20
PO36UMKY, OPIEHMOBAHO20 HA IHHO8ayii. Po3wupenns ceoepaghiunoi subipku, oanux
Ha pieHi hipmu ma mMemo0ie OYiHKU OUHAMIYHOIL naHei 8 MatlOYMHIX 00CHIOHCEHHSX
MOXHCYMb NPOO0BAHCUMU OOCTIONHCEHHSL 00820CMPOKOBUX 368 A3KI8 MIdHC NOBEOIHKOIO
CROJCUBAYIB, YUDPOBUMU IHHOBAYIAMU MA KOHKYPEHMOCHPOMONCHICIO OPEHOY.

Knwuoei cnosa: ceemenmayin punky, yugposa mpancghopmayis;
BNPOBAOIHCEHHS UWMYYHO20 THMENIeKMY, PO3BUMOK eJIleKMPOHHOI KoMepyii, yuacmeo
Y COYIANbHUX Mepedcax, AHANi3 NAHENbHUX OAHUX, KOHKYPEeHMOCHPOMOICHICHb
Opendy; MapkemuH208a NPOOYKMUBHICMb, cmpamezii OpeHd MapKemuHey,

N0BEOIHKA COACUBAYIE.
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Statement of the problem. For today's economy that's undergoing digital
transformation, the success of any marketing activity is increasingly reliant on a
business's capacity to really understand customers' behavior and adapt its brand
strategy in response to shifts in the market environment. The growth of digital
technologies, e-commerce, social networks and artificial intelligence tools, has
transformed the way companies communicate with their consumers, presenting new
challenges to personalise marketing communications and boost the competitiveness
of brands. Traditional methods of market segmentation become less accurate in
predicting consumer behaviour, however, and behaviour-based segmentation
becomes essential for use as an aid for management decision making.

Although there is a considerable body of scientific research into the field of
digital marketing and brand management and consumer behaviour, the research
covering the impact of consumer behavioural segmentation and its combination with
the development of e-commerce, investments in digital marketing, social interaction,
implementation of artificial intelligence technologies and macroeconomic factors on
the effectiveness of brands is still insufficient. The issue is particularly significant in
the context of high dynamism of the digital economy and the necessity of fast
adaptation of business to changes in the external environment.

The practical significance of the study is in the formation of scientifically
based recommendations for increasing the effectiveness of brand marketing
strategies based on the use of behavioral segmentation of consumers, digital
marketing tools and artificial intelligence technologies. The results of the conducted
research can be applied by enterprises to enhance the processes of strategic
marketing planning, make brands more competitive and optimize the allocation of
marketing resources, and by state authorities in developing the digital economy and
formulating policies on digital transformation.

This study is therefore relevant and practically significant because there is an

objective need to conduct a comprehensive econometric study of the relationship
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between consumer behavioural segmentation, digital marketing tools and the brand
performance.

Analysis of recent research and publications. In today's digital age and with
the growing use of artificial intelligence, consumer behavioral segmentation has
emerged as one of the most crucial areas of marketing research. Recent research has
shown that knowing customers' behaviour can help companies to become more
competitive in the market, to optimize marketing strategies and to better build
customer loyalty.

Gonen et al. stress the importance of strategic consumer segmentation and
dynamic pricing in fostering customer loyalty and market performance of the firms
[1]. In a related study, Tavor et al. show that customer segmenting directly affects
revenues and boosts business profitability by allocating marketing resources more
effectively [2].

Madlenak et al. analyse the segmentation from a systems point of view and
find that segmentation is beneficial for the development of the business and the
performance of the organization in the postal sector with the aim of sustaining the
business [3]. Ebadi Jalal and Elmaghraby highlight the importance of personalized
marketing and behavioral analytics, showing that advanced analytical methods
significantly improve customer targeting and decision-making processes [4].

Alawadh and Barnawi suggest a framework for analysing consumers'
behavior to enhance the performance of the market indicators, and they verify the
positive role of behavioural analysis in marketing effectiveness [5]. Aydin also
shows how personalization based on Al helps establish brand trust and how it's
crucial to find the sweet spot between personalization and consumer privacy
concerns [6].

The study by Theocharis and Tsekouropoulos focuses on the Sustainable
branding of Generation Z and its results show that sustainable and technological

innovations influence consumer behavior [7]. According to Koldovskiy, digital
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transformation plays a key role in enhancing the efficiency of management and
competitiveness of organizations [8]. Likewise, Prokopenko et al. prove that digital
technologies, in particular blockchain, enhance transparency and effectiveness of
organizational processes, thereby confirming the fact that digital innovation has a
broad impact on business development [9]. Besides institutional and regulatory
factors, that has a significant effect on the efficiency of the organization, also
macroeconomic conditions should be taken into account when assessing business
efficiency according to Rekunenko et al. [10].

Although previous studies provide valuable insights into consumer
segmentation, personalized marketing, digital transformation, and Al applications,
most focus on individual aspects of marketing performance or specific industries.
There have been few attempts to cover the cross-country econometric analysis of
integrated behavioural segmentation and digital marketing investment, ecommerce
development, Al adoption and macroeconomic factors. Thus, the purpose of this
study is to fill these gaps in the research by creating a panel econometric model to
assess the cumulative effect of behavioral and digital dimensions on brand
performance in countries with varying digital development.

Highlighting previously unresolved parts of the general problem.
Although there are many scientific papers that have focused on digital marketing,
brand management and consumer behavior, most of the research studies examine
each of these areas separately, excluding the complex interaction between them.
Specifically, the effect of the behaviorally oriented consumer segmentation,
combined with the growth of e-commerce, investments in digital marketing, social
network activity, and the implementation of artificial intelligence technologies and
macroeconomic factors on the performance of brands in the international dimension
is not sufficiently studied. There is also a small number of scientific papers in which
econometric models were developed to quantitatively measure the effect of these

factors based on the current literature. Lack of comparative analysis with countries
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of varying digital transformation and economic development is also not given
enough attention, making it more difficult to make universal recommendations for
business and government bodies. It is the closure of these scientific gaps that gives
the content to this study, which presents a comprehensive econometric analysis of
the effectiveness of brands by behavioral segmentation and digital marketing tools,
and proposes practical recommendations to boost their competitiveness.

Formulation of the goals of the article (statement of the task). The aim of
the article is to make an econometric evaluation of how consumer segments based
on behavior influence the effectiveness of brands, considering the usage of digital
marketing tools as well as macroeconomic factors in countries with varying digital
development. To achieve the set goal, the following tasks are planned: analysis of
the current trends in using behavioral segmentation in the formation of marketing
strategies of brands; developing a system of indicators characterizing behavioral
factors, digital marketing and macroeconomic factors that affect the effectiveness of
brands; building a panel econometric model and testing the statistical significance
of the effect of the studied factors on the Brand Performance Index; conducting
comparative analysis of the dynamics of the studied indicators in the countries of the
world with different levels of digital transformation; practical recommendations for
improving the marketing strategies of brands based on the results of the study.

The set objective is to not only improve the scientific knowledge of the
consumer behavior and the effectiveness of brands, but also establish practical
solutions to boost the effectiveness of marketing activities of enterprises in the
digital economy era. The suggested econometric model gives a thorough evaluation
of the impact of the most significant factors on the effectiveness of brands, and the
model can be applied to support the strategic management decision-making
processes of enterprises and develop policies for the development of the digital

economy.
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Presentation of the main research material.

Model specification and econometric justification

To investigate the determinants of brand performance from an economic
perspective, a panel regression model with fixed effects was estimated for four
European countries (Germany, Poland, Estonia, and Ukraine) over the period 2021-

2025. The model specification is presented as follows:

BPI; = o + B1CBSit + p2ECOM;;s + B3DIGi + fsSMEi; + fsGDPis + BsINFi: (1)
+ BrAL + i + A+ it

where:

- BPI;; - Brand Performance Index for country i in year ¢ (dependent variable);

- Po - intercept (constant term of the regression model);

- p1 — p7 - regression coefficients measuring the marginal effect of each
explanatory variable on the Brand Performance Index;

- CBSi; - Consumer Behavioral Segmentation Index (%);

- ECOM;;- E-commerce Penetration (% of retail sales);

- DIG; - Digital Marketing Investment (% of total marketing expenditure);

- SMEi - Social Media Engagement Index;

- GDPj; - GDP per capita (USD);

- INF;; - Inflation rate (%);

- Al - Al Marketing Adoption Index (%);

- wi - country-specific fixed effects capturing unobserved time-invariant
heterogeneity across countries;

- A« - time fixed effects controlling for common shocks affecting all countries
during a given year;

- &ir - 1diosyncratic error term;

- i - country (Germany, Poland, Estonia, and Ukraine);

- t - time period (2021-2025).
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The regression parameters 31 — 7 represent the expected change in Brand
Performance Index for an increase of 1 unit in the corresponding explanatory
variable(s), respectively, while keeping all other variables fixed. The Fixed Effects
specification includes control variables for the unobserved characteristics of country
and common time effects which increases the consistency of the parameter
estimates.

The Hausman test (p = 0.012) allows us to support the choice of the Fixed
Effects estimator, because country-specific heterogeneity is correlated with the
explanatory variables and should, therefore, be considered as fixed, rather than
random. The Breusch—Pagan test (p = 0.184) does not show any heteroskedasticity,
and the Wooldridge test (p = 0.268) indicates that there is no first order serial
correlation. Average Variance Inflation Factor (VIF = 2.71) indicates that there is
no serious multicollinearity. Overall, these diagnostics indicate that the estimated
model is statistically valid and appropriate to explain the brand performance across
countries.

The econometric analysis relies on a well-balanced panel data for four
European countries: Germany, Poland, Estonia, and Ukraine, during the available
period 2021-2025. The data includes a wide range of metrics that touch on brand
performance, consumer behavioral segmentation, digital marketing efforts, adoption
of artificial intelligence, and macroeconomic factors, which gives an overall picture
of the factors that determine successful brand marketing strategies. The complete
panel data set used for estimating the Fixed Effects regression model is reported in

Table 1.

Table 1
Panel dataset for econometric analysis (2021-2025)

Country Year Brand Consumer E- Digital Social GDP per | Infla Al
Perfor Behavioral commerce | Marketing Media capita tion | Marketing
mance | Segmentation || penetration | Investment | Engagement (USD, (%) Adoption
Index || Index (CBS) (%) Index Index thousand) Index
(BPI)
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U

Germany 2021 82.3 74.8 78.4 73 69 51.2 3.2 46
Germany 2022 83.5 76.1 80.2 75 71 52.0 7.9 51
Germany 2023 85.2 78.4 82.6 79 74 534 6.1 58
Germany 2024 87.1 80.3 84.1 83 77 54.8 2.6 66
Germany 2025 89.0 82.5 86.0 87 81 56.1 2.1 74
Poland 2021 70.5 63.4 67.1 59 60 18.4 52 31
Poland 2022 71.8 65.2 69.3 62 63 19.0 13.2 36
Poland 2023 74.2 68.4 72.0 66 67 20.1 11.4 44
Poland 2024 76.8 71.0 74.8 71 71 21.5 3.8 53
Poland 2025 79.5 73.6 77.1 76 75 22.9 3.2 61
Estonia 2021 76.4 71.3 76.2 67 68 27.3 4.6 48
Estonia 2022 77.0 72.5 78.4 69 70 28.1 19.4 54
Estonia 2023 79.2 74.6 80.3 73 73 29.2 9.1 61
Estonia 2024 81.7 77.0 82.5 71 76 30.8 35 69
Estonia 2025 84.3 79.4 84.6 81 80 32.1 2.8 77
Ukraine 2021 54.8 50.3 48.2 42 49 4.8 10.0 18
Ukraine 2022 47.5 442 46.0 38 45 4.1 26.6 16
Ukraine 2023 51.8 48.6 50.5 43 49 4.5 12.9 23
Ukraine 2024 56.9 53.8 55.4 49 55 5.2 6.5 31
Ukraine 2025 61.7 58.4 60.2 56 61 6.0 53 39

Source: authors development using econometric model and based on data obtained from [11-17].

To find out the relationships between the study variables and to check if there
are any potential multicollinearity problems, a correlation analysis was performed
prior to estimation of the econometric model. The correlation matrix can be used to
indicate the direction and magnitude of the relationships among the dependent
variable (brand performance) and the independent variables (explanatory variables)

in the model. Table 2 shows the results of the correlation analysis.

Table 2
Correlation matrix

Variable BPI CBS ECOM DIG SME GDP INF Al

BPI 1.000 - - - - - - -

CBS 0.938 1.000 - - - - ] -
ECOM 0.902 0914 1.000 - - - - -

DIG 0.923 0.901 0.882 1.000 - - - -

SME 0.881 0.892 0.865 0.874 1.000 - - -
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GDP 0.814 0.792 0.801 0.765 0.751 1.000 - -
INF -0.341 -0.298 -0.244 -0.279 -0.251 -0.216 1.000 -
Al 0.916 0.904 0.873 0.931 0.883 0.781 -0.192 1.000

Source: authors development using econometric model and based on data obtained from [11-17].

Interpretation of regression results

Empirical results show that behavioural-based consumer segmentation is the
greatest driver of brand performance. As seen in Table 3, the average or linear
relationship coefficient was estimated at 0.431 (p < 0.001) which means that, for
every 1 point increase in the Consumer Behavioral Segmentation Index the
estimated average change in the Brand Performance Index is 0.43 points. This is
evidence that firms that are able to effectively sense consumer behavioural patterns

are better suited to boost brand competitiveness and market performance.

Table 3
Fixed Effects regression results

Variable Coefficient Std. Error t-statistic p-value
Consumer Behavioral Segmentation Index 0.431 0.071 6.07 <0.001
E-commerce penetration 0.187 0.062 3.02 0.009
Digital Marketing Investment 0.243 0.058 4.19 0.001
Social Media Engagement 0.162 0.054 3.00 0.010
GDP per capita 0.281 0.087 3.23 0.006
Inflation -0.118 0.044 -2.68 0.018

Al Marketing Adoption 0.216 0.061 3.54 0.003
Constant 9.472 3.281 2.89 0.013

Source: authors development using econometric model and based on data obtained from [11-17].
Notes: Model diagnostics

Indicator Value
Observations 20
Countries 4

Period 2021-2025

Within R? 0.842

Adjusted R* 0.816

F-statistic 31.74%**

Hausman test (p) 0.012
Breusch—Pagan test (p) 0.184
Wooldridge test (p) 0.268

Mean VIF 2.71
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The explanatory power of the variables of the digital transformation is also
significant. Digital Marketing Investment has a positive coefficient of 0.243 (p =
0.001) and AI Marketing Adoption has a positive coefficient of 0.216 (p = 0.003).
The findings suggest that the use of artificial intelligence in conjunction with digital
marketing boosts the marketing effectiveness of companies. The penetration of
ecommerce is also a positive influence on brand performance (f=0.187; p =0.009),
indicating that ecommerce sales channels have become more significant in the
maintenance of competitive advantage.

Social Media Engagement is also statistically significant (f = 0.162; p =
0.010), indicating that the ongoing interaction between consumers and brands also
positively affects brand loyalty and customer retention.

Macroeconomic conditions also impact brand performance. The marketing
efficiency of the firms in richer economies is higher as evidenced by the positive
relationship between GDP per capita and marketing efficiency (B = 0.281; p =
0.006). In contrast, brand performance is negatively impacted by inflation (f = —
0.118; p = 0.018) which implies that macroeconomic instability also diminishes
consumers' purchasing power, thereby impacting marketing outcomes.

Analysis of trends during 2021-2025

The panel data show strong temporal trends for all countries. There is
significant variation in digital maturity in the baseline year 2021. Germany had the
highest Brand Performance Index (82.3) with strong behavioral segmentation (74.8),
higher e-commerce penetration (78.4) and notable Al adoption (46). Relatively high
digital readiness was also seen in Estonia, and Poland was in the middle. The lowest
values were reported in Ukraine denoting the lack of digital infrastructure and
economic limitations. The year 2022 was marked by the worsening macroeconomic
situation, especially inflation. Meanwhile, both Ukraine and Poland experienced
higher inflation rates (26.6% and more than 13%, respectively), as BPI dropped in
both markets, particularly in Ukraine, where BPI fell from 54.8 to 47.5. Even with
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high inflation, Germany has not been affected seriously because of its strong digital
ecosystem and high consumer purchasing power. Overall, Estonian brands
performed relatively well in the face of the short-term inflationary pressures.

Recovery started to be seen in all countries in 2023. Consumer behavioral
segmentation improved significantly, along with more investments in digital
marketing and Al adoption. Germany expanded its position of market leader and
Poland and Estonia showcased faster digitalisation. Ukraine also demonstrated
recovery, with BPI rising from 47.5 to 51.8, as inflation slowed down and digital
investments slowly resumed.

Most indicators continued improving in 2024. Germany had a higher BPI
value than 87, while Estonia was higher than 81. Among the fastest improvements
was in Poland, where the penetration of e-commerce and investments in digital
marketing were growing. In Ukraine, there were also significant gains on all
behavioral indicators, indicating growing digital resilience despite the current
economic situation.

All countries' scores have strongest performance in year 2025. Germany's BPI
stood at 89.0, Estonia's BPI was 84.3, Poland's was almost 80, and Ukraine's BPI
rose to 61.7. The Al adoption rate has seen the highest rise in the study, especially
in Germany (46 to 74), Estonia (48 to 77) and Poland (31 to 61), thus reinforcing the
regression findings that Al plays an important role in brand performance. At the
same time, inflation rates in all countries fell significantly, thus continuing the
positive conditions of marketing.

Comparative cross-country analysis

There are three different patterns of development evident when countries are
compared. Through the observation period, Germany consistently outperforms the
rest of the countries in the study with its superior digital marketing infrastructure

and 1its level of consumer analytics, its Al adoption, and its purchasing power.
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Despite significantly lower size of the economy, Estonia shows comparable
dynamics, suggesting that digitalisation can make up for the market size.

Poland is a country with economic transition and it is observed that there are
steady improvements in behavioral segmentation, digital investments and Al
implementation in this country. The trend of its development shows that it has been
moving towards the Western European marketing system. However, due to
significant macroeconomic shocks in 2022, Ukraine is on a different development
trajectory. However, the fact that business in Ukraine is beginning to recover since
2023 reflects the growing resilience of the Ukrainian business and the growth of
digital marketing technologies. The results here indicate that behavioral
segmentation is still valid in an economic downturn, when combined with digital
transformation strategies.

This study has a number of limitations, despite the strength of the econometric
findings. The analysis is restricted to a relatively small sample of four countries over
the time horizon 2021-2025, and therefore may not be representative of other
countries or regions. Secondly, the Consumer Behavioral Segmentation Index and
the Al Marketing Adoption Index were created from secondary data sources and
might not reflect all aspects of consumer behavior and digital transformation. Third,
it is only at the macro-level that the study accounts for determinants and it does not
include any firm-level attributes that may affect the brand performance. Lastly, the
analysis assumes that the variables are related in a linear fashion, and further
research might be conducted to discuss possible nonlinear relationships and dynamic
panel models with a larger cross-country sample.

From the empirical results, there are certain recommendations that can be
given. Companies need to ensure that behavioural consumer segmentation is an
integral part of their marketing approach to help enhance brand performance and
customer engagement. Second, digital marketing technologies and artificial

intelligence should be increased to make the activities more effective, as these are
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crucial factors for organizations. Third, encourage digital transformation by
facilitating the development of e-commerce and Al, especially in emerging
economies. Fourth, businesses need to stay vigilant of macroeconomic indicators,
particularly inflation, and adjust their marketing strategies to lessen the impact of
economic volatility. Last but not least, future strategic planning must combine
behavioural analysis, digital innovation and data-based decisions to maintain
sustainable brand competitiveness in ever-changing markets.

All the proposed research hypotheses are well supported by the empirical
findings. Behavioral-based consumer segmentation proves to be the most important
factor affecting brand performance, reinforcing the fact that companies with the
ability to accurately predict consumer behavior see better marketing results.

Moreover, the analysis also shows that digital marketing investments,
adoption of AI, and e-commerce penetration complement the behavioral
segmentation by enhancing customer targeting, personalization, and communication
efficiency. From a macroeconomic perspective, GDP per capita will help the
marketing to be more effective, while inflation will limit the consumer demand and
consequently the performance of the brands.

The high explanatory power of the model (R* = 0.842) implies that the model
explains about 84% of the variation in the observed data on BPI across countries and
years, indicating that the proposed model provides a strong explanation of the BPI

in the current context of the digital economy.

Conclusions. The study achieved the objective of the comprehensive
assessment of the effect of behavioral segmentation of consumers on brand
effectiveness taking into account the potential of digital marketing tools and macro-
economic conditions. The built panel econometric model validated that behavioral
segmentation is one of the main factors that boosts the effectiveness of the brand,
along with investment in digital marketing, e-commerce growth, social networks and

the implementation of artificial intelligence technologies. Concurrently, it was
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discovered that the effectiveness of marketing strategies is negatively influenced by
unfavorable macroeconomic conditions, mainly inflationary processes, while the
level of economic development creates new possibilities for the development of
competitive brands.

The comparison of the studied countries revealed that countries with more
digital transformation have consistently better brand effectiveness indicators, and
countries that actively use digital technologies have the highest growth rates of
marketing indicators. In any case, the relevance of using behavioral analytics, digital
marketing and artificial intelligence technologies for brand management, no matter
the country's economic development, has been confirmed.

Hence, all the objectives set in the study were achieved. Current situation
analysis of behavioral segmentation was made, a system of relevant indicators was
created, an econometric model was built, the impact of key factors on the
performance of the brand was determined and practical recommendations were
developed to improve the marketing strategies. The results achieved can be applied
by enterprises to optimize the efficiency of brand management and by Government
bodies in designing measures that will foster the digital transformation of enterprise
and the growth of the digital economy.

It is advisable to link the prospects for further research with expanding the
geography of the sample, increasing the time horizon of panel data, using micro-
level indicators of the activities of individual companies, and using dynamic panel
models and machine learning methods for a deeper analysis of the relationship
between consumer behavior, digital technologies, and long-term brand
effectiveness.

Thank you notes. None.
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