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DETERMINING THE IMPACT OF ASSET SIZE DURING DIGITAL TRANS-
FORMATION ON THE ECONOMIC EFFICIENCY OF BANKS

Abstract. This study examines how asset size influences the effectiveness of digital transformation ini-
tiatives in Chinese commercial banks. The object of research is the process of digital transformation
and analysis of financial indicators of banks. Despite substantial investments in digital technologies
across the banking sector, transformation outcomes exhibit significant heterogeneity, prompting inves-
tigation into institutional characteristics that moderate effectiveness. Using panel data from Chinese
commercial banks categorized by asset size, this research employs fixed-effects regression models to
analyze the relationship between digital transformation intensity and return on equity. Digital trans-
formation is quantified through systematic textual analysis of annual reports, constructing a compre-
hensive index capturing transformation intensity. The empirical findings reveal that while digital
transformation generally enhances banking performance, asset size significantly moderates this rela-
tionship. Large banks (assets exceeding 2 trillion yuan, equivalent to 280.808 billion US dollars)
demonstrate a positive transformation coefficient of 2.038, medium banks (300 billion (42.121 billion
US dollars) — 2 trillion yuan (280.808 billion US dollars)) exhibit an even stronger coefficient of
4.584, while small banks (below 300 billion yuan (42.121 billion US dollars)) show a negative coeffi-
cient of —0.122. These heterogeneous outcomes are attributable to resource-dependent implementation
capabilities, with larger institutions benefiting from economies of scale, superior talent acquisition,
and comprehensive implementation frameworks. This research contributes to strategic consistency
theory, IT capability framework, and resource-based perspectives by identifying asset size as a critical
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moderator of transformation success, providing practical insights for banking executives and regula-
tors regarding asset-appropriate digital strategies.

Keywords: economics, finance, reform, innovation, digital transformation, commercial banks, coping
strategy, asset size.
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BU3HAYEHHS BIUIUBY PO3MIPY AKTHUBIB IIIJ1 YAC U ®POBOI
TPAHC®OPMAIIII HA EKOHOMIYHY E®EKTUBHICTH BAHKIB

Anomauia. YV ybomy 00CniONCeHH pO32IA0AEMbCI 6NIUE POSMIDY AKMUBIE HA eheKMUSHICMb [HiYyia-
mug 3 yughposoi mparncgopmayii 6 Kumaiicokux komepyiinux oamnkax. O6'ekmom 0ocrioxiceHHs € npo-
yec yugposoi mpancgopmayii ma ananiz GiHanco8ux NOKA3HUKI6 OAHKIG.

Hessaocarouu na 3nauni ineecmuyii 6 yugposi mexnonozii 8 6AHKIBCbKOMY CEKMOpI, pe3ylbmamu
mpancgopmayii deMoOHCmMpPYIOms 3HAYHY HEOOHOPIOHICMb, WO CNOHYKAE 00 OOCHIOJNCEeHHs THCmumy-
YIUHUX XApaKmepucmux, sKi nIu8aroms Ha egpekmusHicms. Bukopucmogyouu 6i0OKpumi 0aHi Kumati-
CbKUX KOMePYIUHUX OAHKIB, KIACUPDIKOBAHUX 3a PO3MIPOM AKMUBIE. Y ybomy 00CHIONCeHHI 3aCmOco-
8yI0OmuvCsl pecpecitini modeni 3 Qikcosanumu epexmamu 0JisL AHANIZY 83AEMO38'A3KY MidC IHMEHCUBHIC-
mo yugposoi mparcpopmayii ma penmabenvHicmio énacroeo kanimany. L{ugpposea mpancghopmayis
KLIbKICHO OYIHIOEMBCS 3a 0ONOMO20I0 CUCMEMAMUYHO20 MEeKCMO08020 aAHANi3y PIUHUX 38ImMi8, WO 00-
360/1€ CKIACMU KOMNJIEKCHUL [HOeKC, sAKUull i0oopaxcae iHmeHcusHicms mpancgopmayii. Emnipuuni
pe3yivmamu noKazyoms, wo, xoua yughposa mpancgopmayis 3a2anom NOKpawyye peyibmamu Oisiiib-
HoCcmi 6aHKi8, po3Mip aKmueie 3HA4YHO 8NIUBAE HA Yell 83aEMO38'a30K. Benuki banku (akmueu nonao 2
mpan 10anis, wjo exgisanenmuo 280,808 mapo oonapie CILIIA) oemoncmpyroms nosumugHuii Koegiyi-
enm mpancgopmayii 2,038, cepeoni 6anxu (300 mapo (42,121 mapo oonapie CLLA) — 2 mpan woanis
(280,808 mapo oonapie CILLIA)) demoncmpyroms we cunvHiwuil koegiyieum 4,584, mooi sax mani 6au-
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ku (menwe 300 mapo ranie (wo eionosioae menute 42,121 mapo oonapise CILIA)) demoncmpyioms
nHecamusHutl koegiyicum — 0,122. L]i HeoOOHOPIOHI pe3yrbmamu MOACHA NOACHUMU 3ANEHCHICIIO MO-
JAcIUBOCHeEl BNPOBADINCEHHS 810 pPecypcCiB, OCKLIbKU Oilbull YCMAHO8U MAlomb nepesazu 6i0 epexmy
macuimaoby, 3anyYeHHs Kpawux Gaxisyie ma KOMNIEKCHUX cucmem enpogaoxicents. Lle oocnioxcenns
cnpusie po3sumky meopii cmpame2iunoi y3eo0xcenocmi, cucmemu IT-moorciueocmeti ma pecypcHo-
OPIEHMOBAHUX NIOX00I6, BUZHAUAIOYU POIMID AKMUBIE K KPUMUYHUL (pakmop ycnixy mpauncgopmayii
ma HAoa4u NPAKMuyHi pekoMeHoayii KepigHuKam OanKie ma pe2yisimopHUM Op2aHam uwooo yug@po-
8UX cmpamezil, o 8i0n08i0aroms po3mipy aKkmusis.

Knrouosi cnosa: exonomira, gpinancu, pegpopma, innosayis, yugpposa mpauncgopmayis, Komepyiini
Oanku, cmpamezisi NOOOJAHHS, PO3MID AKMUBIS.

Introduction. Digital transformation, as an advanced form of the evolution of the
information age, its profound meaning goes far beyond the simple technical category,
but also creates a sharp contrast with the essential characteristics of the information age
[1].

This process is not limited to innovation at the technical level, but also a compre-
hensive transformation that covers multiple dimensions such as corporate strategy, cul-
tural philosophy, organizational structure, infrastructure and operating model. Through
the introduction and integration of advanced information technologies, digital transfor-
mation aims to significantly improve the operational efficiency and competitiveness of
enterprises in the market, thereby allowing them to better adapt to the wave of the digi-
tal economy and lead it. In this transformation process, enterprises need to abandon the
traditional way of thinking, actively use innovation and deeply integrate information
technology into every link of business development. This can not only promote system-
atic changes in enterprises, but also enable them to achieve sustainable development in
the face of fierce market competition [2]. Therefore, digital transformation is not only
the embodiment of technological progress, but also an important driving force for the
strategic transformation and modernization of enterprises.

Analysis of the situation. The practice of digital transformation is an important
element for deepening and improving the concept of enterprise development. By inte-
grating advanced digital technologies into daily operations and management, companies
can significantly improve business efficiency and stand out from the fierce market com-
petition. This practice has not only brought impressive results for the short-term devel-
opment of the enterprise, but also laid a solid foundation for its long-term stable growth.
Digital transformation is not only about improving efficiency or reducing costs, its far-
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reaching significance is to lead enterprises in the era of the digital economy, seize op-

portunities, respond to challenges, and create a brighter future [3]. Through digital
transformation, companies can better understand market needs, optimize products and
services, and improve customer experience to remain invincible in the digital economy
and achieve sustainable development.

Analysis of basic research and literature. Today, financial technology has
opened up new opportunities for development and shown good prospects for develop-
ment. Domestic commercial banks have consistently implemented digital transfor-
mation programs to enhance the innovation and creativity of enterprises through the use
of advanced digital technologies, and have developed and designed a variety of innova-
tive products and services to meet the differentiated and personalized needs of consum-
ers [4]. In terms of resource capital, large state-owned banks undoubtedly have more
significant competitive advantages than other types of financial institutions such as
joint-stock banks and city commercial banks. This advantage is reflected not only in the
scale of capital, brand influence, but also in risk prevention and control, customer ser-
vice and technological innovation, as well as other aspects, laying a solid foundation for
the digital transformation of the bank [5]. A particularly understudied aspect of this
field is the role of asset size in determining the effectiveness of digital transformation
initiatives. Theoretical perspectives, including the enterprise resource perspective and
IT capability theory, suggest that resource availability is a critical factor in technology
adoption. Given that asset size fundamentally influences a bank’s resource allocation
capabilities, technology infrastructure, and talent acquisition potential, it makes sense
that transformation outcomes may exhibit systematic differences across asset size cate-
gories [6]. For banks with relatively open organizational structures or open to new
thinking, digital transformation is not a far-fetched dream. By actively embracing
change and proactively exploring the application of new technologies and new models,
these banks can well achieve rapid digital transformation in a short period of time [7]. It
should be noted that joint-stock banks have certain advantages in digital transformation.
Compared with state-owned commercial banks, joint-stock commercial banks have ob-

vious advantages in autonomous performance [8]. But joint-stock commercial banks are
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limited by their own scale of development and distribution of core resources and cannot

demonstrate a strong sense of digital transformation [9]. Regional banks that are distrib-
uted across different regions can also be considered. However, they are not as good as
joint-stock and state-owned banks in terms of distribution of professional human re-
sources and technical level [10]. The authors of the article [11] point out that digital
strategy indicates the direction of transformation, digital capabilities provide the driving
force of transformation, and digital operation plans are a specific way to achieve trans-
formation goals. In addition, it is also important to determine the size of assets, because
the difference in the size of assets will lead to some heterogeneity in the degree and re-
lationship of impact on the operational activities of commercial banks after digital trans-
formation [12]. An important factor in change and transformation is the collaboration
between banks and IT companies to increase the penetration of financial technologies
and the development of highly qualified specialists [13]. Nevertheless, empirical studies
examining this relationship remain remarkably rare, which creates a significant gap in
our understanding of the dynamics of digital transformation in the financial sector.
Purpose of the work. The purpose of this study is to empirically investigate the
relationship between the intensity of digital transformation and financial performance
indicators in commercial banks with different asset sizes. The object of the study is the
process of digital transformation and the analysis of financial indicators of banks. The
subject of the study is the relationship between asset size and economic efficiency of
banks in the context of digital transformation. The significance of this study extends to
both theoretical and practical aspects. From a theoretical point of view, it contributes to
the enrichment of the literature on digital transformation by introducing asset size as a
critical modifying variable, thereby increasing the explanatory power of existing mod-
els. The results of the study serve to clarify our understanding of the theory of strategic
alignment, the view of IT capabilities and resource perspectives in the specific context
of financial institutions. Based on this, the main objectives of the study are: to quantify
the efforts of commercial banks in digital transformation using a comprehensive system
of indices; to investigate the relationship between digital transformation and operational

efficiency; to analyze how this relationship depends on the size of institutional assets; to
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determine the strategic implications for optimizing transformation in different catego-

ries of banks.

Presentation of the main research material. This study uses a comprehensive
methodological framework to examine the relationship between the intensity of digital
transformation and the financial performance of commercial banks with different asset
sizes. The sampling process was systematically structured to ensure representativeness
across a wide range of Chinese banking institutions, resulting in the inclusion of thirty-
seven commercial banks with different ownership structures and business scales: six
large state-owned commercial banks (Agricultural Bank of China, China Construction
Bank, ICBC, Bank of Communications, Bank of China, and Postal Savings Bank); eight
joint-stock banking institutions (Everbright, CITIC, Minsheng, Huaxia, China Mer-
chants, Industrial, Zheshang, and Shenzhen Development); fifteen urban commercial
banks (distributed across major urban centers, including Nanjing, Beijing, Ningbo,
Chongqing, Shanghai, Chengdu, Xi’an, Hangzhou, Guiyang, Xiamen, Zhengzhou,
Jiangsu, Suzhou, Qingdao, and Changsha); eight rural commercial banking institutions
(Qingrural Commercial Bank, Zhangjiagang Bank, Zijin Rural Commercial Bank, Wuxi
Rural Commercial Bank, Chongging Rural Commercial Bank, Suzhou Rural Commer-
cial Bank, Jiangyin Bank, and Changsha Bank). The stratification of the sample facili-
tates a nuanced comparative analysis of the transformation effectiveness in different in-
stitutional categories, thereby enhancing the generalizability and contextual relevance of
the study results. The empirical study uses open-ended data with unbalanced character-
Istics, which requires the use of appropriate econometric methods to ensure statistical
consistency, despite the structural asymmetry in the data set. The data collection meth-
odology includes several additional sources to ensure completeness and accuracy of in-
formation. The selection and construction of variables were carried out systematically to
ensure interpretability of the results. The dependent variable used in this study is return
on equity (ROE), which is “the result of the ratio of net income to average net assets”,
as stated in the methodological framework. This financial indicator serves as a compre-
hensive indicator of the efficiency of banking activities, reflecting the profitability of

the institution relative to shareholders’ investments. The choice of ROE as the primary
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performance measure is consistent with the established banking literature, which recog-

nizes its importance in determining operating efficiency and financial sustainability.
The methodology for calculating ROE follows standardized accounting principles, en-
suring inter-institutional comparability and temporal consistency. Correlation analysis
reveals significant relationships between several control variables and the dependent
variable (ROE) [14], with GDP growth rates, debt-to-asset ratio, equity multiplier, loan
loss provision ratio, capital adequacy ratio, and non-performing loan provision ratio all
demonstrating statistical significance at the 1 % level.

A basic regression model was used to examine the direct relationship between digi-
tal transformation and return on equity, including several control variables to mitigate

potential side effects. The basic regression equation is structured as follows:

ROEit = a + filnCountit + f2GDPgroit + [sLevit + p+CARit +
+ fsProvCovit + fsEMit + f-LoanResevit + u; + ¢it,

ne ROEit — is the return on equity for institution i for period t;

InCountit — is the digital transformation intensity index obtained through text analysis,
and the following terms represent the control variables:

GDPgroit is the GDP growth rate;

GDPgroit — is the GDP growth rate;

Levit — is the debt-to-asset ratio;

CARIt — is the capital adequacy ratio;

ProvCovit — provision coverage for non-performing loans;

EMit — equity multiplier;

LoanResevit — loan loss reserve adequacy ratio. The w; indicator captures the insti-
tution-specific unobserved heterogeneity that remains constant over time, while it rep-
resents an idiosyncratic error term that varies across institutions and time periods.

The robustness testing methodology includes alternative specifications to confirm
the stability and reliability of the primary findings. The basic approach involves replac-
ing the dependent variable with an alternative performance measure — return on assets
(ROA) — while maintaining identical specifications for the independent, moderating,
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and control variables. This replacement allows us to assess whether the observed rela-

tionship between digital transformation and performance remains consistent across per-
formance measures.

A comprehensive robustness testing methodology ensures that the results are not
artifacts of specific analytical solutions, but rather reflect robust empirical relationships
that hold across different methodological approaches.

Table 1 presents comprehensive summary statistics for all variables included in the
analytical framework, which covers 234 observations in banking institutions.

Return on equity (ROE), which serves as the main dependent variable, exhibits
significant variability with a mean value of 15.645 % and a standard deviation of
5.445 %. The distribution parameters indicate significant heterogeneity in institutional
profitability with minimum and maximum values of 2.956 % and 32.729 %, respective-
ly.

It is noteworthy that observations with ROE values below 5 % mainly correspond
to the financial period, which is explained by the “outbreak of the corona epidemic,
which caused a more or less decrease in the revenues of the financial industry.” The
Digital Transformation Intensity Index (InCount), built using a complex analysis of an-
nual reports, shows more limited variability with a mean value of 7.076 and a standard
deviation of 0.418.

Table 1 — Descriptive statistics of variables

Indicator Obs Mean Std.Dev Min Max
ROE 234 15.645 5.445 2.956 32.729
InCount 234 7.076 0.418 5.649 7.955
GDPgro 234 0.075 0.027 0.024 0.149
Lev 234 97.923 1.554 91.655 102.617
CAR 234 13.503 2.480 2.415 25.326
ProvCov 234 251.160 103.352 34.829 687.120
EM 234 17.105 5.480 8.394 46.263
LoanResev 234 511.245 267.960 77.417 2181

Notes: The table provides summary statistics for all variables in the analysis based on 234 observa-
tions of banking institutions. ROE is return on equity, InCount is the digital transformation index,
GDPgro is the GDP growth rate, Lev is the debt-to-asset ratio, CAR is the capital adequacy ratio,
ProvCov is the coverage of non-performing loans by provisions, EM is the equity multiplier, and
LoanResev is the loan loss provision ratio.

Source: Compiled by the authors based on static data using Al
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The relatively small standard deviation “varies relatively little, implying that there
IS no obvious difference in the degree and impact of digital transformation across com-
mercial banks.” However, this apparent homogeneity becomes more nuanced when
looking at different asset categories, with large-asset institutions showing a mean In-
Count of 7.359, medium-asset institutions showing a mean of 6.927, and small-asset
Institutions showing a mean of 6.813. Thus, the larger the scale, the greater the impact
of transformation. The GDP growth rate shows a mean of 0.075 with a standard devia-
tion of 0.027, reflecting macroeconomic conditions over the observation period. The
debt-to-asset ratio shows a mean of 97.923 % with a standard deviation of 1.554 %, in-
dicating a relatively high level of leverage across the banking sector with moderate in-
ter-institutional variability. The capital adequacy ratio shows a mean of 13.503 % with a
standard deviation of 2.480 %, reflecting general compliance with regulatory require-
ments, while showing moderate heterogeneity across institutions. The non-performing
loan provisioning ratio shows significant variability with a mean of 251.160 % and a
standard deviation of 103.352 %, indicating different approaches to risk provisioning in
the banking sector. The equity multiplier shows a mean of 17.105 with a standard devia-
tion of 5.480, reflecting the heterogeneous capital structure in the sample institutions.
Finally, the loan loss provision adequacy ratio shows a mean of 511.245 % with a sig-
nificant standard deviation of 267.960 %, indicating different approaches to the for-
mation of loan loss provisions relative to provisions for payments. The correlation anal-
ysis presented in Table 2 reveals significant relationships between several variables,
which provides a preliminary idea of potential causal relationships.

The correlation between digital transformation (InCount) and return on equity
(ROE) shows a positive but statistically insignificant coefficient of 0.088, indicating a
potentially nuanced relationship that requires more sophisticated analytical methods to
detect. GDP growth rates show a strong positive correlation of 0.698, indicating that
“GDP growth rates are an important variable in the model,” as stated in the analytical
framework.

Table 2 — Correlation analysis of results

Variable ROE InCount | GDPgro Lev CAR ProvCov EM Loan
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Resev

ROE 1 - - - - - - —
InCount 0.088 1 — — — - — —
GDPgro | 0.698*** | —0.029 1 — — — - -
Lev 0.462*** | —0.0810 | 0.436*** 1 — — - -
CAR 0.2a6%%% | 0098 | g goqunn | g 7g4m0n 1 B B B
ProvCov | 0.311*** | —0.0962 | —0.151** | —0.0813 | 0.245*** 1 — -
*kk _ *kKk Kk - - _

EM 0.269 0.112 | 0.446 0.846 0.728%+% | (.20 1
Il?_gsaer\]/ 0.049 | ~0.039 | [ aijwws | ~0120 | 0.188%%* | 0.873%* | (oo, | 1

Note: *, *, *** ndicate significance at the 10%, 5% and 1% significance levels respectively.
Source: Compiled by the authors based on static data using Al

The debt-to-asset ratio shows a positive correlation of 0.462, indicating that higher
leverage is potentially associated with increased profitability in the banking sector. The
capital adequacy ratio shows a negative correlation of -0.246, indicating a potential
trade-off between regulatory compliance and short-term profitability. The provision
coverage ratio of non-performing loans exhibits a positive correlation of 0.311, indicat-
ing that stronger provisioning practices are associated with higher profitability, poten-
tially reflecting the quality of institutions in risk management. The equity multiplier ex-
hibits a positive correlation of 0.269, indicating a positive impact of financial leverage
on institutional profitability. It is noteworthy that the correlation analysis reveals signif-
icant relationships between several control variables, which requires careful economet-
ric specification to reduce potential multicollinearity problems. GDP growth rates (Ta-
ble 2) exhibit significant correlations with several variables, including positive relation-
ships with the debt-to-asset ratio (0.436) and the equity multiplier (0.446), as well as
negative relationships with the capital adequacy ratio (-0.321) and the loan loss provi-
sion ratio (-0.312).

Similarly, the debt-to-asset ratio exhibits a strong correlation with the capital ade-
quacy ratio (—0.764) and the equity multiplier (0.846), while the non-performing loan
provisioning ratio exhibits significant correlations with the capital adequacy ratio
(0.245), the equity multiplier (-0.235) and the loan loss provisioning ratio (0.873). The-

se relationships highlight the complex financial dynamics in the banking sector and un-
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derscore the importance of comprehensive analytical approaches that take into account

the multifaceted relationships of variables.

Basic regression analysis using a fixed effects estimation methodology reveals sig-
nificant empirical evidence on the relationship between the intensity of digital transfor-
mation and banking performance indicators. Table 3 presents the comprehensive regres-
sion results, where the digital transformation coefficient (InCount) demonstrates a sta-
tistically significant positive value of 3.110, significant at the 5 % level (t-statistic:
2.49). This finding provides robust empirical support for hypothesis H1, confirming that
“digital transformation can improve banks’ operational performance,” as postulated in
the theoretical framework. The magnitude of this coefficient indicates that a one-unit
increase in the digital transformation index corresponds to a 3.110 percentage point in-
crease in return on equity, indicating significant economic significance beyond a simple
statistical relationship. The coefficient of determination (R?) for the baseline model is
0.796, indicating that these variables together explain approximately 79.6 % of the vari-
ance in return on equity across observations, indicating significant explanatory power

and adequacy of the model.

Table 3 — Results of the basic regression

Indicator Coefficient t-statistic p-value

InCount 3.110** 2.49 0.013
GDPgro 143.4*** 5.28 0.000
Lev 0.707 0.70 0.484
CAR —0.216 —0.42 0.675
ProvCov 0.0326** 2.66 0.008
EM —0.0917 —0.22 0.826
LoanResev 0.00624 —1.56 0.120
_cons —82.97 —0.98 0.328

N 234 — —

R? 0.796 — —

Notes: *, *, *** indicate significance at the 10%, 5% and 1% significance levels respectively. The
dependent variable is return on equity (ROE). The fixed effects model was selected based on the F-test
value of 18.345 (p-value: 0.000) and the Hausman chi-square value of 12.788 (p-value: 0.047).

Source: compiled by the authors based on static data using Al

GDP growth rate demonstrates the most significant impact on banking perfor-

mance with a high coefficient of 143.4 (t-statistic: 5.28, significant at the 1 % level).

This finding is consistent with theoretical expectations regarding the impact of macroe-
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conomic conditions on banking profitability and confirms that “GDP growth rate is an
important variable in the model”. Debt-to-asset ratio (coefficient: 0.707), capital ade-
quacy ratio (coefficient: —0.216), equity multiplier (coefficient: —0.0917) and loan loss
provision ratio (coefficient: 0.00624) — demonstrate statistically insignificant relation-
ships with return on equity in the basic specification. The heterogeneous relationship
between digital transformation and banking performance across asset classes is a central
dimension of this study. Stratified regression analyses conducted on asset-based sub-
samples provide nuanced empirical evidence on the moderating effect of institutional
scale on transformation performance, supporting theoretical propositions about re-
source-dependent digital profitability. Analysis of the large-asset subsample, which in-
cludes 85 observations from institutions with total assets exceeding RMB 2 trillion,
demonstrates a statistically significant positive relationship between digital transfor-
mation intensity and return on equity. As shown in Table 2, the regression coefficient
for InCount shows a t-statistic value of 2.49, p-value of 0.013. This finding indicates
that “the digital transformation strategy (InCount) implemented by commercial banks
can positively impact operational efficiency and maintain the trend of return on assets.”
The coefficient of determination (R?) for this subsample shows an extremely high value
of 0.962, indicating that these variables explain approximately 96.2 % of the variance in
return on equity for large-asset institutions. The non-performing loan coverage ratio
shows a highly significant positive relationship with a coefficient of 0.0204 (t-statistic:
3.55, p-value: 0.004), while the equity multiplier shows a significant positive relation-
ship with a coefficient of 0.816 (t-statistic 3.41, p-value: 0.005). Together, these results
suggest that institutions with large assets derive substantial efficiency benefits from dig-
ital transformation initiatives, which can potentially be explained by their enhanced re-
source capabilities, technological sophistication, and implementation capabilities. Anal-
ysis of the medium-asset subsample, which includes 97 observations of institutions with
total assets ranging from RMB 300 billion to RMB 2 trillion, reveals an even stronger
positive relationship between digital transformation and efficiency measures. As shown
in Table 1, the regression coefficient for InCount exhibits a value of 4.584, which is

significant at the 10 % level (t-statistic: 1.92, p-value: 0.077). Analysis of the small-
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asset subsample, which includes 40 observations of institutions with total assets of less

than 300 billion yuan, reveals a strikingly different relationship between digital trans-
formation and performance indicators

As shown in Table 4, the regression coefficient for InCount exhibits a negative
value of -0.122, although it is not statistically significant (t-statistic: -0.09, p-value:
0.925).

This finding indicates that “commercial banks’ digital transformation is negatively
correlated with operational efficiency” for institutions with small assets, suggesting a
potential negative impact of transformation initiatives on financial performance for this

category.

Table 4 — Results of the fixed effects regression model for commercial banks with small
assets.

Indicator Commercial banks with small assets. (ROE)
Coefficient t-statistic p-value
1 2 3 4

nCount -0.122 —-0.09 0.925
GDPgro 126.718 6.98 0
Lev 1.412 2.83 0.005
CAR 0.179 0.86 0.392
ProvCov 0.006 0.52 0.006
EM -0.319 —2.74 0.005
LoanResev 0.001 0.41 0.68
cons —127.021 —2.65 0.008
N 40 —
R? 0.820 -

Note: *, **, *** indicate significance at the 10%, 5% and 1% significance levels respectively.
Source: Compiled by the authors based on static data using Al
The coefficient of determination (R?) for this subsample shows a value of 0.820,
indicating that these variables explain approximately 82.0 % of the variance in return on
equity for institutions with small assets, indicating significant model adequacy, despite
the insignificant coefficient of digital transformation. Among the control variables,
GDP growth rate shows a significant positive effect with a coefficient of 126.718 (t-
statistic: 6.98, significant at the 1 % level), while debt-to-asset ratio shows a significant
positive association with a coefficient of 1.412 (t-statistic: 2.83, p-value: 0.005). Equity
multiplier shows a significant negative association with a coefficient of -0.319 (t-
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statistic: -2.74, p-value: 0.005), which contrasts with the positive associations observed

in larger institutions. These results suggest that institutions with small assets potentially
face difficulties in reaping the benefits of digital transformation initiatives, which may
be due to resource constraints, implementation difficulties, or disproportionate costs rel-
ative to the scale of the institution.

A comparative analysis of the subsamples by asset size reveals significant hetero-
geneity in the relationship between digital transformation and bank performance,
providing robust empirical support for hypothesis H2 regarding the moderating effect of
asset size on transformation performance. The regression coefficients for digital trans-
formation gradually change from 2.038 for institutions with large assets to 4.584 for in-
stitutions with medium assets and —0.122 for banks with small assets, revealing a non-
linear relationship between asset size and transformation benefits. This pattern is con-
sistent with theoretical expectations for resource-dependent digital profitability, with
regression analysis demonstrating that “the impact of digital transformation on efficien-
cy depends on the size of assets.” Positive and significant coefficients for institutions
with large and medium assets confirm that “large banks can significantly improve their
efficiency through digital transformation,” while the negative coefficient for institutions
with small assets suggests that “digital transformation of small banks is negatively cor-
related with operational efficiency, with a correlation coefficient of 0.820 and a regres-
sion coefficient of -0.122.” The heterogeneous nature of these findings suggests that “if
small banks invest too much in digital transformation, this may affect other enterprises
and lead to a decrease in efficiency. These empirical results support the theoretical as-
sumption that asset size fundamentally moderates the relationship between digital trans-
formation and performance outcomes, with institutional resources potentially determin-
ing the effectiveness of transformation initiatives.” The comparative analysis also re-
veals differences in the relationships between control variables and performance
measures across asset classes, suggesting different operational dynamics across institu-
tional scales. The debt-to-asset ratio exhibits a negative relationship with performance
for institutions with large assets (—0.863) but a positive relationship for institutions with

small assets (1.412), potentially indicating different optimal leverage structures across
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institutional scales. Similarly, the equity multiplier exhibits a positive relationship with

efficiency for institutions with large and medium assets (0.816 and 1.528, respectively),
but a negative relationship for institutions with small assets (—0.319), suggesting poten-
tially different capital structure dynamics across institutional categories.

These divergent patterns highlight the importance of asset-based analytical ap-
proaches when studying banking operations, as institutional scale can potentially miti-
gate numerous financial relationships that go beyond the effectiveness of digital trans-
formation.

Empirical evidence consistently indicates a positive relationship between digital
transformation and performance, moderated by the size of institutional assets, with insti-
tutions with large and medium assets benefiting significantly, while institutions with
small assets potentially facing challenges in transformation performance. These results
provide a solid empirical basis for further theoretical interpretation and practical rec-
ommendations on optimal digital transformation strategies in different banking con-
texts.

When studying banking institutions, one should focus on five main areas of digital-
ization implementation, namely:

— the functioning of the customer management platform;

— the development of an environmentally friendly comprehensive business expan-
sion platform;

— the expansion of the financial supply chain business, the implementation of solu-
tions for optimizing accounts;

— the integration of different investment and financial businesses.

Through a multi-format joint development strategy, it is necessary to implement
and promote various advanced technologies and lay a solid foundation for the digital
construction and development of the bank's corporate business. It is also necessary to
modernize the existing business of pocket financial applications, establish long-term
trade relations with partners through platform support and upgrades, and program sup-
ply chains. Through high-quality services for customers, the transformation of the struc-

ture of the real sector of the economy is the basis for the digital economy.
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It should also be noted that the era of the digital economy highlights the im-

portance of scientific and technological talents, which are crucial for digital transfor-
mation. To promote the digital strategy, it is necessary to actively build a technical team,
attract and retain talents by raising salaries, and expand the size of the team. It is neces-
sary to cooperate with domestic colleges and universities to attract potential talents and
provide personnel and stimulate the talent development strategy.

Conclusions. During the study, we applied empirical methods, collected, systema-
tized and analyzed a large amount of data. We concluded that return on equity (ROE),
which is the main dependent variable, exhibits significant variability with a mean value
of 15.645% and a standard deviation of 5.445%. The relationship between digital trans-
formation and operational efficiency was investigated. Basic regression analysis using a
fixed effects estimation methodology reveals significant empirical evidence on the rela-
tionship between the intensity of digital transformation and banking performance indi-
cators.

In our opinion, the following suggestions can be made:

— Increase the penetration of financial technologies and develop highly qualified
talents. Banks should establish long-term cooperative relationships with Internet com-
panies to increase the penetration of financial technology, pay attention to the develop-
ment of internal research and development, and attract and develop sophisticated talents.

— Create differentiated innovative products and services. Banks should have a deep
understanding of customer needs, develop targeted products and services, and also pay
attention to the development and expansion of domestic and foreign investment and fi-
nancial channels to meet customer needs for consulting services.

— Combine digital transformation with the coordinated development of corporate
and interbank business, as well as the adjustment and upgrading of business structure.

— Implement advanced customer management plans. Banks should classify cus-
tomers according to their differences, use big data technology to understand customer
needs, and develop differentiated products and services suitable for different customers.

— In the process of transformation, banks should not only pay attention to innova-

tion and the application of technology, but also comprehensively consider and properly
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address a number of related challenges and problems.

Economic, regulatory and technological changes in China will significantly affect
the effectiveness of banks' digital transformation, so the results may be contextually
limited. We see prospects for further research in expanding the geographical coverage.
We plan to conduct a similar analysis for banks in other countries, in particular in

Ukraine, to clarify the universality or specificity of the identified patterns.
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