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Abstract: In the contemporary era, characterized by the Internet and digitalization as fundamental features, the operation
and application of digital currency have gradually developed into a comprehensive structural system. This system restores
the essential characteristics of currency while providing auxiliary services related to the formation, circulation, storage,
application, and promotion of digital currency. Compared to traditional currency management technologies, big data
analysis technology, which is primarily embedded in digital currency systems, enables the rapid acquisition of information.
This facilitates the identification of standard associations within currency data and provides technical support for the

operational framework of digital currency.
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1. Introduction

Big data technology primarily refers to the utilization of existing methods, theoretical frameworks, and specialized
technical approaches to efficiently integrate and process digital currencies within a short timeframe. This
technology offers distinct advantages, particularly in handling large volumes of data. In a global context, its
effectiveness has been increasingly evident.

2. Digital currency characteristics

Compared to traditional currencies, digital currency is essentially a virtual currency based on Internet platforms
and digital encryption methods. Its main features are reflected in the following aspects. Firstly, in terms of
operation and application, digital currency primarily relies on open computational methods facilitated by the
Internet. As a result, it does not have a central issuing authority, nor does it require any institution or organization
to regulate its issuance. Secondly, because both the computational methods and results are predetermined, the
overall supply of digital currency remains fixed. This fundamentally eliminates the risk of inflation caused by

the uncontrolled issuance of virtual currencies. Thirdly, virtual currencies offer enhanced security in online




transactions, as they require verification from multiple nodes on the Internet platform ",
2.1. Low cost

In comparison to traditional bank transfers, remittances, and other related methods, digital currency transactions
do not require third-party service fees. Consequently, transaction costs are significantly lower. Additionally, digital
currency provides greater flexibility and versatility in the selection of payment channels and methods .

2.2. Transaction speed

Digital currency transactions typically utilize blockchain technology, which enables decentralization. Since these
transactions do not rely on any centralized clearing platform for data and information processing, they achieve
higher efficiency, faster processing speeds, and greater convenience ™.

2.3. High privacy

In currency transactions, physical cash allows direct exchanges without intermediaries. Similarly, digital currency
offers significant advantages in remote peer-to-peer payments, as transactions can be conducted without third-
party platforms acting as intermediaries. This enables two parties—who may be complete strangers—to engage in
financial transactions without the need to establish mutual trust. Consequently, digital currency ensures a high level
of anonymity and effectively protects the privacy and security of both parties. However, the excessive flexibility
of this transaction model also creates opportunities for illicit activities. Due to its anonymity, digital currency is
highly susceptible to misuse in criminal activities.

3. Impact of digital currency
3.1. Monetary policy

The widespread adoption and promotion of digital currency, while enhancing the fundamental functions of money,
may weaken the effectiveness of monetary policy. This poses challenges in the formulation and implementation
of monetary development strategies. The core issue lies in the fact that digital currency issuance is typically not
subject to the constraints and regulations of third-party supervisory platforms. As a result, currency creation
occurs outside the traditional banking system, with the total supply dependent entirely on the issuing institutions’
discretion. This leads to instability in the overall money supply. Additionally, the inability of third-party platforms
to effectively monitor and regulate the base issuance and circulation of digital currencies prevents accurate
assessments of economic conditions, industrial performance, and market trends. Consequently, this weakens the
effectiveness of monetary policy and disrupts its implementation .

3.2. Financial markets

The widespread use of digital currencies and ledger-based technologies presents challenges to the existing financial
market structure. Banks, as financial intermediaries, are responsible for monitoring and managing financial
activities, particularly overseeing borrowers on behalf of depositors. Traditionally, banks facilitate highly liquid
financial management operations that efficiently connect depositors with borrowers. However, if digital currencies
and distributed ledger systems become widely adopted, the resulting disintermediation could significantly impact
banks’ ability to manage financial savings and lending operations.

3.3. Financial infrastructure

The application of digital currencies based on distributed ledger technology effectively transforms the financial
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market infrastructure. At the same time, the distributed ledger management model introduces challenges to
financial transactions, calculations, and management processes. By facilitating the disintermediation of traditional
service providers across various financial sectors, these innovations and structural reforms will have a profound

impact on the financial payments industry ©.

3.4. Security risks

Compared to traditional payment methods, digital currency is gaining public recognition due to its unique
characteristics. If digital currency becomes widely used over an extended period, it could potentially replace
traditional currencies. However, its high flexibility also increases the risk of cyberattacks, leading to security
breaches and negative incidents affecting users. Furthermore, since digital currency systems based on blockchain
technology are often controlled by a limited number of individuals, long-term use may result in significant security

vulnerabilities and systemic risks.

4. Strategies for the application of big data analytics
4.1. Financial Sector

Big data technology primarily refers to the application of existing professional theories, methods, technical tools,
and hardware equipment to rapidly perform data analysis, information processing, and related tasks. This ensures
the effective integration of large volumes of data, particularly in the context of digital currency, where big data
technology exhibits various distinct features and advantages .

In terms of data processing capacity, the total volume of data that can currently be processed using big data
technology has far exceeded historical levels. With the continuous advancement and optimization of big data,
processing efficiency has demonstrated exponential growth. Regarding the speed of digital currency transactions,
data dissemination and propagation occur at significantly higher rates. Since big data technology enables the
continuous flow of information across different timeframes, spaces, and fields, digital currency transactions exhibit
unique fluidity. Moreover, due to the role of big data technology, the intrinsic value of data diminishes rapidly,
increasing the computational and application capacity requirements.

From the perspective of data application value, as the scale of digital currency transactions expands, the
underlying data also increases in value. At this stage, big data applications and computational methods are
typically categorized into batch processing and stream processing. The batch processing method involves large-
scale data storage, followed by centralized computation and processing of static data to improve accuracy and
comprehensiveness. In contrast, stream processing cannot predefine the data flow direction or store all information.
As a result, modern digital currency storage methods have largely moved away from this approach. Instead, real-
time processing occurs directly within large-scale memory, although this method demands higher accuracy in data
processing and is applicable in more flexible scenarios .

Currently, financial institutions employ batch processing for information and data management, creating
corporate-level databases to facilitate internal structured processing. Big data technology not only supports these
objectives but also enables business modeling to identify deeper connections between digital currencies, driving

financial innovation and improvement.

4.2. Currency operation system

As the regulatory and operational authority of the currency system, monetary management organizations play
a crucial role in developing financial infrastructure and implementing digital currency operational frameworks.
Regulatory bodies must clearly define the fundamental responsibilities of digital currency systems and, within
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the legal framework, actively promote the integration of big data technology and the structural design of digital
currency. By leveraging the analytical capabilities of big data, monetary policies can be stabilized, currency system
operations can be strengthened, and regulatory oversight can be maximized.

At present, global economic systems lack universally established legal standards for digital currency
operations, making it difficult to conduct comprehensive empirical analysis. Therefore, theoretical exploration and
predictive modeling remain the primary approaches for understanding its development. To address this, regulatory
agencies should adopt a multi-perspective approach, integrating big data technology with digital currency
characteristics for deeper analysis .

First, in the application of big data technology within digital currency systems, it is essential to adopt
appropriate methods for refining core information related to issuance, circulation, exchange, storage, application,
marketing, and recycling. Based on this information, relevant data models should be established, along with a
structured simulation and analysis framework. From a spatial perspective, regulatory bodies should develop an
operational structure map for digital currency, accurately tracking transaction scale, location, and time. This should
include real-time coordinate data to ensure that authorities have a clear and comprehensive understanding of
digital currency applications. In terms of system design, implementation teams must consider the scalability of big
data applications and ensure that data structure and service layers are comprehensively analyzed to enhance the
accuracy of analytical models.

Second, big data analysis should be applied to assess digital currency from multiple dimensions, including
visibility, stability, and controllability. By evaluating key metrics such as the total supply index and price signal
index, a deeper understanding of digital currency’s economic impact can be achieved. Additionally, digital
currency processing teams should utilize big data analysis techniques to monitor currency supply levels and
structural changes within the financial system, enabling a thorough examination of internal financial asset trends.
Moreover, attention should be given to analyzing digital currency transaction patterns, facilitating better demand
forecasting for currency issuance and usage ©.

Regulatory agencies and implementation teams must also focus on monitoring the circulation velocity of
digital currency and its fluctuations over time. By analyzing changes in transaction durations, liquidity speed,
and other relevant factors, a detailed assessment of digital currency flows can be conducted. This enables the
identification of trends in total currency supply, demonstrating that big data analytics plays a significant role in

« s . . 10
optimizing issuance volumes and frequency "'”.

5. Conclusion

Digital currency, within the realm of economic transactions, presents both advantages and challenges. On one
hand, this transaction model primarily relies on blockchain technology, effectively achieving decentralization.
Its applications extend beyond digital currency itself to various other fields. On the other hand, the widespread
adoption of digital currency significantly impacts monetary management policies, financial infrastructure, and
financial markets, introducing both opportunities and regulatory challenges.

Disclosure statement
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Abstract: As a key sector in advancing China’s “carbon neutrality” goal, the machinery manufacturing industry has
achieved remarkable development in recent years. Against this backdrop, the scientific and objective evaluation of the
financial performance of machinery manufacturing enterprises has become a pressing issue in financial research. This
topic is not only crucial for optimizing enterprise management and improving operational efficiency but also essential for
enhancing overall industry performance and promoting sustainable development. This paper first introduces the concept
of financial performance, followed by an analysis of related financial performance evaluation theories. It then focuses on
the application of the entropy method in evaluating the financial performance of machinery manufacturing enterprises,
detailing its analytical steps. Finally, a financial performance evaluation index system is constructed based on four

dimensions: profitability, solvency, operational efficiency, and growth potential.
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1. Introduction

The evaluation of enterprise financial performance is not only an internal requirement for business development
but also an external necessity with far-reaching implications for social stakeholders. With the rapid expansion of
the market economy, machinery manufacturing enterprises are encountering unprecedented growth opportunities,
characterized by increasing market demand and a surge in the number of enterprises. Given the substantial and
frequent capital flows in the daily operations of these enterprises, financial management capabilities play a
decisive role in their long-term stability and success. In this context, selecting scientific and rational evaluation
methods and establishing a comprehensive financial index system is of great significance for conducting in-depth
financial performance assessments. This paper focuses on machinery manufacturing enterprises, providing a
detailed analysis of evaluation methods and the construction of a financial index system, with the aim of offering a
solid theoretical foundation for future enterprise financial assessments.




2. The concept of financial performance

Financial performance refers to the financial outcomes and achievements generated by an enterprise through
its production and operational activities within a specific accounting period. It comprehensively reflects the
enterprise’s operating conditions, results, and overall efficiency. Financial performance is generally evaluated
across four key dimensions: profitability, which measures income generation; operational efficiency, which
assesses management effectiveness; solvency, which evaluates the enterprise’s ability to meet short- and long-term
debt obligations; and risk resilience, which reflects the capacity to withstand uncertainties. Analyzing financial
performance provides insights into an enterprise’s operational status, development trends, and potential challenges,
serving as a valuable reference for decision-making. Therefore, financial performance is not only a quantitative
representation of an enterprise’s financial condition but also a crucial indicator of its actual standing and future
potential.

3. Financial performance evaluation-related theories
3.1. Contingency theory

The term “contingency” refers to the ability to adapt flexibly to various situations. Contingency theory, originating
from the Western empiricism school, emphasizes that each organization possesses unique characteristics, and even
under similar external conditions, internal differences persist. As a result, a single theoretical approach cannot be
universally applied to all organizations. Contingency theory highlights the importance of considering the diversity
of market environments and internal enterprise conditions, underscoring the complexity of constructing a financial
performance evaluation system that is universally applicable. Therefore, when developing a financial performance
evaluation framework, machinery manufacturing enterprises should integrate industry-specific characteristics and

the prevailing market environment to establish a system tailored to their operational needs.

3.2. Strategic management theory

The theory of strategic management has evolved from classical strategy theory to competitive strategy theory and,
subsequently, to strategic ecology theory, forming a well-established theoretical framework. As a fundamental
pillar of enterprise management, strategic management enables enterprises to identify their position in an
increasingly dynamic market environment, strengthen their core competencies, and enhance their competitive
advantage, thereby ensuring long-term sustainability in the industry. Financial performance evaluation, as a critical
tool for assessing operational effectiveness, not only reflects an enterprise’s economic benefits but also serves
as a benchmark for evaluating the success of strategic management. Consequently, machinery manufacturing
enterprises increasingly regard financial performance evaluation as an essential component of enterprise

management.

4. Financial performance evaluation methods

4.1. Principal component analysis method

Principal component analysis (PCA) is a highly practical statistical method primarily used to simplify complex
multivariate data sets. Through dimensionality reduction, PCA transforms multiple overlapping indicators into
a few comprehensive indicators, with each principal component reflecting distinct information from the original
data. Jia et al. applied PCA to reduce the dimensionality of 10 indicators, including the asset growth rate of
45 listed companies providing home-based care services, thereby effectively mitigating the overlap between

indicators ! Similarly, Lareina et al. selected listed pharmaceutical companies and constructed a financial
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performance evaluation system from multiple dimensions, using PCA to refine the evaluation indicators .

4.2. Entropy method

The entropy method is a valuable mathematical tool for evaluating financial performance. By selecting indicators,
standardizing data, calculating information entropy, and determining weights, this method enables a more objective
and accurate assessment of the importance and dispersion of each index. Cai selected listed logistics companies
as samples and developed a performance evaluation system based on three dimensions: solvency, profitability,
and growth potential, utilizing the entropy method . Similarly, Hu conducted research on listed electric power
companies and constructed a financial performance evaluation system comprising 15 indicators '“!. After applying
the entropy method to determine the weight distribution, it was found that the indicators were well-balanced, with

no objective data deficiencies, ensuring the accuracy and reliability of the evaluation results.

4.3. DuPont analysis method

DuPont analysis is a classic financial evaluation method that centers on return on net assets and integrates factors such
as asset management, financial leverage, and profitability. This approach provides a comprehensive perspective for
assessing a company’s financial performance. Meng et al. conducted an empirical analysis of the financial performance
of express delivery companies using the DuPont analysis method . Additionally, Zhang enhanced the DuPont analysis

framework and applied it to performance evaluation in reclassified business sectors .

5. Construction of a financial performance evaluation system for machinery
manufacturing enterprises based on the entropy method

5.1. Rationale for choosing the entropy method

The financial performance indicators of machinery manufacturing enterprises are primarily quantitative, and
the necessary financial data are relatively easy to collect and organize. Additionally, the correlation among
indicators within each dimension is low, and the sample size is moderate. Given the potential for subjective
judgment bias when dealing with qualitative indicators, selecting a method that minimizes subjective influence
and ensures objectivity in evaluation is particularly important. The entropy method is well-suited for this purpose,
as it effectively mitigates subjective interference associated with qualitative indicators and determines indicator
weights through objective calculations. This enhances the reliability and objectivity of evaluation results while
maintaining strong practical applicability. Based on these factors, the entropy method was selected as the approach

for measuring financial performance.

5.2. Analysis process of the entropy method
(1) In the analysis of enterprise financial indicators, it is essential to fully consider industry-specific
differences that may influence indicator assessment. Given the diversity of financial indicators, they are
categorized into positive, negative, and moderate indicators. To ensure comparability across indicators,
non-negative transformation and standardization are particularly important. The following section
provides a detailed explanation of this process, with specific steps outlined in Formulas 1-3.

Positive indicators:

. (1)
XU—~mm(X:—)
Xy = (X —min(Xp) +0.01

Negative indicator:
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2)
_ max(X;)—Xj; (
xi]- - max(Xg)—min(Xo) +GG1

Moderate index:

|Xij—Xol (3)
x; =1 ——————+0.01
Y max(|X;;—Xol)

where ij represents the standardized value, i denotes the enterprise, and j represents the index serial number.
X, is the determined standard value, with general standard values set at 1 for the quick ratio, 1 for the equity ratio,
and 0.5 for the asset-liability ratio. The addition of 0.01 in the formula prevents a zero-dimensional occurrence,
thereby ensuring the smooth progression of subsequent steps.

(2) Calculate the proportion of the index value for the j-th indicator in year 7, as shown in Formula 4:

N 4)
e

¥
i=1 4

(3) Calculate the entropy value of the j-th indicator, with specific steps outlined in Formula 5:

©)

1 m
¢ = o X Zi:l [yy X In(yij)]

(4) Calculate the coefficient of variation for the j-th indicator, as shown in Formula 6:
=1 _— e (6)
di=1—¢

(5) Determine the weight of each indicator, as shown in Formula 7:

dj (7)
W b —=r

ds
Z}':l J

(6) Compute the comprehensive score for each year, as shown in Formula 8:

n ®)
U, = vijwy)
j=1
5.3. Design principles of the index system
When designing the financial performance evaluation index system, it is essential not only to carefully select
performance indicators but also to balance the degree of integration among them. The following core principles
should be followed to construct a suitable system:

(1) Prioritization of quantitative indicators, supplemented by qualitative indicators: Financial indicators are
highly valued in both domestic and international enterprises due to their quantifiable nature. Quantitative
indicators enable clear grading standards, ensuring that evaluation results remain objective and fair, and
they are widely applied in various practices. In contrast, qualitative indicators are more susceptible to
subjective influence, leading to ambiguous discrimination and lower reliability. Therefore, the index
system should prioritize quantitative indicators. If qualitative indicators are introduced, they should be
quantified using analytical tools to enhance evaluation objectivity.

(2) Testability principle: This principle requires that each indicator be measurable and practically applicable
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in the evaluation process. The availability of indicator data must be assessed, and if data collection proves
difficult or if indicators are unpredictable, they should be omitted in favor of more accessible alternatives.
This ensures the effective implementation of the evaluation process.

(3) Goal consistency principle: This principle emphasizes that all indicators within the system should
collectively support the same overarching performance objectives. Additionally, the selection of indicators
should be comprehensive, fully reflecting the sub-goals of the evaluation subject across all dimensions
to facilitate the achievement of the overall goal. Ensuring that the index system remains focused and all-

encompassing provides a solid foundation for accurately assessing enterprise financial performance.

5.4. Selection of evaluation indicators

The selection of evaluation indicators is a crucial step in constructing a financial performance evaluation system,
as it directly determines the accuracy and effectiveness of the system. Based on an extensive review of the
literature, 14 financial indicators have been carefully selected across four key dimensions: solvency, operational
capacity, profitability, and development ability. These indicators have been chosen in accordance with the financial
characteristics and industry background of the machinery manufacturing sector to establish a comprehensive and

scientific financial performance evaluation system, as shown in Table 1.

Table 1. Financial performance evaluation index system

Primary index Secondary index Indicator code
Liquidity ratio Al
Solvency Quick ratio A2
Asset-liability ratio A3
Receivable turnover ratio Bl
Operating capacity Inventory turnover B2
Turnover of total assets B3
Rate of return on total assets Cl1
Operating profit rate C2
Profitability
Gross profit rate C3
Net profit rate C4
Total assets growth rate D1
Net assets growth rate D2
Development ability
Operating income growth rate D3
Net profit growth rate D4

The five categories of financial indicators are detailed below.

5.4.1. Solvency

Solvency is a key aspect of enterprise financial analysis and is typically divided into short-term and long-term
solvency. To comprehensively evaluate an enterprise’s financial stability and sustainable management capability,
three representative financial indicators have been selected. In terms of short-term solvency, the current ratio and
quick ratio are commonly used measures, while the asset-liability ratio is a key indicator for assessing long-term
solvency. These three indicators provide a fundamental assessment of whether an enterprise is financially stable
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and capable of sustained operations. They are considered moderate indicators, meaning their values should not
be assessed simply as higher or lower but rather in a broader financial context. The calculation formulas for these
indicators are presented in Table 2.

Table 2. Solvency indicators

Name Calculation formula Index property Indicator code
Liquidity ratio Current assets / Current liabilities Appropriate Al
Quick ratio Quick assets / Current liabilities Appropriate A2
Asset-liability ratio Total liabilities / Total assets Appropriate A3

5.4.2. Operational capacity

The analysis of operational capacity focuses on an enterprise’s ability to generate profits through the effective
utilization of its assets. This includes the turnover rates of current assets, fixed assets, and total assets. In this study,
three key indicators have been selected: total asset turnover, accounts receivable turnover, and inventory turnover.
These indicators provide insights into capital utilization and asset liquidity. Since all three are positive indicators,
higher values indicate faster asset turnover, improved liquidity, and quicker conversion of assets into profits. The

calculation formulas are shown in Table 3.

Table 3. Operational capacity indicators

Name Calculation formula Index property Indicator code
Receivable turnover ratio  Net income from main business / Average accounts receivable balance Forward direction B1
Inventory turnover Operating cost / Average inventory balance Forward direction B2
Turnover of total assets Sales revenue / Total assets Forward direction B3
5.4.3. Profitability

Profitability is the fundamental measure of an enterprise’s ability to generate earnings, which directly impacts its
operations and future growth. Common indicators used to assess profitability include the net profit margin, gross
profit margin, return on total assets, and return on net assets. In this study, four key indicators have been selected to
evaluate an enterprise’s profitability. These indicators reflect the firm’s ability to generate revenue, its operational
efficiency, and the overall profitability of its assets. Since they are all positive indicators, higher values generally

indicate stronger profitability. The formulas for these indicators are provided in Table 4.

Table 4. Profitability indicators

Name Calculation formula Index property Indicator code
Operating profit rate Operating profit / Revenue Forward direction Cl
Gross profit rate Gross profit / Operating income Forward direction C2
Net profit rate Net profit / Main business income Forward direction C3
Rate of return on total assets Earnings before interest and tax / Average total assets ~ Forward direction C4

5.4.4. Development ability
Development ability reflects an enterprise’s capacity to expand its scale, accumulate resources, and sustain
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long-term growth. This capability is essential for ensuring future value creation and competitiveness. Common
indicators of development ability focus on asset growth, profit expansion, and revenue growth. Based on the
characteristics of the machinery manufacturing industry and the ease of data collection, four widely used indicators
have been selected: total assets growth rate, net assets growth rate, operating income growth rate, and net profit
growth rate. The calculation formulas are presented in Table 5.

Table 5. Development ability indicators

Name Calculation formula Index property Indicator code
Total assets growth rate Asset growth this year / Total assets at the beginning of the year  Forward direction D1
Net assets growth rate Increase in current net assets / Total net assets in the previous period Forward direction D2
Operating income growth rate Increase in operating income this year / Total operating income last year Forward direction D3
Net profit growth rate Increase in current year’s net profit / Last year’s net profit Forward direction D4

6. Conclusion

To avoid the biased evaluation results associated with traditional analysis methods, a more comprehensive and
objective approach—the entropy method—has been selected for comparison. The findings verify the feasibility
of applying the entropy method to the comprehensive evaluation of financial performance. However, this study
focuses solely on the machinery manufacturing industry, which may limit the generalizability of the results. Future
research could expand the scope by analyzing other industries to explore broader, universally applicable principles.
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Abstract: Anhui Province is a major agricultural province in eastern China, and the development of rural economy plays
an important role in improving the overall economic level of the province. In recent years, the extensive use of digital
technologies and ongoing financial innovations have contributed to the rapid growth of digital inclusive finance in rural
areas of Anhui, significantly reducing the lack of financial services in these regions. The main objective of this paper is to
explore in depth how digital inclusive finance impacts the rural economy of Anhui Province and to provide practical policy

recommendations based on these findings.
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1. Introduction

As a major agricultural province in China, Anhui’s unique geographical location, climate, land resources,
agricultural history, and reforms in agriculture highlight the vital role of the rural economy in the overall economic
development of the province. Rural economic development is crucial for the economic security and progress of
Anhui . The Chinese government has continuously strengthened its support for agriculture by implementing
a series of pro-farmer policies, effectively promoting the overall improvement of the rural economy . Despite
these efforts, rural areas continue to lag behind urban regions in economic development due to the structural
divide between urban and rural areas. As of 2023, rural residents in Anhui made up 39.85% of the total population.
Despite their significant numbers, their contribution to economic growth is lower than that of urban residents. This
trend highlights a continuing widening income gap between urban and rural populations .

In this context, the integration of digital technology and inclusive finance has given rise to the concept of
“digital inclusive finance.” This new concept leverages digital means to promote the development of inclusive
finance, aiming to break the temporal and spatial limitations of traditional financial services . Digital inclusive
finance seeks to tap into the growth potential of the rural economy by providing more convenient consumption
channels for rural residents, thereby driving healthy economic growth, improving living standards, and stimulating
market vitality . Ultimately, it lays a solid foundation for the long-term growth of China’s economy .
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Digital inclusive finance leverages digital technologies to transform traditional financial models, ensuring
that equal and comprehensive financial services are available to disadvantaged groups. This includes rural
populations, migrant workers who lack sufficient rights protection, and small to medium-sized enterprises
that face financial challenges "' The core goal of digital inclusive finance is to reduce financial exclusion and
provide inclusive services for all, enabling vulnerable groups to generate their own wealth .

2. Related work

While research on inclusive finance in China has progressed more slowly than in other countries, the nation has
significantly emphasized developing this sector, proposing numerous related policy recommendations at key
conferences. Additionally, many researchers in the field of economics have combined foreign research findings
with China’s actual conditions, conducting studies that are more aligned with China’s national circumstances.

Currently, research on inclusive finance in China mainly focuses on the national and provincial levels,
examining its measurement and influencing factors . Du et al. discovered that the development of inclusive
finance promotes economic growth when it is below a certain threshold. However, once it exceeds that
threshold, it can hinder economic growth. This finding is based on their study of the relationship between
inclusive finance and regional economic growth in the eastern, central, and western regions of China """ Song
et al. used the “China Digital Inclusive Finance Index” to prove that digital inclusive finance can narrow the
income gap between urban and rural areas !"". Du ef al. empirically showed that inclusive finance plays a
significant role in optimizing resource allocation, improving social production efficiency, and contributing to
economic development !'?. Chen demonstrated that inclusive finance contributes to regional economic growth
and enhances regional economic stability . Hao et al. used the system generalized method of moments (GMM)
estimation method and found that inclusive finance significantly promotes inclusive economic growth "%, Yi
et al. empirically proved that digital inclusive finance significantly improves currency liquidity and facilitates
resident payments, thereby promoting consumption "’ Regarding the relationship between digital inclusive
finance and economic growth, Hao et al. used a spatial autoregressive model to conduct an empirical study
on inter-provincial panel data, proving that digital inclusive finance promotes economic growth but exhibits
regional heterogeneity; they also demonstrated a nonlinear relationship between digital inclusive finance and
economic growth "', Zhan also conducted an empirical study on inter-provincial panel data, using the dynamic
panel SYS-GMM model to analyze the impact of digital inclusive finance on both the quantity and quality of
economic growth. The results showed that digital inclusive finance suppressed the quantity of economic growth
but promoted the quality of economic growth !'®,

However, when inclusive finance develops to a certain stage, it inevitably competes with the real economy,
squeezing the profit margins of enterprises and hindering the development of the real economy. Bai et al.
discovered that the relationship between inclusive finance and regional economic development follows an
inverted “U” shape. This means that up to a certain critical point, the growth of inclusive finance encourages
regional economic development. However, beyond this critical point, further development of inclusive finance
can negatively impact regional economic growth '’ Liu et al. demonstrated that inclusive finance promotes
economic growth by constructing a more inclusive financial system "*. Jia used a mediation effect model to
conduct empirical analysis and found that digital inclusive finance plays a significant role in narrowing the
income gap between urban and rural areas, with the effect being more pronounced in regions with higher levels
of education .. Zhang et al. believed that digital finance enhances entrepreneurial behavior among low-income
households, thus increasing household income, especially among rural low-income groups ",

In summary, there is still vast space and potential for research on inclusive finance, digital inclusive
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finance, and their relationship with rural economies, which requires further exploration and study by more
scholars and researchers.

This paper, based on the practical context of Anhui Province, focuses on digital inclusive finance, using
reliable data from the Anhui Province Statistical Yearbook and the Digital Inclusive Finance Index. It conducts
an empirical study on the relationship between digital inclusive finance and the rural economy of Anhui
Province, further examining the mechanisms between the two. The paper also proposes feasible and targeted
suggestions for the development of inclusive digital finance and the promotion of rural economic development

in Anhui Province.

3. Research design
3.1. Data sources and selection

Based on the construction of the model, the content of this study, and the availability of relevant data, the
data for this study was carefully selected. Considering data availability, data from 2013 to 2022 was selected,
covering a total of 10 years. Second, based on Yang’s research on the empirical study regarding the impact
of digital inclusive finance on farmers’ income in Shandong Province, the per capita disposable income of
rural residents in Anhui Province was chosen as an indicator for measuring rural economic development '),
Lastly, data from 16 prefecture-level cities in Anhui Province from 2013 to 2020 was selected as the sample.
The Digital Inclusive Finance Index from 2013-2022 was sourced from Peking University’s Digital Inclusive
Finance Index, while the other data was obtained from the Anhui Provincial Statistical Yearbook and other

22
relevant sources 2.

3.2. Selection of variables and descriptive statistical analysis

In the model, following the research of Yang Zewen on the Empirical Study regarding the Impact of Digital
Inclusive Finance on Farmers’ Income in Shandong Province, the income level of rural residents in Anhui
Province was selected as the dependent variable, with a period from 2013 to 2022. The Digital Inclusive
Finance Index was used as the independent variable, as it comprehensively reflects the development status
of digital inclusive finance in Anhui Province. After reviewing numerous studies, this paper also introduces
agricultural development level, government behavior, education level, and industrial structure as control

variables. The selection of these control variables is based on their potential direct or indirect effects on rural
residents’ income. A detailed description of these variables is provided in Table 1.

Table 1. Variable selection

Variable type Variable symbol Variable name Measurement method

Dependent variable inc Rural residents’ income level Per capita disposable income of rural residents

Digital inclusive finance

Independent variable difi Digital inclusive finance index
development level
Control variable agro Agricultural development level Logarithm of total agricultural output
gov Government behavior Regional fiscal expenditure / Gross Domestic
Product
edu Education level Education expenditure / Fiscal expenditure
s Industrial structure Primary industry added value / Gross Domestic

Product
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3.2.1. Dependent variable

Following the research of Yang Zewen on the Empirical Study regarding the Impact of Digital Inclusive
Finance on Farmers’ Income in Shandong Province, the per capita disposable income of rural residents in Anhui
Province from 2013 to 2022 across 16 prefecture-level cities (denoted as inc) were selected as the measure of
rural economic development. The disposable income of farmers intuitively reflects improvements in their living

standards and serves as an indicator of rural economic growth.

3.2.2. Independent variable
The Digital Inclusive Finance Index of Anhui Province (difi) was selected as the core independent variable in
the model. This index effectively reflects the level of digital inclusive finance development in Anhui Province.

3.2.3. Control variables

(1) Agricultural development level (agro): The level of agricultural development is directly related
to farmers’ economic activities and production efficiency. It is represented by the logarithm of total
agricultural output value.

(2) Government behavior (gov): Government actions play a crucial role in resource allocation and policy
support. This is represented by the ratio of local government expenditure to Gross Domestic Product
(GDP) in Anhui Province on an annual basis.

(3) Education level (edu): The education level influences farmers’ labor skills and employment
opportunities. It is represented by the percentage of education expenditure relative to the total
government fiscal expenditure in a given year.

(4) Industrial structure (is): Changes in industrial structure can have a profound impact on farmers’
income sources and employment structure. It is represented by the percentage of the added value of the
primary industry in the total GDP for the given year.

Table 2. Descriptive statistical analysis of variables

N Minimum Maximum Mean Standard deviation
is 160 3.37 3.55 3.4423 0.06347
edu 160 15.93% 17.33% 16.6718% 0.40839%
agro 160 7.28 7.47 7.3630 0.06093
gov 160 0.66% 0.76% 0.7259% 0.02988%
inc 160 391 4.29 4.1230 0.12175
difi 160 2.18 2.59 2.4279 0.14307

3.3. Construction of the regression model
Following the approach used by Yang Zewen in the Empirical Study regarding the Impact of Digital Inclusive
Finance on Farmers’ Income in Shandong Province, his study selects rural residents’ disposable income in
Anhui Province from 2013 to 2022 as the dependent variable, with the Digital Inclusive Finance Index as the
independent variable. After reviewing several research studies, this paper introduces agricultural development
level, government behavior, education level, and industrial structure as control variables to construct the
following model:
incyy = Bo + B difiyy + BoXir + @¢ + &
Among them: difi represents the development level of digital inclusive finance in Anhui Province, inc

represents rural residents’ income level in Anhui Province, X includes the control variables: agricultural
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development level (agro), government behavior (gov), education level (edu), and industrial structure (is), i
represents the sequence number of each prefecture-level city in Anhui Province, ¢ represents time, f; represents
the estimated parameters of the respective variables, ¢ represents time fixed effects, € represents the random

disturbance term.

3.4. Correlation analysis

When examining the relationships between the explanatory variables and control variables, data correlation is
a critical consideration. By reviewing Table 3, it is observed that the maximum correlation coefficient among
the variables is 0.991, which is very close to 1 in absolute value. This suggests a strong correlation between the
explanatory and control variables. However, this correlation is not expected to negatively impact the regression
results. Therefore, we can proceed with the regression analysis using these variables without concern for the
interference of their correlation on the results.

Table 3. Correlation coefficient table between variables

inc difi is edu agro gov
inc 1
difi 0.991** 1
is 0.970** 0.939%* 1
edu 0.589 0.602 0.644* 1
agro 0.976** 0.945%* 0.984** 0.617 1
gov -0.611 -0.568 -0.653* -0.667* -0.704* 1

Note: *** and ** indicate significance at the 1% and 5% levels, respectively.

4. Empirical results and analyses
4.1. Overall regression results analysis

This section analyses the panel data selection model and conducts empirical analysis using a linear regression
model in SPSS.

Without considering the control variables, the regression analysis results shown in Table 4 indicate that the
model’s goodness of fit reaches 0.983, suggesting a very good fit. The variable representing the development
of digital inclusive finance has a significant positive effect on rural residents’ income levels. At the 1%
significance level, the coefficient is 0.992. This implies that with each unit increase in the development of
digital inclusive finance, rural residents’ per capita disposable income increases by 0.992 units. It is clear that
the higher the level of development of digital inclusive finance, the more pronounced its role in increasing rural

residents’ income.

Table 4. Regression analysis without control variables

Variable R ). Adjusted R’ Beta T Significance

difi 0.9922 0.985 0.983 0.992 22.781 0.000

After introducing the control variables, as shown in Table 5, the goodness of fit of the model reaches
0.996, indicating that the regression equation has a very good fit. The level of development of digital inclusive
finance has a significant positive impact on rural residents’ income levels. At the 5% significance level, the

coefficient is 0.875. Although this coefficient is lower compared to the case without control variables, it still
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indicates that the control variables have a certain effect on the relationship between the explanatory variable and
the dependent variable. From this, we can conclude that for every one-unit increase in the development level
of digital inclusive finance, the per capita disposable income of rural residents increases by 0.875 units. This
confirms that improving the development of digital inclusive finance helps increase rural residents’ income.

At the same time, the effects of the moderating variables, such as agricultural development, in the
regression analysis were explored. The results show that the regression coefficient for government behavior
is -0.075, which suggests that the government’s support policies for rural residents and farmers in Anhui
are not sufficiently comprehensive. The government’s financial input has not been adequately focused on
rural economic development. The regression coefficient for rural education level and income level is -0.106,
which indicates a significant impact. However, there is still room for improvement in rural education. The
government can focus on increasing investments in rural education. This would expand employment options
and opportunities for rural residents. Furthermore, improving farmers’ education levels would help them acquire
more financial knowledge, enhance their financial literacy, and better accept financial products, ultimately
increasing their income.

Table 5. Regression analysis after adding control variables

Variable Beta T Significance
is 0.229 3.096 0.017
edu -0.106 -2.450 0.092
agro -0.074 -0.276 0.800
gov -0.075 -1.273 0.293
difi 0.875 3.877 0.030
R 0.9992
R 0.999
Adjusted R’ 0.996
4.2. Robustness test

This section conducts a robustness test to verify the regression results from the previous analysis, using an
alternative dependent variable.

Residents’ consumption is typically closely related to their income. The level of consumption often
reflects residents’ economic strength and quality of life. In rural areas, an increase in consumption not only
signifies a clear indication of farmers escaping poverty but also reflects substantial improvements in their
living standards. Here, we use the logarithm of per capita consumption expenditure of rural residents (denoted
as cons) as the measurement indicator, instead of directly using income levels. The results are shown in Table
6. It is noteworthy that the regression coefficient for digital inclusive finance reaches 0.673, and this result is
statistically significant at the 1% level. This finding strongly suggests that digital inclusive finance plays an
active role in promoting the consumption level of rural residents. From this perspective, we can indirectly infer
that the development of digital inclusive finance has a positive effect on increasing the income levels of rural
residents.
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Table 6. Robustness test results

Variable Beta T Significance
difi 0.673 4.761 0.009
agro -0.243 -0.678 0.535
is 0.498 1.689 0.167
edu 0.113 1.378 0.240
gov -0.020 -0.196 0.854
R 0.9962
R 0.991
Adjusted R’ 0.981

5. Conclusion and recommendations
5.1. Conclusion

Based on a review and summary of relevant domestic and international literature and theories, this study
analyses the relationship between digital inclusive finance and rural economic development in Anhui Province.
Using per capita disposable income of rural residents as an indicator of economic development in Anhui, this
study analyzes panel data from 2013 to 2022 to investigate the impact of digital inclusive finance on farmers’
income. The main conclusions of the research are as follows, firstly, regarding per capita disposable income of
rural residents, the development of digital inclusive finance in Anhui Province has shown strong momentum,
with its coverage and usage in rural areas continuously expanding. This trend provides strong financial support
for rural economic development, promotes the optimization of rural industrial structures, and contributes to the
increase in farmers’ income.

Secondly, the impact of digital inclusive finance on the per capita disposable income of rural residents is
significant. Since farmers’ income is representative of the rural economy in Anhui, the widespread adoption and
application of digital financial services can not only improve the financial accessibility in rural areas but also
optimize the allocation of financial resources, promoting the diversified development of the rural economy.

Lastly, based on the results of the robustness test, the conclusions drawn in this study are highly reliable,
providing strong empirical support for policymaking.

5.2. Recommendations
Based on the above conclusions, the following policy recommendations are made:

(1) Continue deepening the development of rural digital inclusive finance: Expand the scope and depth of
financial service usage in rural areas. This includes strengthening rural digital infrastructure, enhancing
farmers’ digital financial literacy, and promoting operational innovation and service optimization in
rural financial institutions.

(2) Fully leverage the advantages of digital inclusive finance to drive the upgrading and transformation of
rural industrial structures: Optimize the allocation of fiscal resources to support the development of
rural specialty industries, promote the integration of the primary, secondary, and tertiary industries in
rural areas, and enhance the overall competitiveness of rural economies.

(3) Develop differentiated policies based on the nonlinear relationship between digital inclusive finance
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and rural economic development: During the early stages of digital inclusive finance development,
focus on strengthening infrastructure and financial knowledge dissemination. In the development stage,
emphasize innovation and enhancement of financial service quality. In the mature stage, prioritize risk
prevention and financial regulation.

(4) Strengthen policy coordination and interdepartmental cooperation: Form a collaborative effort to
promote the development of digital inclusive finance. Stakeholders, including the government, financial
institutions, and social organizations, should jointly participate in policy alignment to foster the healthy
development of digital inclusive finance in rural areas.

In conclusion, digital inclusive finance plays a significant role in rural economic development. We should

fully utilize its advantages and promote its deeper development in rural areas to provide strong financial support

for sustainable rural economic growth.
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Abstract: With the advancement of the new medical reform, public hospitals face numerous challenges and opportunities,
making the optimization of human resource allocation a critical priority. This paper analyzes the requirements imposed by
the new medical reform on human resource allocation in public hospitals, examines existing issues such as an unbalanced
personnel structure, unscientific job design, and an inadequate talent mobility mechanism, and proposes corresponding
optimization strategies. These strategies include improving the recruitment and selection process, scientifically planning
job structures, and establishing a flexible talent mobility mechanism. The goal is to enhance the quality of medical

services, improve hospital operational efficiency, and promote the sustainable development of public hospitals.
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1. Introduction

The implementation of the new medical reform policy aims to address the challenges of “difficult and expensive
medical treatment” while enhancing the accessibility and equity of healthcare services. As the cornerstone of
China’s healthcare system, public hospitals bear significant medical service responsibilities. Under the new
medical reform, the rational allocation of human resources is directly linked to the quality, efficiency, and long-
term sustainability of healthcare services. Optimizing human resource allocation can effectively mobilize medical
personnel, strengthen hospitals’ core competitiveness, and better meet the increasing healthcare demands of the

population.

2. Requirements for human resource allocation in public hospitals under the new
medical reform

2.1. Emphasizing the public welfare of medical services

The new medical reform mandates that public hospitals prioritize their public welfare function. Accordingly,
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human resource allocation should focus on ensuring the provision of essential medical services by appropriately
distributing medical, nursing, and administrative personnel. This approach enables hospitals to effectively control
costs, enhance resource utilization efficiency, and maintain high-quality medical services .

2.2. Enhancing the quality of the talent pool

To meet the new medical reform’s requirements for medical technology and service quality, public hospitals must
cultivate a highly skilled and professional workforce *. This necessitates strengthening continuing education and
training programs for existing personnel to improve their professional competencies and overall qualifications.
Additionally, hospitals should actively recruit high-level and interdisciplinary talents to enhance their overall

medical standards, as well as their research and innovation capabilities .

2.3. Promoting the rational flow of human resources

The new medical reform encourages the equitable distribution of medical talent across different healthcare
institutions to achieve a more balanced allocation of medical resources. Public hospitals should establish and
refine talent mobility mechanisms, remove institutional barriers to workforce movement, and create broader
platforms for medical professionals to maximize their expertise. Facilitating the rational flow of human resources

also contributes to strengthening the service capacity of primary healthcare institutions .

3. Existing problems in human resource allocation in public hospitals

3.1. Unreasonable personnel structure

3.1.1. Imbalance in professional composition

Some public hospitals experience an oversupply of medical professionals while facing shortages in nursing,
rehabilitation, public health, and other specialized fields. For instance, in certain general hospitals, there is an
excessive number of clinicians, whereas nursing staff levels fail to meet the appropriate nurse-to-patient ratio.
This imbalance hinders improvements in nursing service quality and negatively impacts the patient experience.
Furthermore, shortages of rehabilitation therapists and preventive healthcare professionals also impede the
development of comprehensive medical services within hospitals ™.

3.1.2. Disproportionate title structure

An imbalance exists in the distribution of professional titles, with a concentration of senior professionals and
a disproportionate number of mid-level and junior professionals. While senior professionals primarily engage
in research, teaching, and the diagnosis and treatment of complex diseases, mid-level and junior professionals
constitute the backbone of routine medical services . If the number of mid-level and junior personnel is
insufficient or if career advancement opportunities are limited, the hospital’s daily operations and talent
development structure may be adversely affected.

3.2. Unscientific job positioning

3.2.1. Undefined job responsibilities

Some public hospitals fail to clearly define job responsibilities, authority, and role expectations, leading to
overlapping duties and accountability issues " For example, in the medical management department, multiple
staff members from different positions may be involved in medical quality supervision. However, due to unclear
role delineation, it becomes difficult to identify responsibility in the event of a problem, thereby reducing work

efficiency and management effectiveness.
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3.2.2. Lack of dynamic adjustment in job allocation

With advancements in medical technology and the expansion of hospital operations, job demands continue
to evolve. However, some public hospitals do not adjust job allocations in a timely manner, resulting in
underutilization in some positions while others experience excessive workloads. This imbalance affects employee
motivation and reduces overall hospital efficiency ™.

3.3. Deficiencies in the talent flow mechanism

3.3.1. Restricted internal mobility

Personnel mobility between departments in public hospitals is often limited due to the absence of an effective
internal talent flow mechanism. Employees are typically confined to career progression within their own
departments, making cross-departmental job transitions difficult. This restriction limits career development
opportunities and hinders the cultivation of multidisciplinary talent within hospitals .

3.3.2. Limited external talent exchange

Public hospitals face multiple barriers to talent exchange with external medical institutions. On one hand, concerns
over workforce attrition lead hospitals to impose restrictive policies on personnel seeking further education and
exchange opportunities. On the other hand, challenges in talent recruitment—such as administrative constraints
and compensation limitations—make it difficult to attract outstanding external professionals, thereby weakening

hospital workforce vitality and innovation capacity "'’

4. Optimization strategies for human resource allocation in public hospitals

4.1. Enhancing personnel recruitment and selection mechanisms

4.1.1. Developing a scientific recruitment plan

A comprehensive recruitment plan should be formulated based on the hospital’s strategic development objectives
and operational needs. The plan should clearly define job positions, required personnel numbers, professional
qualifications, and educational requirements to ensure that newly recruited staff align with the hospital’s actual
demands across different roles """ The recruitment process should emphasize candidates’ comprehensive qualities,
professional skills, and ethical standards. A diversified recruitment strategy—combining campus recruitment,
social recruitment, and online recruitment—should be adopted to expand hiring channels and enhance recruitment
efficiency and quality "'*.

4.1.2. Establishing a fair and equitable selection mechanism

A fair and transparent evaluation system should be implemented for the selection and promotion of internal
personnel. Key assessment criteria should include work performance, professional competence, and ethical
standards to ensure that promotion opportunities are granted based on merit, thereby fostering employee
motivation and creativity. The selection process should be conducted with openness and transparency, allowing for
staff supervision to enhance credibility and fairness "',

4.2. Scientific planning of job positions

4.2.1. Defining job responsibilities and requirements

A detailed classification of hospital positions should be conducted to specify job responsibilities, tasks, authority,
and the necessary professional knowledge, skills, and experience for each role. Comprehensive job descriptions
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should be developed to provide employees with clear expectations regarding their roles while serving as a
foundation for recruitment, training, and performance evaluation . For instance, the job description for a
clinician should outline specific duties related to outpatient care, inpatient management, surgical procedures, and

the required medical expertise, clinical experience, and licensure !'*.

4.2.2. Implementing dynamic job adjustments

A dynamic job adjustment mechanism should be established to periodically assess and modify job structures based
on hospital development needs, technological advancements, and patient demand. Positions should be created
or eliminated accordingly to optimize workforce distribution. For example, with the rise of telemedicine, public
hospitals can establish positions dedicated to online consultations and remote medical services. Conversely, roles

with significantly reduced workloads due to technological advancements may be consolidated or restructured .

4.3. Establishing a flexible talent flow mechanism

4.3.1. Facilitating internal talent mobility

Internal talent mobility policies should be developed to encourage job rotations and cross-departmental exchanges
within hospitals. An internal talent marketplace or job exchange platform should be established to regularly publish
job openings, allowing employees to apply for transfers based on their interests, abilities, and career aspirations.
Hospitals should provide necessary training and support to ensure employees can quickly adapt to new positions.
Enhancing internal talent mobility will help cultivate multidisciplinary skills among staff and optimize workforce
allocation.

4.3.2. Strengthening external talent exchanges and collaborations

Hospitals should actively foster personnel exchange and cooperation with other medical institutions, universities,
and research organizations. Outstanding employees should be selected for further training and academic exchange
programs to broaden their expertise and enhance their professional and innovative capabilities . Additionally,
hospitals should attract high-level external professionals for part-time engagements, guest lectures, and research
collaborations, introducing new perspectives, technologies, and management practices. In terms of talent
recruitment, traditional staffing constraints should be reconsidered, and flexible employment mechanisms—
such as contract-based and project-based hiring—should be adopted to enhance the hospital’s attractiveness and

. s . o el 18
competitiveness in talent acquisition 1l

5. Conclusion

Amid the ongoing medical reform, optimizing human resource allocation in public hospitals remains a long-term
and challenging endeavor. By implementing strategies such as enhancing personnel recruitment and selection
mechanisms, scientifically planning job positions, and establishing a flexible talent flow system, existing issues in
human resource allocation can be effectively addressed, thereby improving hospital management and the quality
of medical services "', Public hospitals should actively adapt to the requirements of the new medical reform,
continuously explore and innovate human resource allocation models, and cultivate a high-quality, professional,
and dynamic workforce. These efforts will contribute to safeguarding public health and promoting the
advancement of medical and healthcare services . Additionally, the government and relevant authorities should
provide policy and financial support to foster a conducive external environment for optimizing human resource

allocation in public hospitals.
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1. Introduction

As the economy continues to grow, the construction industry is expanding rapidly !". However, construction
projects are increasingly exposed to various risks *. Throughout a project’s life cycle, economic losses resulting
from potential natural disasters, accidents, and other unforeseen events are collectively referred to as engineering
risks *'. These risks not only lead to increased project costs and delays but may also impact the overall benefits and
social reputation of the project. Therefore, effective risk management in construction projects is essential.

Risk management involves maximizing safety and security through economic and technical approaches,
including risk identification, assessment, evaluation, and preventive measures ™ In construction projects,
risk management is typically implemented through risk analysis and the development of mitigation strategies.
Managing risks during the decision-making stage enables early identification and assessment of potential risks,
facilitating optimal resource allocation . To ensure the smooth implementation of construction projects and the
achievement of their intended objectives, this paper examines risk management in the decision-making stage.

Existing research on construction project risk management has explored various approaches. Zhou addressed
cost risk in the construction stage by developing an AHP-DEMATEL model . Hu ez al. constructed a system
dynamics (SD) risk model for prefabricated building projects under the PPP model by identifying potential risk
factors at each stage of the project life cycle through a risk breakdown structure (RBS) . Zhu applied a fuzzy risk
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evaluation model to analyze the potential risks associated with green building applications from a construction
perspective *. Xiang and Zhang processed dispersed risk evaluation data into different degrees of gray assessment
values by analyzing the mutual influence of indicators ", Serpell et al. developed an organizational maturity
model to effectively evaluate risk management capacity within construction organizations "'”. Cai proposed a
fuzzy multilevel gray evaluation method for assessing the risks of green building design, integrating fuzzy Delphi
hierarchical analysis and gray theory"". Zhao er al. assessed the risk management maturity of Singaporean
construction firms using triangular fuzzy numbers "'*.

Despite extensive research on construction project risk management, some studies overlook the interrelationships
among influencing factors, failing to consider the complex interactions within the system. The DPSIR model provides
a comprehensive framework for identifying and analyzing risk factors in the decision-making stage of construction
projects, allowing for a systematic evaluation of their interdependencies and impacts "*'®. By incorporating the
DPSIR model into risk management at the decision-making stage, project managers can systematically analyze
risk factors, gain a holistic understanding of their interactions, and develop more scientifically sound and effective
risk management strategies. Therefore, this paper introduces the DPSIR model into risk management research for
the decision-making stage of construction projects. By integrating the AHP-entropy value method, it constructs a
DPSIR-based risk management model tailored to the decision-making stage of construction projects. This study
aims to provide a valuable reference for improving risk management practices during the decision-making stage of

construction projects.

2. Construction of an indicator system for risk management at the decision-making
stage based on DPSIR

2.1. Selection of risk management indicators

Driving force indicators: Driving force indicators encompass natural, social, and policy factors, which serve as
key drivers for effective decision-making in construction projects. First, natural risks represent a major challenge
for construction projects, including environmental degradation, geological changes, force majeure events (e.g.,
earthquakes, floods), shifts in transportation conditions, and extreme weather, all of which can significantly impact
project timelines, costs, and quality. Second, various social factors influence project implementation. Social risks
include local security conditions, religious beliefs and customs, immigration, and relocation issues, all of which
may affect the smooth progress of a project. Additionally, with China’s construction industry experiencing steady
development, changes in policies, laws, and regulations may introduce uncertainties and legal risks, thereby
influencing project decision-making and execution.

Pressure indicators: Pressure indicators reflect the external forces that influence effective decision-making
in construction projects. Since the decision-making stage involves cross-departmental collaboration and complex
technical interfaces, these indicators primarily stem from challenges in interdepartmental coordination and
professional ethics. Such risk factors can lead to mismanagement, ultimately affecting the overall efficiency and
success of a project.

State indicators: State indicators assess the economic and technical risk factors affecting construction projects
under the influence of external pressures. Economically, large-scale investments, exchange rate fluctuations,
interest rate adjustments, material price changes, and labor market shifts can escalate project costs, thereby
impacting economic efficiency. Technically, discrepancies between decision-making assumptions and actual
conditions may arise. Factors such as the feasibility of key technical solutions, the rationality of construction
organization design, and the appropriateness of major building arrangements can pose challenges to project
implementation, ultimately affecting technical feasibility and safety.
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Impact indicators: Impact indicators evaluate the societal effects of a construction project post-completion,
as anticipated during the decision-making stage. The objective of a construction project extends beyond economic
maximization to achieving a balance among economic, social, and environmental goals. Risks related to project
objectives primarily concern the ability to manage these targets effectively. If not properly addressed, these risks
may prevent the project from meeting its expected goals, thereby influencing its final outcomes.

Response indicators: Response indicators assess the societal response to a construction project, including its
demonstrative role and operational effectiveness post-completion. These factors influence public acceptance and

the project’s long-term benefits.

2.2. Construction of a risk management indicator system

Based on the selected risk management indicators, this study organizes and synthesizes existing evaluation
frameworks for construction project risk management. By refining and optimizing the initial selection of
indicators, it ultimately establishes a comprehensive risk management evaluation system for construction projects
based on the DPSIR model, as illustrated in Table 1.

Table 1. Evaluation index system of risk management in the decision-making stage of a construction project
based on DPSIR model

Objective level Criterion level Indicator level

Environmental Degradation (D,), Geological Conditions (D,), Force Majeure (D,), Transportation
Conditions Change (D,), Abnormal Climate Conditions (Ds), Local Security Level (D;), Religious

Driving Beliefs and Customs (D), Resettlement and Relocation (Dg), Environmental Policy Changes (D),
Evaluation Local Protectionism (D,,), War and Conflict (D,,)
of risk Pressure Interdepartmental Coordination Capability (P,), Professional Ethics Level (P,)
management at
the decision- Exchange Rate Fluctuation (S)), Interest Rate Adjustment (S,), Construction Material Price
making stage State Fluctuation (S;), Labor Market Changes (S,), Feasibility of Key Technical Schemes (S;), Rationality
of construction of Construction Organization Design (S;), Rationality of Main Building Layout (S;)
projects

Impact Target Management Capability of Construction Projects (7))

Demonstrative Role of Construction Projects (R,), Operational Performance After Project

Response Completion (R,)

As shown in Table 1, the evaluation system is structured into three levels: the objective level, the criterion
level, and the indicator level. These levels are used to assess the risk management capability of construction
projects during the decision-making stage, as well as to identify and analyze specific risk factors. This framework
provides essential theoretical support for subsequent management analysis and evaluation based on the analytic
hierarchy process—entropy value method.

3. Analysis and evaluation of construction project risk management based on AHP-
entropy method

3.1. Determination of indicator weights

3.1.1. AHP method for determining subjective weights of indicators

The AHP method decomposes complex decision-making problems into multiple levels, enabling systematic
analysis and comparison. This approach helps determine the relative importance of each risk factor in risk
management. Based on the risk management evaluation index system for the decision-making stage of a

construction project, the matrix elements a; are obtained through expert assessment using the Delphi method. A
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discriminant matrix is then constructed, followed by normalization to derive the standard matrix.

a=@),, 0
where @; denotes the matrix elements after normalization. Summing the matrix by rows yields:
W= Y, a4 2

After normalization, the subjective weight w; of the indicator is determined and can be expressed as:
W

w; = ﬁ 3)

3.1.2. Entropy value method for determining objective weights of indicators

The entropy value method is an objective weighting approach that evaluates the information entropy of indicators,
effectively minimizing the influence of subjective factors on risk evaluation results. Based on the construction
project risk management index system, this study applies the entropy value method to calculate the entropy values
and corresponding weights of the data. The jth evaluator assesses the risk level of the ith indicator, resulting in b;

and establishing the initial data matrix B:
B = (by),,, (4)

The entropy value E; of the ith indicator is calculated as:
LN ©)
= = b Inb;;

E[z

where b_u denotes the corrected matrix elements. Finally, the objective weight Q, of the indicator is calculated

as:
1-E,

G=5z—% (6)

3.1.3. Combined weight calculation based on hierarchical analysis-entropy value method
Subjective weights and objective weights are combined to get the combined weight vector. Comprehensively
assign weights to the evaluation indicators to get the comprehensive weight I, of the ith indicator as:

W; = (1— k)w; +k@; (7)

where £ is the correction coefficient, taking the value between 0 and 1. To ensure that the evaluation results
are objective and accurate, with reference to existing literature, this paper compromises the value of & = 0.5 "7\
Therefore, the comprehensive weight of the indicators is:

W, =0.5w; +0.50; (8)

3.2. Construction of the risk evaluation matrix

Since the evaluation indicators of risk management in the decision-making stage of the construction project are
all qualitative indicators, this paper develops the risk level through expert scoring, and transforms the qualitative
indicators of risk management into quantitative indicators. The experts are organized to score the indicators, and
the score of the pth expert on the ith risk evaluation indicator is set as c,,, and according to the scoring results of
the mth expert, the evaluation sample matrix C is obtained as:
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3.3. Gray evaluation
3.3.1. Determining the evaluation gray class whitening weight function
Based on the statistical data, five evaluation gray intervals are selected, and their orderis e = 1, 2, 3, 4, 5. e denotes
extremely low risk, low risk, medium risk, high risk, and extremely high risk, respectively. The whitening weight
function f;(c,) is defined as follows:

(a) Type 1 gray “extremely low risk” with gray number @ 1€ [0,1,2], i.e.:

Cpis Cpi € [0,1]; (10)
fi{cpl-:} = 2 — €y €y € (1,2];
0,cp € (—o0,0) U (2, 00)

(b) Type 2 gray “low risk” with gray number @ 2€ [0,2,4], i.e.:
Ty
[ Tic.clo2); (11
— 4-c,,
fE {CP[) =4 —;P-J Cp[ = (214];
L.EI" pr[ = {—m,[]} U{4-, D’J}
(c) Type 3 gray “medium risk” with gray number @ 3€ [0,3,6], i.e.:

Cny 12
[ . c[03]; (12

fg(cp[} =9 @J Cpi = (315],
L0, €pi € (—o0,0) U (6, )
(d) Type 4 gray “high risk” with gray number & 4€ [0,4,8], i.e.:

s 13
=, ey € [04]; (13)
B—ey,
f“'{c!?[) = %; Cpi = (418]F
ﬂj I:'P[ = {—Eﬂ,ﬂ} u {:81 D’J}
(e) Type 5 gray “extremely high risk” with gray number @ 5€ [0,5,10], i.e.:

.. 14
ey € [05]; (14

flew) =1 =26, € (510];
0, i € (—o0,0) U (10, o)

3.3.2. Calculating the gray evaluation coefficient

The evaluation gray number of the indicator Gt belonging to category e evaluation gray category is:

X =%, f(cn) (15

3.3.3. Calculating the gray evaluation weight vector and weight matrix

The gray evaluation weights of all experts claiming to belong to category e with respect to the evaluation indicator
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Gt are:

g = ? (16)
The gray evaluation weight vector r, = (7,,7,,75,74,7's) 1s obtained as the gray evaluation weight matrix R as:
"gl Tg11 Tgiz Tgia Tgia Tgis 17)
Vg2 Yga1 Tgaz Tgaz Tgaa Tgas
R = : = : : : : :
?‘gc Tg tl Tg t2 Tg t3 ?‘g e Tg ts

3.3.4. Comprehensive evaluation
The weight of the indicator Gt with respect to the previous level indicator G is U. The evaluation result of G is

denoted as D. Then we have:

D=UxR=(dg1,dg dy3 tys.dgz) (18)

The matrix of indicator evaluation results 7"is obtained as:

By] [diu diz dyz dig dis (19)

r= (B2 =%t Gz s da dis

Bs dsy dsz dsy dsg dgs
Comprehensive evaluation results are available:

Z=UXT=(dy,dyd3 dyds) (20)

4. Case study

A navigation and power hub in Chongqing, China is a project that mainly focuses on shipping, combines
navigation and power, and has comprehensive utilization of transportation, irrigation, water supply, and breeding.
This research takes this navigation hub project as an example to analyze the scientific and effectiveness of the risk
management evaluation index system for the decision-making stage of construction projects based on the DPSIR

model.

4.1. Risk management evaluation process

The risk management indicators are categorized into five levels, i.e., V = {very low risk € [0,2], low risk € [2,4],
medium risk € [4,6], high risk € [6,8], and very high risk € [8,10]}, for the risk scenario of the project at the
decision-making stage. Five experts from each of the construction unit and the investment unit, totaling 10 people,
were invited to score the indicators of the indicator layer. The weights are calculated according to the hierarchical
analysis and entropy value method, and the weights of each indicator are calculated in turn to get the weights of
the indicators of each structural layer, and the results are shown in Table 2.

33 Volume 8; Issue 1



Table 2. Summary of weight values of risk management indicators in the decision-making stage of a navigation
hub project

Criterion level Weight value Indicator level AHP weight value Entropy method weight value Comprehensive weight value

D, 0.0411 0.0403 0.0407
D, 0.0483 0.0492 0.04875
D; 0.0468 0.0475 0.04715
D, 0.0424 0.0422 0.0423
Dy 0.0468 0.0465 0.04665
D 0.4804 Dy 0.0422 0.0408 0.0415
D, 0.0412 0.0412 0.0412
Dy 0.0471 0.0454 0.04625
D, 0.0421 0.0402 0.04115
Dy, 0.0466 0.0472 0.0469
Dy, 0.0375 0.0382 0.03785
P, 0.0423 0.0397 0.041
P 0.0853
P, 0.0454 0.0432 0.0443
S 0.0461 0.0464 0.04625
S, 0.0402 0.0407 0.04045
S; 0.0477 0.0452 0.04645
S 0.3082 Sy 0.0407 0.0402 0.04045
Ss 0.0469 0.0468 0.04685
S 0.0432 0.0441 0.04365
S, 0.0434 0.0448 0.0441
I 0.0436 I, 0.0434 0.0438 0.0436
R, 0.0402 0.0429 0.04155
R 0.0825
R, 0.0401 0.0418 0.04095

In the decision-making stage, a total of 10 experts with experience in similar engineering projects in
technology, economy, and management were invited to score the comprehensive risk management indexes in the
decision-making stage of this navigation hub project. Based on the five levels of risk evaluation, the corresponding
gray whitening weight function is established, which is denoted as f1, f2, /3, f4, /5, and its graph is shown in
Figure 1.
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Figure 1. Whitening weight functions for various levels of risk

The evaluation coefficients are obtained according to the whitening weight function and the gray evaluation

matrix is calculated as:

0.1502 0.1137 0.1426 0.1477 0.2612
0.1713 02072 04131 01022 01420

R =10.1704 0.1542 0.2213 03104 0.2001
02911 04211 03072 01924 0.3002

0.2441 02043 0.2512 01076 0.1471
Based on Equation (18), the evaluation vector of the upper-level risk evaluation indicators can be calculated:

0.0052 0.0061 0.0070 0.0067 0.0072
0.0022 0.0031 0.0041 0.0050 0.0021

T'=10.0791 0.0962 0.0933 0.0062 0.0231
0.0182 0.0251 0.0270 0.0236 0.0023

01201 0.1102 04102 0.0109 0.0128

Based on Equation (20), the assessed value of the risk profile of this navigation hub project is obtained:

Z =(1.6237,0.1022,0.9245,0.3926,0.0901)7

4.2. Analysis of results and recommendations

According to the assessment results, the main risks faced in the decision-making stage of the project include:
risk of geological conditions D,, abnormal climate Ds, force majeure D,, rising prices of construction materials
S, local protection D,,, exchange rate changes S,, migration and relocation Dy, and infeasibility of key technical
solutions S;. In addition, there are some other risks, such as irrational arrangement of the main buildings S, risk of
professional ethics P,, and construction unreasonable organization design S, etc., which have smaller weights but
still need to be handled with appropriate risk response measures.

Therefore, the primary risks at this stage stem from external drivers and decision-making uncertainties.
Project risk managers should develop targeted countermeasures based on risk assessment results. It is crucial
to implement effective risk management strategies, strictly enforce risk treatment plans, and conduct regular
reporting and review.

For natural risks, environmental changes should be scientifically predicted and monitored, with contingency

plans established accordingly. For example, designing adaptable building structures can help mitigate the impact
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of extreme weather conditions. In terms of social risks, enhancing communication with local communities can
facilitate smoother migration and relocation processes, ensuring social harmony during project implementation.

To address political and policy risks, close monitoring of policy changes is essential, allowing for timely
adaptation to new regulations and minimizing uncertainties. Economic risks, such as exchange rate and interest
rate fluctuations, can be managed using financial instruments, while procurement costs for construction
materials should be carefully controlled. Technical risks can be mitigated through thorough feasibility studies
and scientifically sound construction planning, including the rational design of construction organization and the
arrangement of major buildings.

At the decision-making stage, risk factors should be categorized based on their impact, prioritizing high-
risk elements without neglecting lower-risk ones. To manage operational risks, professional ethics training should
be reinforced to enhance managerial responsibility and professionalism. Performance evaluation and progress
monitoring can help ensure project goals are met, while regular assessments of operational effectiveness will

ensure the project continues to provide value and benefits to society.

5. Conclusion

Based on the DPSIR model, this paper constructs a risk management index system for the decision-making stage
of construction projects and applies the hierarchical analysis-entropy value method to determine the final risk
management model. A case study is conducted on a navigation and electricity hub project in Chongqing. The
results indicate that the proposed risk management model effectively reflects the risk level at each structural level,
providing a scientific basis for decision-making in construction project risk management. However, a limitation
of this study is that the hierarchical analysis method may struggle to assess interrelated elements within complex
systems, particularly in large-scale construction projects influenced by numerous factors. Future research could
develop more advanced management models to better address the complexities of large-scale construction
projects.
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Abstract: Co-branding, as an innovative consumer model, is increasingly favored by “Generation Z” consumers and has
become a preferred strategy for many brands to expand their market reach and achieve widespread recognition. However,
with the rapid growth of the co-branding economy, trademark infringement issues related to co-branded products have
become more prevalent, posing significant obstacles to the successful execution of co-branding marketing activities. Based
on the different legal statuses of trademarks, this study systematically analyzes the various infringement risks that may
arise in the use of trademarks within co-branding practices and explores corresponding risk prevention measures. The

objective is to provide strong support for the healthy and sustainable development of the co-branding economy.
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1. Background of the study on brand co-branding trademark infringement

Co-branding refers to the collaboration between two or more brands, commonly known in English as “co-branding.”
The term “brand” in this context encompasses the concept of a “trademark,” which, in Chinese interpretation,
includes the legal designation of a brand’s identity . The renowned American marketing expert Dr. Philip Kotler
defines a brand as a name, term, symbol, or pattern—or a combination thereof—used to identify a product or
service offered by a particular entity and to differentiate it from competitors’ offerings /.

A trademark, by contrast, is a distinct legal concept. According to Article 8 of the Trademark Law of the
People’s Republic of China, a trademark refers to any sign that distinguishes the goods of a natural person, legal
entity, or other organization from those of others. This includes text, graphics, letters, and other elements presented
individually or in combination. Therefore, in the co-branding process, the identification of the brand to which a co-
branded product belongs inherently involves the use of that brand’s trademark.

In recent years, the co-branding trend has gained significant traction in the market. For instance, the co-
branded “Moutai Latte,” a collaboration between Luckin Coffee and Moutai, sold 5.42 million cups on its launch
day, successfully capturing widespread consumer attention. As co-branding continues to gain popularity, legal
issues surrounding brand partnerships have increasingly come under public scrutiny. In September 2020, Semir’s
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“Shaolin Kungfu” clothing series faced allegations of trademark infringement after reportedly failing to obtain
proper authorization from the exclusive rights holder of the “Shaolin Kungfu” registered trademark. The ensuing
legal dispute raised questions regarding whether Semir had indeed committed trademark infringement and whether
it had obtained the necessary authorization, though no clear resolution was publicly disclosed.

This uncertainty surrounding “co-branding disputes” has resulted in mixed consumer evaluations of the
brands involved. However, it is evident that Semir, in its attempt to capitalize on the rising popularity of the “national
style” and “national trend” movements, ultimately became entangled in a trademark infringement controversy,

negatively impacting its brand reputation.

2. Trademark legal implications of co-branding

The essence of co-branding lies in the use of intellectual property licensing, which encompasses various forms
such as trademark authorization co-branding, copyright authorization co-branding, and commercialization rights
authorization co-branding (Table 1) ¥, Regardless of the specific co-branding strategy employed, trademarks
are typically utilized in product design, packaging, marketing, and promotional activities. This is because both
participating brands often opt to display their trademarks in marketing and publicity efforts to indicate the origin of
the co-branded product. The use of a brand’s trademark by another party in this process constitutes trademark use
as defined in Article 48 of the Trademark Law of the People s Republic of China.

Table 1. Co-branding models and their associated intellectual property rights

Co-branding models Joint intellectual property rights Co-branding cases
Brand & Brand Trademark right & Trademark right Luckin Coffee x Kweichow Moutai
Copyright & Trademark right Black Myth: Wukong x Daoxiangcun
IP & Brand
Commercialization right & Trademark right Harry Potter x Holiland

Given this, the legal issues arising from co-branding are closely linked to the Trademark Law of the People's
Republic of China. Notably, trademark infringement is addressed under Article 57 of the current Trademark
Law. To avoid legal disputes, as seen in the case of Samsung’s co-branding with Supreme—where the actual co-
branding partner was later found to be Supreme Italia—obtaining a valid trademark license is crucial. Moreover, it
is essential to ensure that the licensee holds the exclusive right to use the trademark for marketing purposes. This
is particularly important as co-branding primarily focuses on the marketing impact of collaborative efforts.

Accordingly, this study will analyze co-branding based on the different trademark statuses of the involved
parties. The primary focus will be to identify actions that may lead to legal risks of trademark infringement under
the trademark authorization model of joint branding and to propose corresponding preventive measures.

3. Legal risk analysis of co-branding trademark infringement

According to Articles 48 and 57 of the Trademark Law of the People's Republic of China, trademark infringement
generally requires the fulfillment of two conditions: (1) the use of the trademark constitutes trademark use, and
(2) the trademark in question is a registered trademark. In co-branding under the trademark authorization model,
the use of a co-branding partner’s trademark can be categorized into two forms: indicating the overall source of
the goods or indicating the source of specific components. The risk of infringement varies depending on how the

trademark is used in different contexts .
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3.1. Use of registered trademarks in co-branding
3.1.1. Unauthorized use of a registered trademark
If a brand intends to use a registered trademark in co-branded products, the primary risk it faces is infringement
disputes arising from failure to obtain authorization from the exclusive rights holder of the registered trademark.
In the previously mentioned infringement case involving Semir and Shaolin Temple, Songshan Shaolin Temple
held the exclusive right to use the registered trademark “Shaolin Kungfu” within Class 25 of trademarks, which
includes clothing, children’s apparel, and related products. Without obtaining a license, Semir used the “Shaolin
Kungfu” trademark in clothing and promotional activities, creating the misleading impression of a “Semir x
Shaolin Kungfu” collaboration. This unauthorized use constituted a clear violation of Article 57 of the Trademark
Law of the People’s Republic of China, and in cases where such use causes consumer confusion, the infringing
brand is liable for damages "',

Regardless of intent, the unauthorized use of a registered trademark in co-branding reflects a lack of
awareness of intellectual property risks. Such actions not only result in potential legal consequences but also
damage brand reputation, leading to losses that may be difficult for businesses to mitigate.

3.1.2. Licensed use of a registered trademark

Trademark licenses can be categorized into three types: exclusive, sole, and general. As a result, multiple parties
may hold the right to use a registered trademark. When a trademark has multiple layers of licensing, brands
must carefully examine the qualifications of the registered trademark holder and review relevant authorization
documents to verify whether the co-branding party has the legal authority to license the trademark.

When a brand obtains a legitimate license to use a trademark, the risk of infringement is generally lower.
However, co-branding differs from ordinary trademark licensing in that it relies on marketing synergy, requiring
the involvement of a legitimate and recognizable brand partner. A well-known case highlighting the consequences
of improper partner selection is Samsung’s “co-branding own goal” incident. In December 2018, Samsung
announced a collaboration with “Supreme” at a product launch event in Beijing, planning various cross-industry
marketing activities. However, media outlets quickly discovered that the “Supreme” involved in this partnership
was actually “Supreme Italia,” a legally distinct entity unaffiliated with the well-known streetwear brand “Supreme
New York.” Although Samsung’s co-branding was legally authorized, the lack of an authentic co-branding partner
significantly diminished its appeal to consumers, resulting in negative publicity and unfavorable consumer
perceptions.

3.1.3. Trademark revocation due to improper use or non-use for more than three years

As trademark squatting has become increasingly common in recent years, many brands have strengthened their
trademark protection strategies by registering trademarks across multiple categories. While defensive trademark
registration for commercial protection is legally acceptable, Article 49 of the Trademark Law of the People’s
Republic of China stipulates that any unit or individual may request the revocation of a registered trademark
if it has been improperly used or remains unused for more than three years. This provision aims to prevent the
malicious hoarding or unauthorized expansion of trademark use.

To avoid the risk of revocation, some brands may engage in co-branding activities within the scope of their
defensive trademark registrations. However, if a brand discovers during the co-branding process that its partner’s
trademark is at risk of being revoked, it must carefully plan the duration of the co-branding collaboration. Failure
to do so may result in the loss of trademark rights, potentially leading to infringement of third-party exclusive

rights.
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3.2. Use of unregistered trademarks in co-branding

In China, the acquisition of the exclusive right to use a trademark follows the principle of voluntary registration.
The use of unregistered trademarks in co-branding generally does not constitute trademark infringement. However,
if a well-known trademark is used in co-branding, Article 13(2) and Article 14(5) of the Trademark Law of the
People’s Republic of China provide that unregistered well-known trademarks are entitled to cross-class protection
for identical or similar goods.

A typical example of such infringement is the trademark dispute between LEGO JURIS A/S and a domestic
company . LEGO, a globally renowned enterprise, discovered that the defendant had used the word “LEGO” in
the sale and promotion of clothing without authorization, misleading consumers into believing that the clothing
was co-branded with LEGO and thereby profiting from the unauthorized use. The court ruled that LEGO’s
registered trademark No. 10176179 was a well-known trademark. Even though LEGO had not registered the
“LEGO” trademark under Class 25 (which covers clothing), the court held that, under the cross-class protection
principle for well-known trademarks, the defendant’s use of the “LEGO” trademark still constituted infringement.
As aresult, the defendant was ordered to pay 1.6 million Chinese yuan in damages.

This case demonstrates that using unregistered trademarks still carries a certain risk of infringement. Before
engaging in co-branding, it is essential to carefully assess whether the co-branded trademark meets the criteria
for recognition as a well-known trademark under Article 14(1) of the Trademark Law of the People'’s Republic of
China. If the co-branded trademark remains unregistered but is widely recognized, has been deemed well-known
in previous legal cases, or meets other conditions for well-known status, a thorough infringement risk assessment
must be conducted in advance. Additionally, establishing cooperative agreements with co-branding partners is
crucial to prevent conflicts with third-party trademark rights.

In summary, the risk of trademark infringement in co-branding varies depending on the trademark’s legal
status. When using registered trademarks, enterprises must ensure proper authorization and verify the actual
ownership of the co-branding partner’s trademark rights. When using unregistered trademarks, it is necessary to
determine whether the co-branding partner’s trademark could be recognized as a well-known trademark, which
may be entitled to cross-class protection. Furthermore, co-branding activities involve additional risks, such as
unauthorized use beyond the agreed scope and exceeding the authorization period, which also requires careful
attention to avoid potential legal disputes.

4. Risk prevention measures for trademark infringement in co-branded partnerships

4.1. Conduct comprehensive trademark due diligence and rights confirmation

Thorough due diligence is essential in the early stages of a co-branding partnership to prevent collaboration with
trademark owners who possess defective rights, reduce the risk of disputes with trademark squatters or infringers,
and minimize legal risks associated with potential infringement claims. The primary objective of due diligence is
to accurately determine the ownership and legal status of the trademarks involved in co-branded products, thereby
mitigating both legal and marketing risks. Ensuring that both parties possess legitimate trademark rights helps
brands secure reliable co-branding partners and avoid legal pitfalls.

Before initiating a co-branding partnership, a brand should systematically gather relevant information about
the prospective partner to verify its legitimacy and ensure alignment with the intended marketing objectives. This
step helps achieve the desired promotional effect while reducing the likelihood of brand misrepresentation.

Once a preliminary co-branding agreement has been reached, the brand should immediately verify the legal
status of the trademarks involved. Relevant departments should review trademark registration details through
official channels, assess the co-branding partner’s legal qualifications, and confirm key information, including
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trademark registration status, ownership, licensing arrangements, and whether the approved scope of use includes
the co-branded products. Additionally, if the co-branding partner is not the registered owner, the brand must obtain
valid authorization from the rightful trademark owner and meticulously review all authorization documents to
ensure clear and undisputed ownership.

In accordance with Article 49 of the Trademark Law of the People’s Republic of China, the brand should
request the co-branding partner to provide evidence of the trademark’s use over the past three years to mitigate
the risk of trademark revocation during the collaboration. Furthermore, the licensing agreement should explicitly
define liability for breach of contract in the event of trademark revocation, ensuring both parties are legally

protected throughout the partnership.

4.2. Develop a comprehensive licensing agreement

Chinese law primarily regulates the licensing of registered trademarks under Article 43 of the Trademark Law
of the People’s Republic of China, which requires licensors to file a trademark usage license with the Trademark
Office. However, the law does not mandate that the trademark usage license agreement be in written form or
specify other formal requirements. In practice, disputes often arise due to ambiguous terms in trademark usage
license agreements. For instance, in the trademark usage license dispute between Liuling Far East Co., Ltd. and
Foshan Saturday Shoes Co., Ltd., uncertainties regarding the conditions for the agreement’s validity led to legal
complications .

Furthermore, if a co-branding agreement fails to define the scope, geographical region, duration, and intended
purpose of the licensed trademark usage, the co-branding partner may engage in unauthorized use, potentially
resulting in infringement disputes ¥, Therefore, after verifying trademark ownership and determining the usage
method for co-branded products, it is essential for both parties to negotiate and draft a comprehensive licensing
agreement.

First, the agreement should explicitly define the authorization method, scope, geographical coverage, and
duration of the trademark usage for co-branded products. This ensures that unauthorized usage, which could lead
to infringement claims involving either party or third parties, is effectively prevented. Additionally, the agreement
should clearly outline the rights and obligations of both parties, as well as dispute resolution mechanisms.

Second, the agreement should anticipate and address issues such as the ownership of any new intellectual
property created during the partnership, renewal procedures for co-branded trademark licenses upon expiration,
and the management of any remaining co-branded products after the agreement’s termination.

Finally, due to evolving market conditions, corporate developments, and regulatory policies, it is impossible
to foresee all potential legal risks during the preparatory phase. To further safeguard trademark rights in co-
branding partnerships, both parties should actively monitor actual trademark usage, newly developed intellectual
property, product quality, and the reputation of the co-branding partner throughout the collaboration. This proactive

approach enables timely intervention to mitigate risks that could impact the co-branding outcome.

5. Conclusion

The unique value of co-branding lies in its ability to generate marketing effects that are difficult for a single
brand to achieve. Therefore, the legal status of the co-branded party’s trademark is particularly crucial. Branding
strategies are not limited to the two categories discussed in this article but also encompass the branding of
commercialization rights and commercial sponsorships. These variations, due to their differing legal statuses, may
infringe upon the exclusive right to use a trademark and thus warrant the attention of brand operators and their

legal teams. At present, co-branding remains in its early stages; however, its sustainable and healthy development
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cannot rely solely on the unilateral efforts of brand operators. A comprehensive and robust legal framework for
the protection and regulation of trademark rights must be established as a foundation. In the future, co-branding
is expected to thrive in a fairer and more transparent environment as laws and regulations continue to evolve and
consumer awareness of brand intellectual property rights grows. This progress will not only provide consumers
with higher-quality products and services but also drive continuous innovation and advancement across the entire
industry.
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Abstract: This paper selects the Corporate Social Responsibility (CSR) index from Hexun.com (2010-2020) and the
stock price crash index of China’s Shanghai and Shenzhen A-share listed companies from the China Stock Market &
Accounting Research Database (CSMAR) for empirical analysis. By examining the impact of CSR performance on stock
price crash risk, this study identifies key relationships and further investigates the moderating role of media promotion and
communication as an intermediary to explore the transmission mechanisms and influence between the two. The empirical
results indicate that CSR performance is significantly negatively correlated with stock price crash risk, suggesting that
strong CSR performance can effectively reduce the likelihood of a stock price crash. Furthermore, additional analysis
reveals that media plays a moderating role in the relationship between CSR performance and stock price crash risk. This
study aims to contribute to the understanding of the formation mechanisms and analytical paradigms of factors influencing

stock price crash risk while providing theoretical support and reference value for risk prevention strategies.
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1. Introduction

From the 1997 Asian financial crisis to the severe stock price crashes triggered by the COVID-19 outbreak in
early 2020, stock market collapses have had widespread economic and social consequences. These events have
led to investor wealth losses, weakened business investment and consumer confidence, financial system turmoil,
increased pressure on employment and economic growth, and heightened political and public opinion concerns.

Several studies have indicated that CSR performance is closely related to corporate stability, investor
confidence, and broader market fluctuations "', For instance, Fu categorized CSR into different components and
found that the fulfillment of environmental and stakeholder responsibilities had a significant impact on reducing
stock price crash risk, whereas charitable donations did not significantly mitigate such risks "’

In addition to CSR, shareholder behavior is considered a critical factor influencing stock price crash risk .
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For example, Jiang and Xu demonstrated that excessive corporate investment significantly increases the likelihood

of future stock price crashes, with long-term effects that firms are often unable to predict "’

2. Study hypothesis

Based on the aforementioned research, the disclosure of the CSR index may theoretically reduce stock price crash
risk by increasing transparency. However, it may also serve as a tool for corporate management to conceal negative
information, thereby exacerbating the risk of a stock price crash. Therefore, the first hypothesis to be tested in this
study is as follows:

H1A: When enterprises fulfill greater social responsibilities, the risk of a stock price crash is relatively
moderate or reduced.

H1B: When enterprises fulfill greater social responsibilities, the risk of a stock price crash in the future

increases.

3. Research and design

3.1. Sample selection and model design
3.1.1. Sample selection
In this study, Shanghai and Shenzhen A-share listed companies in China from 2010 to 2020 were selected as the

initial research samples, resulting in a total of 25,812 annual sample observations.

3.1.2. Model design
To verify hypotheses H1 A and H1B, the following model is designed:

Risk;; = ag + a;CSR; ; + Zgz a;Control Variables;; + Year + IND + ¢;; )

3.2. Variable definition

3.2.1. Explained variable: Stock price crash risk

This variable draws on the design used by Kim ™ and Ye and Wang ' in the existing literature. It is measured
using the negative return skew coefficient (NCSKEW) and the rate of up-and-down volatility (DUVOL).

3.2.2. Explanatory variable: CSR performance
CSR performance is measured using the scoring results from the professional evaluation system of social

responsibility reports of listed companies on Hexun.com.

3.2.3. Control variables
Control variables are defined and measured based on existing literature, such as Chen ez al. "” and Song """, The

specific definitions and measurements of the control variables are shown in Table 1.
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Table 1. Definition of variables

Variable type Variable name Variable symbol Variable measure
Explained . . NCSKE, The negative skew of NSK stock’s weekly return, upward volatility of
variable Stock Price Cash Risk DUVOL weekly return of DUV stocks
Explgnatory CSR Performance CSR Index CSR Index release by Hexun
variable
Med.latlng MEDIA Publicity and Promotion Log of medla Logarithm of the number of news arFlcles mentioning the company on
variable mentions the Internet and in newspapers
Company Size SIZE Company’s total assets
Corporate Financial Leverage LEV Corporate asset-liability ratio
Return on Total Assets ROA Percentage of return on total assets of the enterprise
Book-to-Market Ratio BM The book-to-market ratio of the enterprise
Growth Rate of Operating Income GROWTH The growth rate of the enterprise’s main business income
Control Equity Nature Equity Nature =~ Whether the enterprise is state-owned (1 if state-owned, 0 otherwise)
variables . . Whether the enterprise is audited by one of the Big Four accounting
Audit Quality BIG4 firms (1 if audited, 0 otherwisc)
Listing Years ListAge Number of years since the enterprise was listed
Board Size Board Number of directors in the enterprise
Dual Chairman and General Dual 1 if the chairman and general manager are the same person, 0 otherwise
Manager
Proportion of Largest Shareholder Topl Number of shares held by the largest shareholder / total number of shares

4. Empirical results

4.1. Descriptive statistics

Table 2. Descriptive statistics of key variables

Variable names N Mean SD Min Median Max
NSK 25812 -0.296 0.709 -2.413 -0.254 1.639
DUV 25812 -0.194 0.473 -1.349 -0.194 1.023
CSR 25812 20.048 15.322 -3.250 21.960 74.270
Size 25812 22.195 1.288 19.940 22.010 26.209
Lev 25812 0.424 0.206 0.053 0.417 0.892
ROA 25812 0.043 0.061 -0.218 0.040 0.216
BM 25812 1.031 1.109 0.094 0.665 6.674

SmallGrowth 25812 0.002 0.004 -0.005 0.001 0.024
SOE 25812 0.370 0.483 0.000 0.000 1.000
Big4 25812 0.060 0.237 0.000 0.000 1.000

ListAge 25812 2.109 0.838 0.000 2.303 3.296
Board 25812 2.134 0.197 1.609 2.197 2.708
Dual 25812 0.269 0.443 0.000 0.000 1.000
Topl 25812 34.784 14.909 8.803 32.770 74.824
In_Media 25812 5.692 0.963 3.497 5.656 8.460
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As shown in Table 2, the mean values for the stock price crash risk indicators NSK and DUV are -0.296
and -0.194, respectively, which are consistent with the descriptive statistical results from Shen "*. The standard
deviations are 0.709 and 0.473, respectively, aligning with the research findings of Huang et al. ", Qin ¥, and
Zhou et al. ",

The mean value for the CSR index is 20.048, with the maximum, minimum, and median values being 74.270,
-3.250, and 21.960, respectively, indicating significant variability among enterprises in terms of CSR performance.
The difference between the minimum and maximum values is 77.520, suggesting the presence of extreme values
in CSR performance across different enterprises and years. Additionally, the standard deviations of the other
variables are relatively small, indicating that the descriptive statistical results in this study are acceptable.

4.2. Main effect regression results

Table 3. Main effect regression analysis results

NSK DUV
CSR -0.002%** -0.001***
(-4.650) (-4.159)
Control Yes Yes
_cons 0.264** 0.540%**
(2.337) (7.196)
N 25812 25812
adj. R2 0.020 0.026

Note: *** ** ‘and * indicate significance at the 1%, 5%, and 10% levels, respectively.

Table 3 reveals that the CSR coefficients are -0.002 and -0.001 for NSK and DUYV, respectively, and both are
significant at the 1% level. This supports the establishment of hypothesis H1 A, which suggests that an increase in
CSR performance can effectively reduce the agency’s cost of management, improve corporate transparency, enable
investors to better understand the actual business conditions, and ultimately reduce the risk of a stock price crash.

4.3. Test of mediating effect of media reports

To examine the moderating effect of media reports on the relationship between CSR performance and stock price
crash risk, a cross-variable method is employed. The results are presented in Table 4.

Table 4. Testing the moderating effect of media reports

NSK DUV
CSR -0.010%** -0.007***
(-5.920) (-5.977)
In_Media -0.045%** -0.034%**
(-4.997) (-5.696)
Iteration 0.001*** 0.001***
(5.143) (5.433)
Control yes yes
N 25812 25812

Note: *** ** ‘and * indicate significance at the 1%, 5%, and 10% levels, respectively.

47 Volume 8; Issue 1



The iteration regression coefficients for both NSK and DUV are 0.001, and they are significantly positive
at the 1% level. This reflects that increased media coverage strengthens the positive effect of CSR performance
on reducing stock price crash risk. In other words, media coverage moderates the relationship between CSR
performance and stock price crash risk.

5. Conclusion

This paper investigates the relationship between CSR performance and stock price crash risk, considering media
coverage as a moderating variable. The empirical results reveal a significant negative correlation between stock
price crash risk and CSR performance, indicating that better CSR performance is associated with a reduced risk of

stock price crashes.
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Abstract: The Rural Revitalization Investment Fund serves as a crucial financial instrument for advancing rural
revitalization and promoting common prosperity. It aims to address financing and land-use challenges faced by rural
industries through financial support while fostering coordinated industrial development. The fund primarily operates
through equity direct investment and the “mother fund + direct investment” model, with an increasing emphasis on
combining government guidance with social capital participation. However, challenges persist, including a shortage
of professional talent, insufficient institutional innovation, and weak industrial foundations in rural areas. To enhance
the fund’s effectiveness, it is recommended to strengthen professional team management, clearly define its strategic
positioning, implement strict supervision, innovate operational mechanisms, and prioritize environmental and social
responsibility. These measures will ensure that the fund contributes to rural revitalization while promoting sustainable

development and common prosperity.
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1. Background and nature of rural revitalization funds

In his article Emphasizing the Priority of Addressing Issues Relating to Agriculture, Rural Areas, and Farmers,
and Mobilizing the Whole Party and Society to Promote Rural Revitalization, the current President of the People’s
Republic of China stated, “To develop rural industries, we must ensure that farmers have work to do and money to
earn ', We should establish a pattern of complementary advantages and cooperative division of labor within the
industrial chain between enterprises and farmers, allowing farmers to share more of the value-added benefits of
the industry.” The article also highlighted that “many policy obstacles and pain points have been widely reported
in the development of rural industries, with the most prominent being difficulties in acquiring land and obtaining
loans.”

Rural revitalization cannot be achieved without strong financial support *!. Fully promoting rural
revitalization and facilitating integrated urban-rural development is not only a key political responsibility for the
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financial industry in supporting national strategies but also a crucial opportunity for the industry to achieve high-
quality development.

As a new approach to integrating industry and finance, rural revitalization investment funds serve as
medium- and long-term equity capital that facilitates the two-way flow and equal exchange of talent, land, and
capital between urban and rural areas, thereby stimulating endogenous drivers of rural revitalization. These funds
effectively address widespread capital shortages and land acquisition difficulties encountered by governments,
market entities, and industrial capital in advancing rural industries in China "',

In implementing rural revitalization funds, government guidance plays a central role while also leveraging
market-based resource allocation. Government finance serves as an essential catalyst by offering policy
concessions and tolerating a degree of risk. Additionally, by establishing a “safety cushion” for potential risks and
optimizing fund operation platforms “!, the government can effectively encourage private capital to participate in
rural development projects.

Regarding industrial development, the investment scope of rural revitalization funds extends beyond
agriculture. From a broader perspective of promoting comprehensive rural industrial prosperity, these funds
facilitate close linkages and coordinated development among the primary, secondary, and tertiary industries in

rural areas .

2. Current development status of rural revitalization investment funds in China

In recent years, rural revitalization investment funds have demonstrated continuous growth. According to statistical
data from Agriculture Intelligence, as of the end of 2023, the total management scale of rural revitalization
funds nationwide had reached 164.239 billion Chinese yuan, reflecting a year-on-year increase of 12.80% .
Currently, 177 rural revitalization funds have been established across 25 provincial administrative regions, with
Guangdong, Jiangsu, Anhui, Shandong, and Sichuan ranking among the top five provinces in terms of the number
of funds. Among these, Guangdong, Guizhou, and Shandong have fund management scales exceeding 20 billion
Chinese yuan, with Guangdong approaching 40 billion Chinese yuan '”. These funds have played a crucial role
in alleviating financing difficulties in rural areas, promoting agricultural development, and increasing farmers’
incomes. Additionally, they provide valuable insights for other developing countries seeking to adjust their policy
frameworks.

The issuance of rural revitalization industrial funds is primarily concentrated in economically developed
regions such as Guangdong and Jiangsu '*'. The eastern coastal areas, characterized by strong government finances,
well-developed rural infrastructure, and rapid economic growth, are more conducive to the establishment of such
funds. Despite recent growth, the overall number of issuances remains relatively low, with most funds being
government-led ©. Moreover, regional enthusiasm for regulating the establishment and operation of these funds
is limited, with only a few provinces, such as Jiangsu and Zhejiang, having introduced specific management
measures.

In practice, the model of government guidance combined with social capital participation has gained
increasing attention . However, social capital faces several challenges, including fundraising difficulties, high
financing costs, and a scarcity of high-quality projects. These challenges are particularly pronounced in the
agricultural sector, where long investment cycles, slow returns, and high risks reduce its attractiveness to investors
", Amid growing economic downward pressure and the increasing flow of capital toward high-return industries,

rural revitalization funds continue to face significant obstacles.
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3. Operational mechanism of rural revitalization investment funds

The primary investment method of rural revitalization investment funds is direct equity investment, with funds
raised through the issuance of fund shares and allocated specifically for investments in agricultural enterprises or
projects. Fund managers are responsible for the operation and management of these funds "

China’s rural revitalization funds typically adopt the “mother fund + direct investment” model. Under this
structure, the mother fund collaborates with local governments, township governments, and private capital to
establish sub-funds. Direct equity investment, in contrast, involves investing in companies with the potential for
future public listing "',

On one hand, by partnering with leading domestic fund managers through the mother fund, these funds
leverage external resources and information advantages to mitigate investment risks while enhancing the stability
of returns. Furthermore, by providing comprehensive support to collaborating fund managers and fostering
mutual empowerment, the investment ecosystem can be continuously expanded to access higher-quality industrial
investment opportunities 'Y, On the other hand, by selecting high-growth and highly innovative companies
for direct investment, transaction costs can be effectively reduced, thereby improving overall fund returns.
Simultaneously, this approach facilitates the development of a fund management team characterized by strong

focus, market sensitivity, and professional expertise.

4. Issues in the development of rural revitalization funds
4.1. Lack of professional talent

Rural industrial investment requires professionals with specialized expertise in fund management. These
individuals must possess not only strong financial knowledge but also a deep understanding of agriculture and
related industries. Moreover, the fund platform must integrate various industrial, human, and marketing resources

to ensure that industry personnel can quickly adapt to the development trends of emerging sectors.

4.2. Insufficient innovation in systems and mechanisms

Rural industrial investment typically follows a limited partnership model, such as joint ventures between industrial
funds and local government investment platforms responsible for industry introduction and operation. As
companies develop, industrial funds eventually exit. Although this model provides flexibility, for enterprises with
long-term development potential, predetermined exit periods may pose higher risks, preventing investors from
benefiting from future growth '*. The limitations and potential risks of the financial system are also closely linked
to the dominant role of the government and state-owned enterprises in government-guided funds. Therefore,
fostering industrial fund development requires appropriate policy support for private capital while allowing for

controlled innovation in fund operation mechanisms.

4.3. Weak foundation for rural industrial development

Compared to urban areas, rural regions face constraints in investment and business environments. Projects
supported by industrial funds often encounter challenges such as lower educational levels among personnel and
difficulties in process implementation, increasing management complexity and affecting product quality and
output. Additionally, rural industries primarily rely on left-behind labor forces, which acquire skills at a slower
pace, further impacting industrial efficiency. The success of rural revitalization funds largely depends on their
alignment with local needs, the robustness of governance structures, and their integration with broader rural
development policies. Therefore, strengthening the rural industrial foundation remains a key priority.
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5. Suggestions for leveraging rural revitalization funds

Firstly, professional team management should foster a sense of local attachment and responsibility. The
effective management and operation of rural revitalization investment funds require localized and highly skilled
professionals with expertise in finance, agriculture, services, and various industries. These individuals should
possess a strong connection to local communities, respect for farmers’ willingness to cooperate, and the ability
to translate their commitment into practical actions. Since rural revitalization depends heavily on human capital,
enhancing financial literacy and investing in financial education in rural areas is essential.

Secondly, the strategic positioning of these funds should be clearly defined to maximize their guiding role.
The primary objective of rural revitalization investment funds is to stimulate endogenous growth and support the
high-quality development of the rural industrial system. By offering return concessions and implementing error
correction mechanisms, the government can encourage fund innovation, enabling social capital to focus on the
investment value and potential returns of projects while mitigating concerns about investment risks.

Thirdly, strict regulatory oversight is essential. The entire process of fund-raising, investment, management,
and withdrawal must adhere to relevant laws and regulations, ensuring clear ownership structures and preventing
illegal or non-compliant activities. Additionally, targeted mechanism innovations can be explored, such as profit
distribution models based on principles like “withdrawal and distribution” or “return of capital before profit
distribution,” fostering a virtuous cycle between industrial foundations and industrial development. At the same
time, excessive administrative intervention by local governments in the investment activities of rural revitalization
funds should be avoided, granting fund managers greater autonomy in decision-making.

Lastly, environmental and social responsibilities should be prioritized. During the selection of investment
projects, environmental, social, and governance (ESG) factors should serve as key evaluation criteria to ensure that
investments contribute not only to economic development but also to environmental sustainability and social well-
being, thereby promoting long-term rural development.
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Abstract: In the contemporary digital landscape, the proliferation of information has led to an increasing diversity
of channels through which consumers obtain information, resulting in a gradual transformation of shopping habits.
Consumers now frequently rely on external sources to make well-informed purchasing decisions, leading to the emergence
of live shopping as a prominent avenue for gathering product information and completing transactions. E-commerce
live streaming has experienced rapid growth, leveraging its ability to generate traffic and capture consumer attention.
The integration of content and live streaming not only meets users’ psychological needs but also facilitates seamless
communication between buyers and sellers. From the perspective of content marketing typologies, this paper examines
content marketing across three key dimensions: informational content, entertainment content, and emotional content. It
further explores the impact of content marketing on consumers’ purchase intentions within the context of e-commerce live

streaming.
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1. Introduction

E-commerce live streaming has emerged as an innovative and transformative extension of the “live +” paradigm
within the broader e-commerce landscape. It has fundamentally reshaped traditional sales models by dismantling
the long-standing unidirectional approach that previously characterized interactions between consumers and
products. In this dynamic model, the anchor assumes the role of the central marketing entity, while content
marketing serves as the essential medium driving engagement. This integrated approach seamlessly combines
consumption with service and experiential elements, creating an immersive and interactive shopping ecosystem.
The “live +” model effectively addresses several shortcomings inherent in traditional online sales. Through
key features such as real-time interaction—allowing consumers to ask questions and receive immediate responses
from anchors or fellow viewers—enhanced visualization, which presents products more vividly than static images,

and integrated purchasing functionalities, this approach caters to consumers’ demand for high-quality products
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while delivering an engaging shopping experience.

The rapid expansion of e-commerce live streaming has unlocked significant opportunities for content
marketing. Unlike the static nature of text and images, live streaming enables information to be conveyed in a
dynamic, engaging, and interactive manner, making products more tangible and appealing. E-commerce live-
streaming platforms also serve as crucial channels for directing consumer traffic toward merchants, acting as
virtual marketplaces where users engage with content and products.

However, as the e-commerce landscape evolves, several challenges have emerged. The cost of customer
acquisition has been steadily increasing, while conversion rates have declined, indicating that attracting customers
has become more difficult and less effective. Additionally, the traffic dividend, once a primary driver of growth,
has reached its peak, limiting the potential for expansion through increased traffic alone. The market has also
become saturated with homogeneous marketing content, where numerous live streams feature similar and
unoriginal presentations, further contributing to persistently low purchase conversion rates.

In this highly competitive environment, high-quality content marketing has become a crucial factor for
success. Effective content marketing enhances live streaming sessions by delivering valuable information,
entertainment, and emotional connections that sustain consumer interest and foster brand loyalty. By providing
unique, engaging, and relevant content, e-commerce enterprises can distinguish themselves in the market and
optimize marketing outcomes. As consumer expectations continue to rise, content remains an indispensable
element in attracting audiences, expanding traffic, and improving conversion rates. The mastery of content

marketing strategies will determine success in the evolving e-commerce live-streaming landscape.

2. The influence of informational content marketing on consumers’ purchase intention

Informational content serves as the foundation of content marketing, primarily providing consumers with detailed
insights into the functional attributes of products. By delivering relevant and valuable information, it enables
consumers to make informed decisions, fostering a stronger inclination to purchase. However, the effectiveness
of informational content is not determined solely by its volume but by its utility and ability to address consumers’
specific needs !". Content that aligns precisely with consumer demands enhances shopping motivation and
engagement.

Informational content is distinguished by its intuitiveness, usability, and credibility. It must present product
details in an accurate and transparent manner, facilitating a comprehensive understanding of the product and
other relevant information. Some scholars suggest that the value of communication content plays a crucial role
in determining the effectiveness of content marketing *’. Specifically, the more effective the content delivered
through marketing strategies, the greater its impact on consumers’ purchase intention. For example, in the
technology sector, when promoting a new smartphone, detailed informational content about its advanced camera
features, processing power, and battery life can significantly enhance consumers’ understanding and interest,

ultimately strengthening their purchase intention .

3. The influence of entertainment content marketing on consumers’ purchase intention

Entertainment content within the domain of content marketing is designed to capture consumers’ attention through
its engaging and captivating nature. In a market saturated with marketing stimuli, consumers often develop
indifference toward repetitive and mundane content. Therefore, incorporating intriguing and interactive elements is
essential. Such content has the potential to provide consumers with an enjoyable entertainment experience, thereby

enhancing their psychological and emotional states and ultimately influencing their purchasing decisions .
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In the field of Internet advertising research, scholars have identified that the entertainment value of content
significantly impacts consumers’ perceptions and engagement with advertisements. It not only increases their
interest but also strengthens their purchase intention. Moreover, this type of content can foster positive attitudes
and behaviors among consumers by evoking feelings of pleasure or fascination, alleviating stress, and exerting a
favorable influence on their final purchasing decisions. The effectiveness of content marketing relies on both value
and entertainment; the absence of either element can hinder the achievement of desired marketing outcomes .

Empirical research has demonstrated that engaging online content receives higher levels of recognition,
acceptance, and comprehension, as it effectively captures consumers’ attention and contributes to the development
of a positive brand and product image. This, in turn, facilitates an increase in consumers’ purchase intention. For
instance, in a popular beauty livestream, the host incorporates entertaining elements such as makeup challenges
and humorous anecdotes, which not only sustain audience engagement but also heighten interest in the promoted

products .

4. The influence of emotional content marketing on consumers’ purchase intention

In this context, emotion refers to the affective response elicited when an individual’s subjective experience aligns
with objective needs. In content marketing, the emotional resonance evoked by content serves as an indicator of
consumers’ identification with brands and products. When content marketing successfully conveys an emotional
appeal that resonates with customers, it fosters a deeper connection with the product, thereby enhancing their
intention to take action. Once consumers establish an emotional bond, it becomes easier to cultivate their trust,
ultimately leading to emotional resonance .

In product advertising and packaging, the strategic integration of emotional elements is essential in
fulfilling consumers’ psychological needs and achieving overarching marketing objectives. The emotions
elicited by content are perceived by consumers as an emotional commitment, which serves as a powerful driver
of purchase intention '*'. This emotional commitment positively influences consumer behavior, and its effects
have been validated in various contexts. Some scholars have proposed a three-dimensional structure of brand
association, emphasizing the core concept of relationships, particularly highlighting the significant role of emotion
in purchase intention .

Furthermore, research has demonstrated that the specific emotional tone of brand communication content
can lead to varying consumer behaviors. Notably, positive emotional content has been found to be more effective
in driving user engagement and purchase behavior. In e-commerce live streaming, emotional content that reflects
real-life experiences and evokes consumer empathy may include narratives about product usage that inspire

nostalgia or stories illustrating how a particular product has improved individuals’ quality of life .

5. Conclusion and suggestions
5.1. Research conclusion

This comprehensive and meticulously designed study has unequivocally established that content marketing—
encompassing the three critical dimensions of informational, entertainment, and emotional content—exerts a
significantly positive influence on consumers’ purchase intention. Through an in-depth analysis of extensive data
and a series of well-structured experiments, it has become evident that these different types of content collectively
shape consumers’ decision-making processes.

Informational content, by providing detailed insights into product features, specifications, and usage
instructions, equips consumers with the essential knowledge required to make informed purchasing decisions.
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Entertainment content, in contrast, introduces an element of enjoyment and engagement into the shopping
experience, capturing consumers’ attention and enhancing their overall interaction with the brand. Emotional
content, by appealing to consumers’ deeper feelings and aspirations, fosters a stronger connection between them
and the product or brand on a personal level.

This underscores the significance of strategically implementing content marketing strategies within the
dynamic and rapidly evolving live-streaming ecosystem to enhance consumers’ purchase propensity. By carefully
tailoring content to align with the interests and needs of the target audience, live streamers can create a more
immersive and persuasive shopping environment.

Anchors, as central figures and key facilitators in this process, play a crucial role in maximizing consumers’
perception and receptivity to these diverse content dimensions. Leveraging their communication skills,
charisma, and product knowledge, they can present content in a compelling and engaging manner. Through
vivid descriptions, live demonstrations, and interactive engagement with the audience, they can effectively bring
products to life, ensuring that the content resonates deeply with consumers.

By skillfully implementing these strategies and techniques, anchors can successfully stimulate consumers’
latent purchase desires, leading to increased sales and heightened customer satisfaction. This, in turn, drives the
overall success and growth of e-commerce live streaming. As the industry continues to expand and mature, the
importance of content marketing—and the role of anchors in leveraging its potential—will only continue to grow,

shaping the future landscape of e-commerce.

5.2. Suggestions

In the increasingly competitive business landscape of the future, while surface-level competition may appear
to revolve around traffic acquisition, the fundamental essence lies in the contest for high-quality content. The
current internet traffic is highly fragmented, with significant concentrations not only on mainstream e-commerce
live-streaming platforms but also dispersed across content-driven platforms such as Douyin, Kuaishou, and
XiaoHongshu. To succeed in this environment, enterprises should leverage e-commerce live streaming as a
strategic tool to refine their product and service offerings. They must ensure a seamless integration of live stream
content with brand and product identities while meticulously curating and disseminating a diverse range of
marketing content. This requires an in-depth and nuanced understanding of consumer needs to foster a stronger
connection with the target audience.

During the live broadcast content marketing process, enterprises should prioritize the dissemination
of comprehensive informational content, including detailed specifications regarding product functionality,
appearance, and operation methods. By providing clear and reliable information, they can effectively mitigate
consumers’ concerns regarding perceived risks and uncertainties, thereby enhancing their confidence in purchasing
decisions. Furthermore, enterprises should actively explore innovative and interactive entertainment modalities.
Through continuous advancements in live-streaming formats, they can offer novel and engaging viewing
experiences to e-commerce live-stream audiences, thereby improving content dissemination and promotional
effectiveness.

Additionally, it is essential to strategically integrate different content types. Beyond accurately conveying
informational content to elucidate product details, enterprises should also master the marketing techniques
associated with emotional and entertainment content. Special emphasis should be placed on optimizing the
presentation and delivery of these content forms to maximize their impact on consumers. By carefully balancing
these elements, enterprises can enhance audience engagement, strengthen brand affinity, and ultimately drive

higher conversion rates in e-commerce live streaming.
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Abstract: In today’s rapidly evolving business environment, enterprises face unprecedented competitive pressures and
complexities, necessitating efficient and precise strategic decision-making capabilities. Management accounting, as
the core of internal corporate management, plays a critical role in optimizing resource allocation, long-term planning,
and formulating market competition strategies. This paper explores the application of Artificial Intelligence (Al) in
management accounting, aiming to analyze the current state of Al in management accounting, examine its role in
supporting external strategic decisions, and develop an Al-driven strategic forecasting and analysis model. The findings
indicate that Al technology, through its advanced data processing and analytical capabilities, significantly enhances the
efficiency and accuracy of management accounting, optimizes internal resource allocation, and strengthens enterprises’

market competitiveness.
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1. The integration of artificial intelligence and management accounting
1.1. Core functions of management accounting

The primary functions of management accounting involve collecting, analyzing, and reporting a company’s
financial information to support managerial decision-making. It not only focuses on daily operations and cost
control but also emphasizes long-term development and market competition strategies. By conducting in-depth
financial data analysis, management accounting provides insights into a company’s profitability, cost control, and
operational efficiency, offering strategic recommendations on resource allocation, investment decisions, and risk
management. This decision-support information is crucial for enterprises to maintain competitive advantages in a

complex and dynamic market environment ",

1.2. The rise of artificial intelligence in financial management

With continuous advancements in technologies such as big data, cloud computing, and machine learning, artificial

60



intelligence (Al) applications in financial management have become increasingly widespread. Al possesses robust
capabilities in pattern recognition, predictive analysis, and real-time optimization, making it an integral component
of modern financial management. Al can process and analyze vast amounts of financial data, identify patterns and
trends, and provide management with more accurate and timely decision-making support. Additionally, Al can
automatically adjust financial strategies in response to market fluctuations and competitive dynamics, ensuring

that a company’s financial objectives remain aligned with the evolving business environment '

1.3. Research objectives and methods

This paper aims to explore the application of Al in management accounting, particularly the use of Al algorithms
to analyze corporate financial data for strategic decision support. The research objectives include assessing the
current state of Al implementation in management accounting, investigating AI’s role in facilitating external
strategic decisions, and constructing an Al-driven strategic forecasting and analysis model. To achieve these

objectives, this study employs methodologies such as literature review, case analysis, and empirical research.

2. The current application status of Al in management accounting

2.1. Al applications in global enterprises

Globally, an increasing number of enterprises are integrating Al technology into management accounting. Al
has been applied across various domains, including cost management, budget forecasting, and risk management.
However, despite the progress in Al adoption, its application in external strategic decision-making remains
limited. There is still significant potential for further expansion and advancement in the use of Al for management

accounting ™.

2.2. Advantages of Al-driven strategic management

Firstly, Al leverages big data and machine learning algorithms to predict and analyze market trends. By collecting
and processing vast amounts of market data, Al identifies patterns and trends, providing a scientific basis for
corporate strategic decisions. For instance, Amazon analyzes consumer shopping data to detect emerging market
demands, enabling swift adjustments to its supply chain and facilitating rapid business growth.

Secondly, Al enhances customer segmentation and insights. By analyzing unstructured data, such as consumer
purchase behavior and social media sentiment, Al provides a deeper understanding of customer preferences,
allowing enterprises to develop personalized marketing strategies. For example, Starbucks employs Al to improve
customer retention rates among loyalty program members by optimizing marketing activities through refined data
analysis, ultimately enhancing customer satisfaction and business growth .

2.3. Challenges and technical barriers

Despite Al’s numerous advantages in management accounting, several challenges and technical barriers hinder
its practical implementation. First, the integration of external data remains a significant challenge. Due to the
scattered and inconsistent nature of external data, enterprises often struggle to gather comprehensive and accurate
information. Second, privacy concerns pose a critical issue in Al-driven management accounting. The collection
and analysis of external data may lead to potential privacy breaches, increasing the risk of non-compliance with
regulatory requirements. Lastly, the complexity and technical expertise required for Al implementation continues

to limit its widespread adoption in management accounting .
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3. The role of Al in supporting external strategic decision-making

3.1. Market trend forecasting and industry competition analysis

Al, with its robust data processing and analytical capabilities, has become an essential tool for enterprises in
forecasting market trends and gaining insights into industry competition patterns. By integrating historical data,
real-time market intelligence, and unstructured information—such as social media—AI can construct highly
accurate predictive models, enabling enterprises to stay attuned to industry developments.

In the realm of industry competition analysis, Al examines competitors’ market performance, product
innovations, and marketing strategies, providing enterprises with comprehensive and in-depth competitive
intelligence. For instance, Tesla leverages Al technology to analyze global competitor dynamics, successfully
identifying rapid growth trends in the electric vehicle market. As a result, the company has accelerated its research

and development efforts as well as its marketing strategies accordingly.

3.2. Customer insights and precision marketing
In an era where consumer sovereignty is increasingly prominent, a deep understanding of customer needs and
the provision of personalized products and services have become critical for enterprises seeking to maintain
a competitive edge. Al technology analyzes multi-dimensional data, including customers’ purchase histories,
social media behaviors, and online reviews, to accurately construct customer profiles and uncover underlying
consumption preferences and needs. This deep level of customer insight provides enterprises with valuable support
in formulating personalized marketing strategies. For example, Disney employs Al to analyze global market
demand, enabling it to strategically launch movies and related merchandise with precision .
3.3. Dynamic risk control and resource optimization
In the increasingly globalized and digitized business environment, enterprises face complex and rapidly evolving
risks. Al technology, through real-time monitoring of macroeconomic indicators, industry trends, competitor
activities, and regulatory changes, can provide early warnings of potential market risks, offering enterprises timely
decision support. For instance, in the financial industry, Citadel utilizes Al and machine learning to continuously
assess risks associated with its investments, anticipate market fluctuations, and adjust trading strategies
accordingly, thereby safeguarding its portfolio from unforeseen downturns.

In terms of resource optimization, Al technology enables intelligent scheduling and allocation of enterprise
resources, facilitating cross-market and cross-departmental coordination for enhanced efficiency. By leveraging
Al-driven optimization models, enterprises can streamline operations and ensure the effective utilization of

resources [7].

4. Building Al-driven strategic forecasting and analysis models

4.1. External data collection and processing

The foundational step in constructing Al-driven strategic forecasting and analysis models is the collection and
processing of vast amounts of external data. This data spans multiple dimensions, including market information,
competitor dynamics, consumer behavior, and macroeconomic indicators. To ensure accuracy and completeness,
enterprises must establish a comprehensive data collection mechanism that incorporates processes such as data

scraping, data cleaning, and data integration.

4.2. Selection and optimization of Al algorithms

Selecting the appropriate Al algorithm is critical to building effective strategic forecasting and analysis models.
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Different algorithms are suited to different data characteristics and prediction objectives. For example, time
series models are ideal for predicting industry trends and consumer behavior patterns that exhibit temporal
characteristics. Clustering algorithms are effective in customer segmentation and market classification scenarios,
while deep learning algorithms excel at analyzing complex market relationships and predicting consumer

preferences.

4.3. Model function and technical architecture design
Developing Al-driven strategic forecasting and analysis models requires not only the selection of suitable
algorithms but also the design of robust functional and technical architectures. Functionally, the model must
incorporate core capabilities such as real-time market monitoring, dynamic customer analysis, and external risk
early warning. These functionalities enable enterprises to track market dynamics in real time, gain deeper insights
into customer needs, and promptly identify potential risks, thereby providing strong support for strategic decision-
making ",

From a technical perspective, enterprises should adopt advanced technologies such as distributed computing
and cloud computing to ensure that the model can efficiently process large-scale data, deliver rapid responses, and

facilitate high-performance computations.

5. Key steps for implementing Al-driven management accounting

5.1. Collaboration between technical and financial teams

The successful implementation of Al-driven management accounting depends on close collaboration between
technical and financial teams. These teams possess distinct expertise: the technical team specializes in algorithm
development, data processing, and technical architecture design, while the financial team has a deep understanding
of the enterprise’s financial status, business needs, and strategic direction. To ensure that Al development aligns
with the organization’s strategic objectives, both teams must establish regular communication mechanisms,
collaboratively formulate project plans, determine priorities, and continuously refine and optimize the

implementation process.

5.2. Data quality management and security assurance
As data forms the foundation of Al technology, ensuring high-quality data management and robust security
measures is essential for implementing Al-driven management accounting. Enterprises can adopt various strategies
to enhance data quality. For instance, they may establish a data governance committee responsible for defining
data management policies and standards, introduce advanced data cleaning tools to automate the detection and
correction of errors, duplicates, and missing values, and collaborate with third-party data providers to obtain
comprehensive and accurate market data.

In terms of security assurance, enterprises should implement encryption technologies to protect sensitive data,
establish access control mechanisms, and enforce audit protocols to ensure that only authorized personnel can

.. . . 9
access and process critical information .

5.3. Feedback mechanism and continuous optimization
Given the rapid evolution of Al technology and the constantly changing market environment, the implementation
of Al-driven management accounting must incorporate a continuous feedback and optimization process. This

involves regularly evaluating AI model performance, gathering user feedback and business requirements, and
making necessary adjustments to enhance efficiency and effectiveness.
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To establish an effective feedback mechanism, enterprises can adopt several measures. These include forming
a dedicated Al project management office responsible for monitoring model performance and collecting user
feedback, implementing cross-departmental collaboration mechanisms to ensure seamless cooperation among
technical, financial, and business teams, and utilizing agile development methodologies to accelerate model
iteration and enhance adaptability to evolving market conditions "'

By adopting these key steps, enterprises can systematically develop an Al-driven management accounting
system that enhances the scientific rigor and accuracy of strategic decision-making. However, this marks only
the beginning. As Al technology continues to advance and market dynamics evolve, enterprises must persist in

exploration and innovation to effectively navigate future challenges and seize emerging opportunities """/,

6. Future trends and development directions
6.1. More intelligent market prediction tools
Market prediction serves as a crucial foundation for enterprises in formulating strategic decisions. With the
continuous advancement of Al technology, particularly breakthroughs in Natural Language Processing (NLP),
future market prediction tools are expected to become more intelligent and automated.

NLP technology enables the processing and comprehension of unstructured data, such as news reports and
social media comments, which often contain valuable market insights and consumer sentiments. By integrating
NLP technology with Al algorithms, enterprises can develop more precise and comprehensive market prediction

models ",

6.2. Deep customization of industry applications
Different industries possess distinct business characteristics and requirements. In the future, as Al technology
continues to mature and its application scenarios expand, its role in management accounting is expected to become
more in-depth and tailored to specific industry needs.

To achieve deep customization of industry applications, enterprises must establish close collaborations
with Al technology providers to jointly explore and develop Al-driven solutions tailored to their industries.
Additionally, organizations should cultivate a multidisciplinary team with expertise in both Al technology and

industry knowledge to ensure the seamless implementation and continuous optimization of Al applications .

6.3. Integration of intelligent decision support platforms

As enterprises accelerate digital transformation, Al-driven management accounting is expected to integrate more
closely with other enterprise information systems, forming an intelligent decision-support platform that provides
end-to-end strategic planning and implementation support .

On such a platform, Al will seamlessly integrate with systems such as Enterprise Resource Planning (ERP)
and Customer Relationship Management (CRM). To facilitate this integration, enterprises must undertake
several measures. First, they should establish standardized data protocols and interface specifications to ensure
smooth data flow and interoperability between different systems. Second, the adoption of advanced integration
technologies and tools, such as API management and microservices architecture, is essential to achieving seamless
connectivity and collaborative functionality across systems. Finally, organizations should implement cross-
departmental collaboration mechanisms and processes to ensure that all departments contribute to the development

and optimization of intelligent decision-support platforms "'\
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7. Conclusion and recommendations
7.1. Summary

This study outlines the key steps for implementing Al-driven transformation by constructing a strategic prediction
analysis model. These steps include data collection and processing, algorithm selection and optimization, model
functionality, and technical architecture design. The findings provide valuable guidance for enterprises in practical

operations.

7.2. Recommendations for enterprises

When implementing Al-driven transformation in management accounting, enterprises should prioritize both
technology adoption and team development. From a technological perspective, organizations should actively
integrate advanced Al technologies and tools, such as machine learning and deep learning, to enhance data
processing and analytical capabilities. Regarding team development, enterprises should cultivate and recruit
multidisciplinary professionals with expertise in both Al technology and management accounting to facilitate the

seamless implementation of this transformation.

7.3. Prospects for subsequent research

With the continuous advancement and widespread adoption of Al technology, its application in management
accounting is expected to become increasingly extensive and sophisticated. Future research can further explore
additional application scenarios and models of Al technology in management accounting, such as intelligent
auditing and automated reporting. Additionally, subsequent studies may focus on the integration of Al with other
emerging technologies, such as blockchain and the Internet of Things, to further improve the efficiency and
accuracy of management accounting. Furthermore, interdisciplinary research collaboration should be strengthened
by integrating knowledge and methodologies from fields such as management science, computer science, and
statistics to drive the innovative application and development of Al technology in management accounting.

Disclosure statement

The author declares no conflict of interest.

References

[1T GeY, 2024, Combined Application of Management Accounting and Infrastructure Financial Management. Fortune
Today, 2024(14): 146-148.

[2] Li K, 2023, Research on the Combination of Corporate Financial Accounting and Management Accounting in the
New Situation. China Market, 2023(8): 158—160.

[3] Zhang J, 2024, Exploration of the Integration and Application Strategies of Financial Accounting and Management
Accounting in the Era of Artificial Intelligence. Market Outlook, 2024(9): 89-91.

[4] LiY, 2024, A Brief Discussion on the Transformation from Financial Accounting to Management Accounting in the
Era of Artificial Intelligence. Fortune Today, 2024(10): 110-112.

[5] ZhouY, 2023, Thoughts on the Transformation from Financial Accounting to Management Accounting in the Context
of Artificial Intelligence. China Small & Medium Enterprises, 2023(10): 159-161.

[6] Wang F, 2023, Research on the Transformation from Financial Accounting to Management Accounting in the Era of
Artificial Intelligence. Quality & Market, 2023(11): 181-183.

[71 Zhao J, 2022, Research on the Integration and Application of Financial Accounting and Management Accounting in

65 Volume 8; Issue 1



(9]

[10]

[11]

[12]

the Era of Artificial Intelligence. Accounting of Township Enterprises in China, 2022(9): 175-177.

Liu G, Gan S, 2022, Intelligent Management Accounting Reports in the Context of the New Economy — Based on
Digital Skills of “Blockchain + Artificial Intelligence”. Finance and Accounting Monthly, 2022(14): 79-85.

Ni X, 2022, A Brief Analysis of the Integration of Financial Accounting and Management Accounting in the Context
of Artificial Intelligence. China Management Informationization, 25(6): 67—69.

Jiang L, 2021, Discussion on the Issues of the Transformation from Financial Accounting to Management Accounting
in the Era of Artificial Intelligence. Tax Paying, 15(25): 60-62.

Wang L, 2021, Thoughts on the Transformation from Financial Accounting to Management Accounting in the Era of
Artificial Intelligence. Modern Business, 2021(13): 169-171.

Yang X, 2021, Discussion on the Problems and Countermeasures of the Transformation from Financial Accounting to
Management Accounting in the Era of Artificial Intelligence. Enterprise Reform and Management, 2021(3): 132—-133.
Wu S, 2020, The Transformation of Corporate Accounting to Management Accounting in the Context of Artificial
Intelligence. Foreign Investment in China, 2020(18): 41-42.

Yao X, 2020, Countermeasures for the Transformation from Financial Accounting to Management Accounting in the
Era of Artificial Intelligence. Economy and Management Digest, 2020(13): 130-131.

Yue Y, 2020, Review and Prospects of Research on the Transformation from Financial Accounting to Management
Accounting in the Era of Artificial Intelligence. Modern Salt and Chemical Industry, 47(3): 92-93 + 99.

Publisher’s note

Bio-Byword Scientific Publishing remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.

66 Volume 8; Issue 1



Proceedings of Business and Economic Studies, 2025, Volume 8, Issue 1

B I % — BYWO RD http://ojs.bbwpublisher.com/index.php/PBES

. Online ISSN: 2209-265X
SCIENTIFIC PUBLISHING PTY LTD
SRR [ Print ISSN: 2209-2641

Countermeasures for Chinese Foreign Trade
Enterprises Amid the “Full Custody Wave” in Cross-
Border E-Commerce

Yingjie Dou*

Qingdao Ilife Industries Co., Ltd., Qingdao 266071, China

*Corresponding author: Yingjie Dou, gongzuo1232024@126.com

Copyright: © 2025 Author(s). This is an open-access article distributed under the terms of the Creative Commons Attribution License
(CC BY 4.0), permitting distribution and reproduction in any medium, provided the original work is cited.

Abstract: With the acceleration of global economic integration and the rapid development of cross-border e-commerce,
an increasing number of foreign trade enterprises are encountering new market opportunities and challenges. In recent
years, the “full custody” model has gradually emerged, providing one-stop service support for cross-border e-commerce
enterprises. While this model reduces operational difficulties, it also introduces new requirements for the business models
of Chinese foreign trade enterprises. This paper examines how foreign trade enterprises can respond to the opportunities
and challenges presented by the full custody model from five key perspectives: background analysis, business layout
adjustments, marketing channel innovation, digital and intelligent empowerment, and flexible operational strategies. The
findings aim to provide insights into the sustainable development of foreign trade enterprises within the cross-border

e-commerce ecosystem.

Keywords: Cross-border e-commerce; Full custody model; Foreign trade enterprises; Digital and intelligent transformation

Online publication: February 19, 2025

1. Introduction

With the rapid expansion of the cross-border e-commerce industry in recent years, many Chinese enterprises
have shifted their focus to overseas markets in pursuit of new growth opportunities. The industry is currently
experiencing a favorable period for global expansion, presenting Chinese enterprises with unprecedented prospects
for international market exploration. According to data from Frost & Sullivan, the global cross-border e-commerce
transaction volume increased from approximately 2.3 trillion in 2018 to an estimated 7.7 trillion in 2028, with
a compound annual growth rate (CAGR) of 9.8% from 2023 to 2028. The rapid development of cross-border
e-commerce has created a vast market space for enterprises, particularly as strong consumer demand in emerging
economies has opened new growth channels for Chinese foreign trade enterprises !

Over the past two years, the full custody model in cross-border e-commerce has experienced significant
growth, quickly becoming the dominant model in China’s cross-border e-commerce export sector. This model

restructures the cross-border e-commerce value chain, exerting a profound and far-reaching influence on China’s
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foreign trade ecosystem. While it offers enterprises greater convenience in accessing overseas markets and has
fueled the rapid expansion of China’s cross-border e-commerce exports, it also presents notable challenges. The
model significantly reduces enterprises’ marketing autonomy, compresses profit margins, and intensifies price
competition, leading to mixed industry reactions. To navigate these challenges, foreign trade enterprises must
promptly adjust their business layouts and product development strategies, innovate marketing channels, leverage
digital and intelligent technologies, and accelerate digital transformation and upgrading. These measures will
enable enterprises to mitigate the negative impacts of the full custody model, turn challenges into competitive
advantages, and achieve high-quality foreign trade development .

Thus, in the context of globalization, the rapid rise of cross-border e-commerce presents Chinese foreign
trade enterprises with both opportunities for international expansion and the necessity to adapt their business
strategies to emerging challenges. This paper explores how enterprises can effectively respond to the “full custody
wave” through adjustments in business layout, marketing innovation, digital and intelligent empowerment, and
flexible operational strategies, providing valuable insights for the sustainable development of Chinese foreign
trade enterprises.

2. Adjusting business layout and product development concepts

Under the full custody model, Chinese foreign trade enterprises must flexibly adjust their business layout and
product development strategies in response to global market changes and consumer demands to enhance their

market competitiveness.

2.1. Precise target market positioning

The deepening of globalization and the widespread adoption of digital technologies have led to increasingly
refined market segmentation. Foreign trade enterprises should fully utilize big data analysis to gain a
comprehensive understanding of the consumption preferences, cultural habits, and purchasing power of target
markets . For instance, in European and North American markets, high-end consumers prioritize product quality
and brand value, prompting enterprises to focus on design innovation and sustainability. In contrast, in Southeast
Asian and African markets, where demand for cost-effective products is high, enterprises should emphasize price
advantages and practicality. Through differentiated market positioning, foreign trade enterprises can accurately

align with regional consumption demands and enhance market penetration.

2.2. Dynamic adjustment of product structure

Given the rapid evolution of consumer preferences and market trends, foreign trade enterprises must improve
product development efficiency and responsiveness. Under the full custody model, data feedback from platforms
enables enterprises to swiftly identify popular products and areas requiring improvement *. For example,
clothing manufacturers can adjust sizes and styles based on consumer reviews, while electronics companies
can refine functional designs through data monitoring, launching upgraded products that meet market demands.
Additionally, foreign trade enterprises should diversify their product lines to mitigate the risks of over-reliance on
a single category or market. For instance, some Chinese manufacturers have shifted their focus from low-value-
added products to emerging sectors such as high-value-added smart home devices and wearable technology. By
optimizing product structures, enterprises can strengthen their competitiveness in the international market.

2.3. Strengthening brand building

Under the full custody model, platform brands often become the focal point for consumers, potentially diminishing
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the visibility of independent enterprise brands. To address this challenge, Chinese foreign trade enterprises must
reinforce brand building and establish international influence through differentiated branding strategies. For
example, localized marketing approaches can help enterprises earn the trust of overseas consumers. In European
and North American markets, emphasizing product sustainability and high-end design can enhance brand appeal,
whereas in Southeast Asian markets, highlighting affordability and practicality can be more effective. Additionally,
enterprises can enhance brand image through social media engagement, content marketing, and word-of-mouth
promotion. Collaborating with influencers on platforms such as Instagram and TikTok can increase brand

exposure, while interactive activities can foster consumer loyalty.

2.4. Building a global supply chain network

To meet the demands of global cross-border e-commerce, enterprises must establish an efficient supply chain
system, encompassing overseas warehouse networks, logistics optimization, and localized after-sales services.
This approach not only shortens delivery cycles and improves customer satisfaction but also reduces operational
costs through flexible inventory management. Under the full custody model, close collaboration with platform
supply chain networks is essential to ensure the efficient delivery of products.

3. Innovating marketing channels

Under the full custody model, innovating marketing channels has become a crucial strategy for foreign trade
enterprises to overcome market limitations and expand brand influence. With the widespread application of digital
technologies, diversified marketing approaches have become key to attracting global consumers.

3.1. Deepening the use of social media marketing

Social media has become a major traffic source for cross-border e-commerce. Platforms such as Facebook,
Instagram, TikTok, and YouTube attract vast numbers of global consumers. Foreign trade enterprises can engage
target audiences by precisely placing advertisements, collaborating with influencers for product promotions,
and organizing interactive brand activities. For example, partnering with prominent TikTok influencers allows
enterprises to showcase product usage scenarios and core features through short videos, quickly capturing
consumer attention.

Social media also provides cost-effective advertising tools. Through advanced algorithm-driven targeting,
enterprises can deliver personalized advertisements to specific user groups, maximizing conversion rates. Data
indicates that by 2024, approximately 70% of cross-border e-commerce enterprises have experienced significant
growth through social media advertising, solidifying social media as a primary channel for brand promotion .

3.2. Utilizing live streaming marketing and interactive experiences
Live streaming marketing has emerged as a significant trend in cross-border e-commerce. Supported by the
full custody model, live streaming sales integrate product demonstrations, real-time consumer interaction, and
direct purchasing functions, providing enterprises with a powerful marketing tool. Foreign trade enterprises can
conduct brand promotions through live streaming tools provided by cross-border e-commerce platforms or attract
consumers via third-party platforms such as TikTok Live and YouTube Live.

Live streaming also enhances consumer trust by showcasing product features in real-life scenarios, effectively
reducing return rates. By demonstrating the functionality and quality of products in an interactive manner,

enterprises can strengthen consumer confidence and drive sales.
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3.3. Implementing localized marketing strategies

To expand into international markets, foreign trade enterprises must adopt localized marketing strategies tailored
to the needs of regional consumers. For instance, in European and North American markets, consumers place high
value on corporate social responsibility and environmental sustainability. Enterprises can enhance their reputation
by promoting eco-friendly products. Meanwhile, in Southeast Asian markets, festival promotions and group-
buying campaigns are more effective in attracting consumers.

Localization efforts should also extend to advertising design, language optimization, and payment method
adaptation to foster consumer engagement. For example, when targeting Southeast Asian markets, enterprises can
use local languages in advertisements and integrate culturally relevant visual elements, such as holiday-themed
designs. These strategies effectively enhance brand affinity and market recognition.

3.4. Building brand stories through content marketing

Content marketing is a powerful tool for strengthening brand loyalty. Through mediums such as blogs, videos,
and images, enterprises can communicate brand values and product narratives to consumers. For example, sharing
behind-the-scenes videos of the product manufacturing process or inviting customers to participate in brand
storytelling initiatives can foster emotional connections with consumers.

Under the full custody model, enterprises can leverage platform-provided data to analyze consumer
preferences and develop customized content tailored to different audience segments, increasing brand appeal.
Some Chinese enterprises on Amazon have successfully cultivated a loyal consumer base by offering detailed
product tutorial videos and interactive Q&A content.

4. Attaching importance to digital and intelligent empowerment

Amid the full custody wave in cross-border e-commerce, digital and intelligent transformation has become
essential for foreign trade enterprises to reduce costs, enhance efficiency, and strengthen competitiveness. The
widespread application of technologies such as big data, artificial intelligence (Al), and cloud computing enables
enterprises to optimize business processes, improve decision-making capabilities, and gain a competitive edge in

the market.

4.1. Promoting the development of digital infrastructure
Digital infrastructure serves as the foundation for digital and intelligent empowerment. Foreign trade enterprises
must establish efficient order management systems, warehousing management systems, and logistics tracking
platforms to meet the operational requirements of the full custody model. For instance, automated order
management systems facilitate seamless order processing from placement to delivery, while logistics tracking
systems provide real-time updates on package status, thereby enhancing customer satisfaction.

Cross-border e-commerce platforms often offer comprehensive digital tools to support business operations.
For example, Amazon’s Seller Central and Alibaba.com’s digital operation tools assist enterprises in optimizing
supply chain management and marketing strategies. Leveraging digital tools enables enterprises to improve

resource utilization efficiency, reduce labor costs, and minimize error rates.

4.2. Utilizing big data to optimize business decisions

Big data provides foreign trade enterprises with valuable market insights and a solid foundation for decision-
making. Under the full custody model, platforms generate vast amounts of data related to consumer behavior, sales
trends, and market demand. Enterprises can refine business operations by analyzing these datasets. For instance,
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tracking popular products and user reviews allows enterprises to adjust inventory levels in a timely manner,
preventing both overstocking and shortages.

Big data analytics also enhances precision marketing and product development. By examining consumer
demographics and preferences in target markets, enterprises can design marketing campaigns and develop
customized products that align with consumer needs.

4.3. Leveraging artificial intelligence to enhance operational efficiency

Al is increasingly integrated into cross-border e-commerce, offering intelligent solutions to improve operational

efficiency. For example, Al-driven customer service systems provide 24/7 automated support, handling common

inquiries and significantly reducing labor costs. Al-powered recommendation algorithms analyze consumers’

browsing and purchase histories to deliver personalized product suggestions, thereby increasing conversion rates.
In logistics, Al technology optimizes transportation routes, predicts order demand, and manages inventory.

For instance, Amazon’s intelligent warehousing system utilizes Al algorithms to streamline goods sorting and

distribution, thereby improving logistics efficiency.

5. Flexible and diverse operation strategies

The rise of the full custody model provides foreign trade enterprises with a wide range of operational tools and
resources but also intensifies market competition. In this context, enterprises must adopt flexible and diverse

operation strategies to better meet consumer needs and enhance market competitiveness.

5.1. Customized marketing plans

The full custody model equips enterprises with advanced marketing tools and extensive data resources, enabling
them to formulate highly targeted and customized marketing plans. By accurately analyzing consumers’ purchasing
preferences, browsing habits, and historical data, enterprises can design personalized promotional activities. For
instance, offering differentiated discounts, gift packages, or customized services to specific consumer groups
can enhance customer retention and increase repurchase rates. Additionally, enterprises can launch time-limited
promotional campaigns aligned with seasonal trends and major shopping festivals to create a sense of urgency and
stimulate purchases. For example, leveraging global sales events such as “Black Friday” and “Double 11" to offer
special discounts or bundled promotions can drive long-term sales growth through short-term marketing surges.

5.2. Diversified payment channels

The convenience of payment methods significantly impacts the conversion rate of cross-border e-commerce. With
the support of the full custody model, foreign trade enterprises can offer diversified payment options tailored to the
preferences of different markets. For example, in the European and American markets, credit cards and PayPal are
the primary payment methods, whereas in Southeast Asia, cash-on-delivery and e-wallets are more widely used.
With the advancement of cross-border payment technology, an increasing number of platforms now support multi-
currency transactions and real-time exchange rate conversions. By integrating these payment tools, enterprises
can provide consumers with a seamless payment experience and minimize order losses caused by inconvenient

payment processes.

5.3. Optimizing the after-sales service system
High-quality after-sales service is crucial for enhancing customer satisfaction and loyalty. Under the full custody
model, enterprises can leverage platform-provided after-sales service functions, such as streamlined return and
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exchange processes, prompt customer support, and real-time logistics tracking. Enterprises should proactively
collect customer feedback and improve their products and services accordingly. For instance, some enterprises
gather consumer opinions on product quality and service efficiency through email surveys or questionnaires
and make timely adjustments. This proactive approach to customer service can significantly enhance customer

satisfaction and strengthen brand reputation.

5.4. Dynamically adjusting inventory and logistics strategies

While the full custody model simplifies logistics and inventory management, enterprises must continuously
optimize these aspects to maintain efficiency. For instance, adjusting inventory distribution in overseas warehouses
based on market demand fluctuations ensures the timely supply of popular products while preventing stockouts
or overstocking. Additionally, enterprises can flexibly utilize platform logistics services to provide customers
with multiple delivery options. During peak shopping seasons, such as holidays, enterprises can improve delivery

efficiency and reduce operational costs by stocking up in advance and optimizing logistics routes.

5.5. Providing value-added services to enhance customer retention

Amid increasing market competition, offering value-added services has become a key strategy for attracting and
retaining customers. For example, providing extended product warranties, free trials, or complimentary gifts can
effectively boost consumers’ purchasing willingness. Moreover, enterprises can enhance the shopping experience
by offering personalized packaging or customized gift services, thereby increasing perceived value and fostering
customer loyalty.

6. Conclusion

The emergence of the full custody model has brought a significant transformation to the cross-border e-commerce
industry. By reducing operational complexity, it offers foreign trade enterprises a more accessible means of
participating in the international market. However, this model also imposes higher demands on enterprises’
core competitiveness. Only those who can adapt flexibly to market changes, continuously refine their business
strategies, and maintain a long-term development focus will gain a competitive edge in this evolving landscape.

To navigate these challenges effectively, enterprises must adopt a multi-faceted approach. This includes
optimizing business structures and product development strategies to ensure alignment with market demands,
utilizing innovative marketing channels to overcome geographical limitations and enhance global brand influence,
and leveraging digital and intelligent technologies to enable precise operations and efficient decision-making.
Additionally, flexible and diversified operational strategies are essential to meeting the evolving needs of
consumers. Such measures not only facilitate a proactive response to the full custody model but also contribute to
a comprehensive enhancement of enterprises’ overall competitiveness in the context of globalization.

Looking ahead, as cross-border e-commerce continues to evolve, foreign trade enterprises must remain
committed to exploring new technologies, business models, and market opportunities. By capitalizing on policy
incentives and strengthening internal capabilities, they can sustain long-term growth and remain competitive in the

dynamic global marketplace.
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Abstract: The jewelry industry faces intense competition, making customer loyalty essential for sustained success. This
paper examines customer loyalty through the lens of the ABC attitude model, which encompasses cognitive, affective, and
behavioral dimensions. Cognitive factors, such as perceived quality and brand reputation, establish the foundation of trust,
while affective factors, including emotional attachment and trust, strengthen customer relationships. Behavioral factors,
such as repeat purchases and advocacy, reflect observable loyalty actions. The study proposes strategies to enhance loyalty,
including delivering superior products and services, strengthening customer relationship management, and leveraging
word-of-mouth and digital marketing. These approaches provide actionable insights for building long-term customer
relationships in a competitive market. Future research could explore emerging technologies and cultural influences to
further refine loyalty strategies. This research highlights the multidimensional nature of customer loyalty and offers

practical recommendations for jewelry enterprises.

Keywords: Customer loyalty; ABC attitude model; Jewelry industry

Online publication: February 19, 2025

1. Introduction

The jewelry industry is characterized by intense competition and rapid shifts in consumer preferences, influenced
by evolving social and economic trends. In this highly competitive market, customer loyalty plays a pivotal role
in sustaining business growth and profitability. Loyal customers not only provide a stable revenue stream through
repeat purchases but also enhance a company’s brand reputation by serving as advocates and sharing positive
experiences. This underscores the importance of understanding and strengthening customer loyalty, particularly
in the jewelry industry, where emotional value and symbolic meaning often take precedence over functional
considerations "',

This study examines customer loyalty through the framework of the ABC attitude model, which provides a
comprehensive approach to analyzing customer behavior. The model encompasses three key dimensions: affective,
behavioral, and cognitive. The jewelry industry, known for its high involvement and personalized purchasing

decisions, serves as an ideal context for applying this model. Consumers assess jewelry purchases based on
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cognitive factors such as perceived quality, emotional connections to a brand, and behavioral tendencies like repeat
purchases or resistance to competitors.

By exploring these dimensions, this study aims to provide actionable insights to help jewelry enterprises
strengthen customer relationships. Addressing loyalty in this sector not only aids in customer retention but also
enhances brand competitiveness in an increasingly globalized market.

2. Theoretical foundation

The ABC attitude model provides a robust theoretical framework for examining customer loyalty, particularly in
industries such as jewelry, where purchasing decisions are influenced by complex psychological and emotional
factors. This model integrates three interconnected components—affective, behavioral, and cognitive—which
collectively shape an individual’s attitude and guide decision-making. Understanding these dimensions is essential
for jewelry enterprises seeking to foster long-term customer relationships.

The affective dimension refers to the emotional connections and feelings that customers associate with a
brand. In the jewelry industry, where purchases often hold symbolic value, emotions such as trust, admiration,
and attachment significantly influence customer loyalty. A positive emotional experience—whether through
exceptional service or meaningful interactions—can create a lasting bond with the brand.

The behavioral dimension focuses on observable actions, such as repeat purchases, word-of-mouth advocacy,
and resistance to competitor offerings. Behavioral loyalty is particularly important for jewelry businesses, as loyal
customers frequently return for future purchases, such as anniversaries, gifts, or personal milestones. These actions
not only indicate customer loyalty but also provide valuable insights for businesses to assess the effectiveness of
their strategies.

The cognitive dimension encompasses the beliefs and perceptions customers hold about a brand, including
evaluations of product quality, brand reputation, and perceived value. Given the high cost and emotional
significance of jewelry, cognitive factors play a central role in loyalty formation. Customers who perceive a brand
as reliable and offering high-quality products at a reasonable value are more likely to develop and sustain long-
term loyalty.

By applying the ABC attitude model, businesses can gain a comprehensive understanding of customer
loyalty. This model enables jewelry enterprises to identify areas of strength and address potential gaps, allowing
them to design targeted strategies that align with customers’ emotional, cognitive, and behavioral needs. The ABC
model is particularly well-suited to the jewelry sector, where brand identity, personal significance, and customer
experience play a critical role in shaping loyalty.

3. Research methodology
3.1. Research design

This study employs a mixed-methods approach to comprehensively investigate the factors influencing customer
loyalty in the jewelry industry. By integrating quantitative and qualitative methodologies, the research provides a
multidimensional understanding of customer loyalty within the framework of the ABC attitude model.

The quantitative component involves the administration of structured surveys designed to systematically
collect data on cognitive, affective, and behavioral factors. These surveys generate measurable insights into how
customers evaluate, connect with, and engage with jewelry brands.

Complementing this, the qualitative component consists of in-depth interviews with customers, exploring the
emotional and experiential dimensions of loyalty. These interviews capture subjective nuances often overlooked
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by quantitative measures *). The combined approach ensures a balanced exploration of customer loyalty,
addressing both observable patterns and underlying motivations. This design is particularly well-suited to the high-
involvement nature of jewelry purchases, where decisions often reflect both rational evaluations and emotional

connections.

3.2. Sampling framework and data collection

The target population consists of customers who have made purchases from jewelry retailers within the past
two years, ensuring the collection of recent and relevant data. Stratified random sampling is employed to ensure
diversity in demographic characteristics such as age, gender, income level, and purchase intent.

To maximize reach and representation, the survey is distributed through both online and offline channels.
Online distribution includes customer email lists and social media platforms, while offline distribution takes place
in retail stores. To enhance validity and reliability, the survey questions undergo pretesting with a small sample,
followed by necessary adjustments to improve clarity and relevance.

Additionally, in-depth interviews were conducted with 15 participants, selected based on purchasing
frequency and brand engagement. These qualitative insights further enrich the dataset, offering a deeper

understanding of customer experiences and perceptions.

3.3. Analytical techniques
A range of analytical techniques is applied to ensure comprehensive insights.

(1) Quantitative data is analyzed using robust statistical methods, including regression analysis, factor
analysis, and structural equation modeling (SEM).

(a) Regression analysis identifies the strength and direction of relationships between loyalty dimensions
and overall loyalty scores.

(b) Factor analysis uncovers latent variables within cognitive, affective, and behavioral factors.

(c) SEM provides a comprehensive framework for understanding their interplay.

(2) Qualitative data is analyzed using thematic analysis to identify recurring themes and patterns in customer
experiences. Key themes include trust in brand authenticity, the symbolic meaning of jewelry, and the
impact of personalized service, offering deeper insights into the emotional and experiential aspects of
loyalty.

By integrating quantitative and qualitative findings, this study presents a holistic view of customer loyalty

in the jewelry industry. These insights form the foundation for practical strategies aimed at enhancing customer

retention, brand advocacy, and long-term success in a competitive market.

4. Data collection and analysis

4.1. Data collection process
A structured approach was adopted to collect both quantitative and qualitative data, ensuring a comprehensive and
balanced understanding of customer loyalty in the jewelry industry. A survey questionnaire was designed based on
the ABC attitude model, addressing three key dimensions:

(1) Cognitive (e.g., perceived product quality, brand reputation)

(2) Affective (e.g., emotional attachment, trust)

(3) Behavioral (e.g., repeat purchases, brand advocacy)

The questionnaire consisted of 20 items measured on a 5-point Likert scale, ranging from “strongly disagree”

to “strongly agree.”
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The target respondents comprised customers who had purchased jewelry within the past 12 months. To ensure
diverse customer representation, 100 questionnaires were distributed through both online channels (e.g., social
media, email campaigns) and offline channels (e.g., in-store). After excluding incomplete responses, 90 valid
responses were obtained, resulting in a high response rate of 90%.

In addition to the survey, three in-depth interviews were conducted with participants representing different
purchasing behaviors, including frequent buyers, first-time buyers, and those purchasing jewelry primarily as
gifts. Each interview lasted approximately 30—40 minutes, focusing on the emotional and experiential aspects of

customer loyalty. These interviews provided rich qualitative insights, complementing the quantitative findings.

4.2. Data analysis techniques
The collected data was analyzed using both descriptive and inferential statistical methods to ensure a thorough
examination of customer loyalty factors.

(1) Descriptive statistics summarized key demographic characteristics, such as gender distribution (60%
female) and purchasing intent.

(2) Regression analysis was employed to examine the relationships between cognitive, affective, and
behavioral dimensions and overall customer loyalty. Results indicated that emotional attachment (affective)
and perceived quality (cognitive) were the most influential factors, together accounting for 58% of the
variance in loyalty scores.

The qualitative data from interviews was analyzed using thematic analysis to identify recurring patterns and

key themes. Three dominant themes emerged:

(1) The importance of personalized service

(2) Trust in brand authenticity

(3) The symbolic significance of jewelry

These findings provided deeper insights into how customers emotionally connect with jewelry brands,

enriching the statistical analysis.

By integrating quantitative and qualitative findings, this study ensures a comprehensive and actionable

understanding of customer loyalty dynamics in the jewelry industry (see Table 1 for a summary of key analysis
techniques and findings).

Table 1. Summary of data analysis techniques and key findings

Analys1s Purpose Key findings Contribution to research
technique
L. . . 60% of respondents were female; Provides an overview of the respondent profile
Descriptive - Summarize demographic the majority purchased jewelry for and highlights the general context of the jewelr
statistics data and overall trends. JOrTty p J y ghg g J Y
personal use. market.
Identify relationships

Emotional attachment (affective) and ~ Quantifies the impact of affective and cognitive
perceived quality (cognitive) accounted dimensions on loyalty, highlighting their relative
for 58% of loyalty variance. importance.

Regression between dimensions of
analysis loyalty and overall loyalty
scores.

Key themes: personalized service, trust

Thematic ~ Analyze qualitative data to in brand authenticity, and symbolic

Adds depth to the findings by revealing emotional

analysis identify recurring themes. value of jewelry. and experiential factors that influence loyalty.
Integrated  Combine quantitative and Stat{stigal findings suppo.rted by Provides a.holistic. understanding of custom'er '
. R qualitative themes, ensuring robust loyalty by integrating measurable and experiential
analysis qualitative insights. .
conclusions. aspects.
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5. Analysis of customer loyalty factors

5.1. Cognitive factors: Perceived quality and brand reputation

Cognitive factors play a crucial role in shaping customer loyalty, as they influence how customers evaluate a
brand’s offerings. In the jewelry industry, perceived quality is a primary determinant of loyalty. Customers often
associate high quality with superior craftsmanship, the use of authentic materials, and meticulous attention to
detail ', Brands that transparently communicate the sourcing of precious metals and gemstones, along with their
commitment to quality assurance, are more likely to earn customer trust and long-term loyalty.

Brand reputation is another critical cognitive factor. Customers tend to remain loyal to jewelry brands that
have established themselves as trustworthy, reliable, and socially responsible. This reputation is built through a
consistent track record of ethical practices in material sourcing and manufacturing, positive public relations, and
high levels of customer satisfaction. Additionally, clear, consistent, and transparent marketing and communication
efforts further enhance customer perceptions, reinforcing brand credibility. Together, these cognitive factors serve
as the foundation of customer loyalty, influencing both initial purchase decisions and long-term engagement with
the brand.

5.2. Affective factors: Emotional attachment and trust

Affective factors, particularly the emotional bonds between customers and brands, play a pivotal role in fostering
loyalty within the jewelry industry. Emotional attachment often arises from deeply personal experiences, such as
a memorable purchase or exceptional customer service. Jewelry, being highly symbolic and frequently associated
with significant life events—such as engagements, weddings, and anniversaries—naturally fosters strong
emotional connections. These occasions imbue purchases with profound sentimental value, reinforcing customers’
emotional ties to the brand */.

Trust is another fundamental element of emotional loyalty. Customers who perceive a brand as reliable and
ethical are more inclined to remain loyal. This trust is strengthened when brands consistently deliver on their
promises regarding product authenticity, ethical sourcing, and transparent customer service policies. For example,
offering lifetime warranties, hassle-free return policies, or detailed product certifications reassures customers
of a brand’s commitment to quality and integrity. By fostering trust, jewelry brands not only encourage repeat
purchases but also establish a deeper sense of belonging and alignment with the brand’s values. Emotional loyalty

extends beyond transactional interactions, creating lasting relationships that secure long-term customer allegiance.

5.3. Behavioral factors: Repeat purchases and advocacy

Behavioral factors represent the observable manifestations of customer loyalty, including repeat purchases and
brand advocacy. In the jewelry industry, repeat purchases are primarily driven by consistently positive experiences.
These may include satisfaction with product quality, personalized service during the buying process, and seamless
after-sales support. Customers who feel valued and well-served are more likely to return to the same brand for
future purchases, whether to commemorate milestones, replace items, or expand their jewelry collection . Loyalty
programs, exclusive discounts, and tailored recommendations further reinforce this behavior by incentivizing
continued engagement.

Advocacy is an extension of behavioral loyalty, wherein satisfied customers actively promote the brand
through word-of-mouth recommendations and online reviews. Jewelry brands that cultivate strong customer
advocacy benefit from enhanced credibility, as potential buyers tend to trust personal recommendations over
traditional advertising. Behavioral loyalty not only drives revenue through repeat business but also amplifies a

brand’s reputation and market presence.
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6. Strategies for enhancing customer loyalty

6.1. Delivering superior products and services

Customer loyalty in the jewelry industry is fundamentally built on delivering high-quality products and exceptional
service. Customers value jewelry that meets or exceeds their expectations in craftsmanship, material authenticity,
and design innovation. To achieve this, brands must implement rigorous quality control measures, including
certified sourcing of precious materials and transparent manufacturing processes. Ensuring product authenticity
and durability fosters trust and strengthens long-term customer commitment.

Beyond product quality, exceptional service is a critical component of customer loyalty. Personalized
experiences, such as tailored consultations and bespoke jewelry design options, address customers’ emotional
needs and enhance brand affinity. Additionally, offering comprehensive after-sales services—such as cleaning,
resizing, and repairs—further enriches the overall customer experience. These efforts collectively demonstrate a

brand’s dedication to customer satisfaction, reinforcing loyalty.

6.2. Strengthening customer relationship management

Effective customer relationship management (CRM) is essential for fostering deeper connections and encouraging
repeat purchases. Jewelry brands can leverage CRM tools to collect and analyze customer data, allowing them to
understand preferences, purchase histories, and behavioral patterns. This data-driven approach enables brands to
provide targeted recommendations, personalized marketing messages, and exclusive offers tailored to individual
customers.

Building strong relationships also requires consistent and meaningful communication. Regular follow-ups
through email newsletters, SMS updates, and social media engagement keep customers informed about new
collections, promotions, and events. For high-value customers, exclusive invitations to VIP events or membership
in loyalty programs can further strengthen their emotional and behavioral connection to the brand. CRM strategies
that emphasize trust, transparency, and personalization contribute to higher customer satisfaction and long-term
loyalty.

6.3. Leveraging word-of-mouth and digital marketing

Word-of-mouth marketing is a powerful tool for enhancing customer loyalty and expanding brand reach. Satisfied
customers often share positive experiences with friends and family, serving as credible endorsements that attract
new customers. To encourage this, jewelry brands can establish referral programs that reward both the referrer and
the new customer, incentivizing advocacy while reinforcing existing customer relationships.

In the digital era, online platforms play a crucial role in customer loyalty strategies. Brands can leverage
social media to showcase collections, share behind-the-scenes content, and engage directly with customers.
User-generated content, such as customer testimonials and photos of purchased jewelry, adds authenticity and
strengthens brand trust. Additionally, online reviews and ratings on platforms such as Google and Yelp influence
potential customers’ purchasing decisions, making it imperative for brands to actively manage their digital

reputation.

7. Conclusion and future outlook

Customer loyalty is a critical determinant of long-term success in the highly competitive jewelry industry. By
applying the ABC attitude model, this paper underscores the significance of cognitive, affective, and behavioral
dimensions in shaping customer loyalty. Cognitive factors, such as perceived quality and brand reputation,

establish the foundation for trust and satisfaction, while affective factors, including emotional attachment and trust,
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strengthen the bond between customers and brands. Behavioral expressions of loyalty—such as repeat purchases
and advocacy—serve as tangible indicators of a brand’s ability to retain customers.

The proposed strategies emphasize delivering high-quality products and services, enhancing customer
relationship management, and leveraging word-of-mouth and digital marketing to foster sustainable loyalty. These
approaches not only address immediate challenges but also position jewelry brands for long-term competitiveness.

Looking ahead, the evolving consumer landscape and advancements in technology present new opportunities
for further exploration. Future research could examine the impact of emerging technologies, such as Al-driven
personalization and virtual try-on experiences, on customer loyalty. Additionally, investigating cultural and
generational influences on loyalty behaviors could provide valuable insights for tailoring strategies to diverse
customer segments. By continuously adapting and innovating, jewelry enterprises can cultivate enduring customer

loyalty in an increasingly dynamic market.
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Abstract: As a vital component of the national economic system, the forestry economy plays a significant role in
promoting economic and social development. With the increasing emphasis on green and sustainable development, the
carbon sink market has gained widespread attention and experienced rapid expansion, exerting a profound impact on
the sustainable development of the forestry economy. In this new stage, deepening the relationship between the carbon
sink market and the forestry economy is of great practical significance for enhancing forest coverage, advancing forestry
economic growth, and fostering green ecological development. This paper analyzes the impact of the carbon sink market

on the sustainable development of the forestry economy and explores specific strategies for its advancement.
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1. Introduction

With the growing urgency of ecological and environmental challenges, forestry-based carbon sequestration
has garnered significant attention. Carbon sinks primarily include trees, climate, soil, and oceans, functioning
through the absorption of atmospheric carbon dioxide via photosynthesis and its fixation within the carbon
sink system, thereby reducing greenhouse gas concentrations. Carbon sinks are characterized by convenience,
sustainability, and efficiency. By selecting appropriate tree species and optimizing environmental conditions, the
carbon sequestration capacity of forests can be significantly enhanced, playing a crucial role in forestry economic
development.

Furthermore, amid increasingly severe climate and ecological crises, the implementation of green
development strategies and ecological conservation efforts not only enhances the efficiency of forestry carbon
sinks but also effectively mitigates environmental pollution. Additionally, the continuous development of forestry
carbon sinks can expand economic opportunities, strengthen the foundation for sustainable forestry development,

and maximize economic benefits.
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2. The role of the carbon sink market in the sustainable development of the forestry
economy

2.1. Contribution to increasing forest coverage

The forestry carbon sink mechanism promotes the development and implementation of vegetation protection,
forest management, and tree conservation activities, which maximize forest expansion and increase carbon
dioxide sequestration. Due to its inherent carbon sink function, forestry development aligns with the principles of
the economic cycle. The efficient growth of forestry not only enhances the ecological environment by reducing
soil erosion and maintaining biodiversity but also generates significant low-carbon benefits. In this regard,
the continuous expansion of forestry carbon sink initiatives plays a crucial role in fostering economic growth,
improving ecological conditions, and promoting environmental sustainability.

Against this backdrop, the advancement of the carbon sink market can stimulate a diverse range of carbon
sink projects while garnering extensive support and recognition from various sectors of society. This support
facilitates a systematic and comprehensive enhancement of forestry development, contributing to long-term
sustainability ", As carbon sink projects continue to develop, both forest area and forest coverage rates are
expected to increase significantly.

2.2. Enhancement of economic benefits in forestry

The establishment and expansion of the carbon sink market have had a profound impact on the forestry economy.
The continuous growth of carbon sink initiatives has significantly improved the economic benefits of the forestry
sector. From an economic perspective, large-scale afforestation projects not only stabilize the ecological balance
but also optimize resource utilization, providing a foundation for social and economic stability.

Furthermore, the development of carbon sink projects enhances plant photosynthesis, thereby reducing
the concentration of harmful gases in the atmosphere. Given the strong externalities associated with forestry
resources, the large-scale planting of trees—considering factors such as regional temperature, soil conditions, and
water quality—can provide abundant resources for the carbon sink market. This, in turn, contributes to the overall

economic benefits of the forestry sector by increasing revenue streams and ensuring long-term profitability.

2.3. Promotion of ecological conservation and sustainability

With the rapid expansion of the carbon sink market, an increasing number of enterprises are investing in carbon
sink projects and engaging in large-scale afforestation, ecological restoration of degraded land, efficient utilization
of idle land, and the conversion of farmland into forests. These initiatives have significantly increased forest
coverage and overall forest area, contributing to ecological conservation and the implementation of sustainable
development strategies.

The carbon sink market plays a vital role in optimizing the ecological environment by enhancing landscape
aesthetics, regulating climate conditions, maintaining soil and water balance, and preserving biodiversity. The
continuous expansion of carbon sink initiatives has provided new momentum for the development of the forestry
economy. On one hand, these initiatives facilitate the sustainable development of the forestry sector, and on the other,
they maximize the benefits across various industries while supporting broader ecological conservation efforts.

3. The negative impact of the carbon sink market on the forestry economy

The impact of the carbon sink market on the development of the forestry economy is twofold. On one hand, the
expansion of carbon sink projects can increase forest coverage, enhance the economic efficiency of the forestry
sector, and promote ecological conservation. On the other hand, as the carbon sink market grows, the likelihood
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of pest infestations and plant diseases also increases, placing additional strain on resource inputs . Furthermore,
inadequate awareness of forest fire prevention in certain regions and enterprises has led to a rising incidence of
forest fires, adversely affecting social harmony, the ecological environment, and economic sustainability.

In the process of forestry economic development, some individuals and enterprises fail to consider the
relationship between carbon sink market expansion and ecological balance. In pursuit of personal or corporate
interests, some entities engage in large-scale deforestation, causing severe environmental degradation and
disrupting ecological equilibrium. Consequently, while the carbon sink market contributes to forestry development,
it also presents significant challenges.

At this new stage of development, achieving efficient and sustainable growth in the forestry economy requires
relevant authorities to conduct in-depth research on the dynamics of the carbon sink market. By doing so, they can
ensure the integration of carbon sink market expansion with forestry economic development, fostering a balanced

and sustainable approach.

4. Strategies for promoting the sustainable development of the forestry economy
through the carbon sink market

4.1. Establishing a robust development mechanism to enhance the efficiency of carbon sink
initiatives

With the growing emphasis on sustainable development, higher standards have been set for the forestry
economy. Establishing a well-structured development mechanism is essential to laying a strong foundation for its
advancement. The carbon sink market is characterized by a high degree of professionalism, comprehensiveness,
and complexity . Therefore, in the process of developing the carbon sink market, relevant authorities must
provide enterprises with reliable and effective carbon credit platforms. Currently, the carbon sink market is
expanding rapidly. From a global perspective, some countries and enterprises comply with the Kyoto Protocol
and have effectively met emission reduction targets. However, on a national scale, aside from conventional
industries, certain emerging industries contribute significantly to carbon dioxide emissions, further exacerbating
environmental pollution.

First, a carbon credit platform should be established. Under the Kyoto Protocol, developed nations and
enterprises that successfully meet emission reduction requirements should be encouraged to participate in the
development of carbon credit platforms. This includes domestic high-emission industries, particularly those with
high pollution levels, which should adopt the principle of “pollution control and mitigation as a unified objective.”
Providing sufficient financial resources for forestry carbon sink projects is crucial. To address this, relevant
authorities should introduce tax incentives, capital subsidies, and other policy measures to encourage enterprises to
participate in carbon sink projects at an early stage, thereby alleviating the pressure of emission reduction.

Second, an early warning mechanism should be implemented, allowing enterprises to allocate resources to
support carbon sequestration in exchange for carbon dioxide emission allowances. This mechanism would enable
regulatory bodies to monitor corporate carbon emissions in real time, promptly identify potential risks of excessive
emissions, and take preventive measures. Additionally, enterprises should engage in carbon sink projects based
on their development needs and actual emission reduction performance, ensuring a strong foundation for future
ecological initiatives. By actively participating in these projects, enterprises can gain comprehensive knowledge of
carbon credit indicators and the operational processes of the carbon sink market.

Finally, a well-established legal framework is essential for the effective development of the forestry economy
and carbon trading market. In building the carbon sink market, the government must play an active role in

macroeconomic regulation, guiding policy implementation and overseeing market activities to ensure sustainable
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growth. Furthermore, relevant authorities should formulate and refine the legal and regulatory framework
governing forestry carbon sink trading, clearly defining trading rules, regulatory responsibilities, and legal
obligations. Strengthening these legal foundations will contribute to the efficient and transparent operation of the
carbon sink market.

4.2. Promoting the integration of carbon sink and finance to facilitate financial development
As a contemporary economic instrument with distinct economic benefits, the carbon sink market maximizes
the financial potential of the forestry sector while accelerating financial development. It not only incentivizes
enterprises to actively participate in emission reduction and carbon sink projects but also provides financial
support for the sustainable development of the forestry economy. Forestry carbon sink projects exhibit strong
sustainability, economic viability, efficiency, and growth potential. As these projects continue to expand, the
financialization of the forestry carbon sink sector serves as a crucial driver for the prosperity and advancement of
the forestry economy .

On the one hand, due to external constraints such as the relatively short establishment period and the
underdeveloped nature of forestry carbon sink initiatives, the sector faces significant cost and operational
challenges. One of the most common issues is that China’s forestry carbon sink market remains in its early
stages, with unclear development goals and themes, leading to disruptions in financial support for carbon credit
platforms. To address this, the government should enhance financial assistance for the forestry carbon sink market
by establishing dedicated funds and offering tax incentives to reduce the costs incurred by enterprises participating
in forestry carbon sink projects. Additionally, a structured subsidy system should be introduced and refined to
provide financial incentives to enterprises and individuals actively engaging in forestry carbon sink trading,
thereby stimulating market activity. Furthermore, relevant authorities should establish clear subsidy standards
and procedures to ensure the transparency and accountability of financial transactions, preventing resource
misallocation and inefficiencies.

On the other hand, in the development of the carbon sink market, regulatory authorities must strengthen
supervision and oversight to ensure safe, environmentally sustainable, and transparent market operations.
Specifically, in the context of rapid carbon sink market expansion, green initiatives not only attract widespread
corporate participation in project implementation but also facilitate the orderly execution of emission reduction
measures. To effectively manage forestry carbon sink funds, enterprises require robust financial support to
guarantee the successful execution of afforestation, forest management, and conservation projects, further
advancing the growth of forestry carbon sink initiatives. Additionally, collaboration with commercial banks,
insurance companies, and other financial institutions should be reinforced. Financial institutions can provide
funding and risk management services to mitigate the operational risks associated with forestry carbon sink
projects. This integrated approach effectively fosters synergy between forestry and finance, ensuring the successful
implementation of forestry carbon sink projects, the smooth operation of carbon sink market transactions, and

sustained financial support for the development of the forestry economy.

4.3. Strengthening internal control to foster a supportive environment for forestry
development

From a structural perspective, the carbon trading market serves as a primary channel for optimizing carbon
transactions, possessing both internal and external characteristics. A comprehensive analysis of carbon sink
mechanisms reveals that the development of the forestry economy and the carbon sink market is influenced by
various external factors, affecting the efficiency of carbon sink resource utilization and potentially hindering the
overall growth of the forestry economy. In the context of modern economic and environmental challenges, the
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externalities associated with forestry carbon sinks have become a significant concern for forestry development.
Therefore, relevant authorities must conduct an in-depth analysis of the specific factors influencing forestry carbon
sinks, leverage market structures to transform externality issues into internal control challenges and ensure the
effective development of the forestry economy while maximizing internal benefits.

First, the clear delineation of property rights is essential for ensuring the maximization of economic
benefits. In the development of forestry carbon sink projects, it is crucial to establish well-defined property rights
to guarantee that forestry-acquired carbon sink rights align with practical needs and contribute to the stable
development of the carbon sink market. As a tradable commodity, forestry carbon sink property rights are widely
circulated in the market, facilitating the implementation of forestry carbon sink projects and attracting capital
investment. It should be emphasized that property rights serve as a key mechanism for internalizing forestry’s
external resources. To ensure the legitimacy and efficiency of forestry carbon sink property rights, authorities
should reinforce internal property rights control, establish a robust property rights framework, and ensure that the
system supports the sustainable development of forestry capital and the carbon sink market. This approach will
help create a stable and conducive environment for forestry economic growth.

Second, the integration of forestry resources involves the effective consolidation of available resources,
including social, ecological, and market resources, to foster a pattern of complementary advantages and
coordinated development ', This integration not only enhances the overall utilization efficiency of forestry
resources but also strengthens the competitiveness and long-term viability of carbon sink projects. In the current
stage of forestry resource integration, efforts should be made to explore synergies between forestry and sectors
such as tourism, education, and scientific research. Additionally, diversified forestry carbon sequestration products
and services should be developed to maximize economic and environmental benefits.

Third, the implementation of carbon sequestration projects plays a crucial role in transforming external
environmental benefits into internal economic gains. Effective management of carbon sink projects requires
a comprehensive approach encompassing project decision-making, financial investment, program design,
project promotion, economic benefit realization, evaluation, and continuous improvement. Through meticulous
project execution, optimal allocation of forestry resources can be achieved, enhancing the overall efficiency and
sustainability of the forestry economy.

Finally, in managing forestry carbon sink projects, regulatory measures such as imposing carbon dioxide
emission taxes can enhance precision in environmental management. To this end, relevant authorities should
strengthen oversight of polluting enterprises, ensuring compliance with emission reduction requirements
and promoting the growth of the forestry carbon sink sector. By enforcing stricter regulations and fostering
collaboration across industries, a more supportive environment for forestry development can be established,

ultimately contributing to sustainable economic and ecological progress.

4.4. Enhancing system management to promote the comprehensive development of the
carbon sink market

From an international perspective, the advancement of the forestry economy is closely linked to the current status
and challenges of forestry carbon sink development. In this context, establishing a robust regulatory and security
system is of great practical significance for the sustainable growth of the carbon sink market.

On one hand, international regulations serve as the foundation and guiding framework for advancing low-
carbon initiatives across countries. To foster the development of the forestry economy, China should conduct
a thorough analysis of the rules and emerging trends in the global forestry carbon sink market. Based on this
analysis, China should establish specific implementation systems and procedures that align with international

standards. This approach would help safeguard the rights and interests of China’s forestry carbon sink sector
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in international cooperation and negotiations, effectively address complex challenges, and prevent potential
disadvantages in global partnerships.

On the other hand, under the guidance of green, low-carbon principles and the theory of sustainable
development, China should formulate a comprehensive regulatory framework that adheres to international
standards while addressing the country’s specific carbon emission conditions. Additionally, in the process of
project development, ensuring the authenticity and effectiveness of initiatives is paramount. External advantages
should be strategically transformed into internal strengths, and various measures should be implemented in a
systematic and orderly manner.

Moreover, in constructing a comprehensive management system, innovation in project management models
plays a crucial role. The interrelationship between economic development and innovative projects should be
holistically considered to achieve optimal resource allocation and coordinated development across multiple
industries. Establishing a sound regulatory framework would provide a solid foundation for the carbon sink
market, fostering the growth and prosperity of the forestry carbon sink sector while simultaneously driving

economic advancement and social progress.

5. Conclusion

In conclusion, the carbon sink market has a dual impact on the sustainable development of the forestry economy.
A comprehensive understanding of the various factors influencing the development of the carbon sink market is
essential for innovating implementation strategies in practical projects and enhancing overall economic benefits.
In the process of carbon sink market development, establishing a robust regulatory framework, promoting the
integration of carbon sink initiatives with financial mechanisms, strengthening internal control, and enhancing
institutional management can facilitate the optimal allocation and coordinated development of forestry resources.

These measures collectively contribute to the long-term sustainability of the forestry economy.
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Abstract: This study examines the current state of merchants’ participation in e-commerce marketing within the context
of the digital economy, focusing on merchants in Lagos, Nigeria. It explores the impact of behavioral attitudes, subjective
norms, perceived behavioral control, and traditional transaction costs on their willingness to engage in e-commerce
marketing. Grounded in the Theory of Planned Behavior (TPB) and employing a questionnaire survey, the study utilizes
SPSS 23.0 and AMOS 22.0 for data analysis. The findings confirm the significant positive effects of behavioral attitudes,
subjective norms, and perceived behavioral control on merchants’ willingness, as well as the significant negative effect
of traditional transaction costs. The results indicate that the advancement of digital economy policies has lowered
participation barriers for merchants, with factors such as behavioral attitudes, social support, and digital skills playing
crucial roles in decision-making. This paper recommends enhancing the usability of e-commerce platforms, improving
infrastructure, and optimizing policy support. These suggestions provide theoretical insights and practical guidance for

promoting Nigeria’s digital economy and advancing research on merchants’ e-commerce behavior.
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1. Introduction

This study examines the current state of merchants’ participation in e-commerce marketing within the digital
economy, analyzing its development background and influencing factors. The objective is to provide a reference
for advancing research and practice in this field.

In recent years, Nigeria has implemented a series of policy measures to promote digital economic
development. In August 2019, the country launched the National e-Government Master Plan and, in October
of the same year, renamed the Ministry of Communications to the Ministry of Communications and Digital
Economy, underscoring its commitment to digital transformation. In March 2020, Nigeria initiated the ‘“National

Broadband Plan” ', recognizing telecommunications infrastructure as critical national infrastructure. In June
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2022, President Muhammadu Buhari announced the establishment of the “Presidential Council on Digital
Economy and e-Government” to enhance the adoption of digital technologies, improve governmental efficiency
and transparency, and foster a more business-friendly environment.

The Nigerian government considers big data a key driver of the digital economy, advocating the idea that “data
is the new oil.” This vision aims to facilitate economic transformation and reduce the country’s over-reliance on oil.
At the macro level, the digital economy has become a new engine for high-quality development and a crucial strategy
for Nigeria’s economic diversification. Its rapid growth not only enhances service efficiency and drives technological
innovation but also generates employment and business opportunities, thereby significantly improving living
standards. These developments have encouraged merchants to actively engage in e-commerce marketing.

In 2023, Nigeria’s e-commerce sector continued to expand, with both traditional and emerging forms of
e-commerce contributing significantly to economic development. During the COVID-19 pandemic in 2020,
e-commerce marketing played a vital role, gradually becoming an integral part of daily life for both merchants and
consumers. As online services have advanced, entry barriers to e-commerce marketing have steadily decreased,
alleviating merchants’ concerns about adopting new technologies. Merchants now benefit from the efficiency and
convenience of e-commerce, fostering trust and recognition of this business model. It is estimated that by 2025,
Nigeria’s e-commerce penetration rate will reach 52.5%, with the number of e-commerce users surpassing 122.5
million, the highest in Africa. This robust growth underscores the critical role of e-commerce marketing in driving
merchant participation.

The Nigerian government continues to accelerate the development of the digital economy. For instance, in
March 2023, the implementation of a cashless policy in Lagos significantly increased the adoption of electronic
payment systems, further integrating merchants into the digital economy. By participating in e-commerce marketing,
merchants not only improve their economic standing and quality of life but also contribute to the expansion of digital
commerce, attracting more talent to the sector and fostering high-quality industrial development.

Despite these advancements, academic research on the factors influencing merchants’ participation in
e-commerce marketing within the context of “Digital Africa” remains limited. In particular, there is a lack of
systematic analyses of merchants’ e-commerce behavior and the mechanisms underlying their decision-making
processes. This study focuses on merchants in Lagos, Nigeria, using a questionnaire survey to examine the
effects of behavioral attitudes, subjective norms, perceived behavioral control, and traditional transaction costs on
their willingness to engage in e-commerce marketing. Additionally, it explores secondary and tertiary variables

influencing merchant behavior, offering theoretical insights and practical guidance for future research in this field.

2. Literature review

2.1. Studies on the African e-commerce market

Recent research on the African e-commerce market has primarily focused on its development potential and associated
challenges. Peprah et al. analyzed how Jumia, one of Africa’s leading e-commerce companies, has employed non-
market strategies to navigate institutional voids, thereby enhancing its legitimacy and operations "*'. Similarly, Chun
and Ogwal examined the localization strategies of Canadian multinational enterprises entering African markets,
underscoring the importance of adapting to local cultural and market dynamics "',

The proliferation of mobile payments and the rise of a young, tech-savvy population in Africa have been
identified as critical drivers of e-commerce growth. However, weak infrastructure and underdeveloped legal
systems remain significant barriers. Additionally, DHL’s expansion of its e-commerce platform into African
markets highlights both the region’s untapped potential and the logistical challenges it faces .

Studies on African e-commerce startups have frequently focused on Nigeria, which serves as a prime example
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due to its diverse and thriving e-commerce ecosystem. De Goeij ef al. observed that inefficiencies in logistics and

[5]

limited payment options continue to impede e-commerce growth in the country ~". Nevertheless, the innovative

strategies of startups have positioned Nigeria as a model for e-commerce development across Africa.

2.2. Studies on the “Digital Africa” strategy

In the context of the “Digital Africa” strategy, scholars widely acknowledge digital transformation as a key driver
of economic and social development. Zhang emphasized the importance of bridging the digital divide through
digital literacy education, arguing that enhancing digital skills is essential for equitable access to digital resources .
Similarly, Miao and Liu highlighted strategies for fostering high-quality digital economy development, stressing
the role of policy frameworks and cross-sectoral cooperation in achieving sustainable growth "

The African Union’s “African Digital Transformation Strategy (2020-2030)” envisions the establishment of
a unified digital market. Noh and Wang examined strategies for overcoming barriers to digital resource utilization,
emphasizing the need to address access and usability challenges *'. These insights are particularly relevant for
tackling the digital divide, which remains a major obstacle to “Digital Africa” initiatives.

Additionally, studies have explored digital transformation across various industries, yielding broader
implications for Africa’s strategy. For instance, Kim and Ma analyzed the digital transformation of a fashion brand,
demonstrating how businesses can leverage digital technologies to enhance operational efficiency and consumer
engagement . Their findings provide valuable insights for African enterprises seeking to integrate digital
solutions into their operations.

To bridge the digital divide and foster inclusive growth, scholars have proposed measures such as optimizing
digital literacy education, enhancing technological capabilities, and improving access to digital resources !'”. These

strategies collectively aim to establish a solid foundation for Africa’s digital transformation goals.

2.3. Studies on factors influencing e-commerce marketing willingness

Existing research on factors influencing e-commerce marketing willingness has yielded diverse findings regarding
the impact of merchants’ personal characteristics—such as educational background, age, gender, and household
income—as well as external environmental factors. Wang and Zhang found that rural e-commerce merchants’
willingness to adopt digital upgrades is significantly influenced by their perceptions of digital transformation
benefits and the availability of supportive infrastructure """, Similarly, Li ef al. found that consumers’ adoption of
vegetable e-commerce in Beijing was primarily determined by factors such as trust in the platform, perceived ease
of use, and logistics efficiency '*. These findings highlight the interdependence between consumer behavior and
merchant willingness in the development of e-commerce ecosystems.

Guo et al. conducted an empirical study on consumers’ willingness to purchase agricultural products online,
emphasizing that platform reliability, payment system convenience, and product quality assurance directly
influence participation !"*!. Their research underscores the importance of trust and reliability in motivating both
merchants and consumers. Additionally, Do ef al. highlighted external challenges affecting merchants’ willingness,
such as inadequate logistics services, which increase operating costs and reduce enthusiasm for participation .
Cybersecurity concerns and the absence of robust regulatory frameworks also pose significant barriers, as noted
by Udo "*'. Addressing these issues through targeted policy support, platform training programs, and technological
enhancements could help mitigate these barriers and boost merchant participation.

In conclusion, merchants’ willingness to engage in e-commerce marketing is shaped by a combination
of individual characteristics, platform reliability, and external factors such as policy support and infrastructure

availability. These insights provide valuable theoretical and practical references for enhancing participation in

89 Volume 8; Issue 1



e-commerce activities.

3. Theoretical foundation

This study is based on the Theory of Planned Behavior (TPB), a widely recognized theoretical model in behavioral
sciences proposed by Ajzen . TPB posits that an individual’s behavioral intention is determined by three key
factors (Figure 1):

(1) Behavioral attitude: An individual’s positive or negative evaluation of a specific behavior.

(2) Subjective norms: The expectations of society and significant others regarding the behavior, as well as

their influence on the individual’s decision-making.

(3) Perceived behavioral control: An individual’s self-perception of their ability to perform the behavior,

including access to resources and opportunities.

In this study, the TPB framework is applied to analyze the willingness of merchants in Lagos, Nigeria, to
participate in e-commerce marketing. Specifically, it examines how behavioral attitudes (e.g., acceptance and
interest in e-commerce marketing), subjective norms (e.g., social support and peer influence), and perceived
behavioral control (e.g., mastery of digital skills and the usability of e-commerce platforms) collectively influence
merchants’ decision-making processes.

By integrating TPB into this context, the study aims to validate and extend its applicability within the digital
economy, providing theoretical support and practical insights for enhancing merchants’ participation in e-commerce

marketing.

Subjective

Norm Behavior

Perceived
Behavioral
Control

Figure 1. The Theory of Planned Behavior (TPB)

Merchants’ willingness to engage in e-commerce is shaped by multiple factors. When this willingness
is present, merchants are more likely to adopt e-commerce marketing practices. Therefore, TPB serves as an

appropriate framework for analyzing merchants’ willingness to participate in e-commerce marketing.

4. Hypothesis development and model construction
4.1. Hypothesis development

Based on the preceding analysis, the factors influencing merchants’ willingness to participate in e-commerce
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marketing are summarized, and the research hypotheses are formulated as follows:

4.1.1. The impact of behavioral attitude factors on merchants’ willingness to participate in e-commerce
marketing

Wang and Zhang identified behavioral attitudes as a key determinant of merchants’ willingness to adopt digital
upgrades in rural e-commerce "'"’. Specifically, when merchants perceive that e-commerce marketing can increase
sales, enhance revenue, or optimize operational costs, they develop more positive behavioral attitudes, thereby
strengthening their willingness to participate.

Sambamoorthi further demonstrated that consumers’ positive attitudes toward e-commerce significantly
enhance their willingness to adopt such practices. While their study primarily focuses on consumer behavior, its
findings offer valuable insights into merchants’ willingness to engage in e-commerce marketing "'

Behavioral attitudes are typically measured through four indicators:

(1) Increased product sales

(2) Higher product pricing

(3) Enhanced industry revenue

(3) Reduced sales costs

These attitudes are jointly influenced by belief strength and outcome evaluation. Merchants with a strong
interest in e-commerce marketing and a positive perception of its benefits are more likely to demonstrate a higher
willingness to participate. Conversely, those who do not recognize the advantages of the e-commerce model tend
to be less inclined to engage, based on subjective judgment. Thus, the following hypothesis is proposed:

H1: Behavioral attitude factors positively influence merchants’ willingness to participate in e-commerce

marketing.

4.1.2. The impact of subjective norm factors on merchants’ willingness to participate in e-commerce
marketing
Merchants’ willingness to engage in e-commerce marketing is significantly influenced by subjective norm factors,
which reflect the role of social environments in shaping behavioral intentions. Kosasih and Sulaiman emphasized
that social support, including encouragement from family, friends, and local organizations, plays a crucial role in
motivating rural merchants to adopt digital transformation in e-commerce "', Similarly, Yaseen et al. highlighted
that support from close associates and government initiatives enhances merchants’ trust and confidence in adopting
e-commerce practices .

Subjective norm factors can be categorized into four key indicators:

(1) Support from family and friends for e-commerce participation

(2) Encouragement from close associates to engage in e-commerce marketing

(3) Training provided by local alliance organizations in relevant digital technologies

(4) Strong promotion and policy support from government and society

Subjective norms are shaped by normative beliefs and individuals’ motivation to align with expectations from
significant social groups. Merchants who receive positive reinforcement from trusted individuals and institutions
experience reduced psychological barriers and an increased willingness to participate in e-commerce marketing.
These findings align with Dai et al., who suggested that social influence and community well-being contribute to
individuals’ adoption of innovative practices . Thus, the following hypothesis is proposed:

H2: Subjective norm factors positively influence merchants’ willingness to participate in e-commerce

marketing.
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4.1.3. The impact of perceived behavioral control factors on merchants’ willingness to participate in
e-commerce marketing
Pavlou and Fygenson expanded TPB to e-commerce contexts, demonstrating that perceived behavioral control
significantly influences intentions and behaviors in digital environments *'. Similarly, Nur DP and Gusrafani
emphasized that perceived ease of use, operational capabilities, and access to resources are critical determinants
of e-commerce adoption **. Based on these studies, perceived behavioral control factors encompass a merchant’s
assessment of their capacity to engage in e-commerce marketing, shaped by their skills, confidence, and access to
supporting resources.

Key indicators affecting merchants’ willingness to participate in e-commerce marketing include:

(1) Perceived difficulty of entering e-commerce marketing

(2) Availability of personnel and time for managing digital transactions

(3) Competency in operational e-commerce skills

(4) Understanding of transaction and logistics procedures

(5) Access to supportive policies and infrastructure

Perceived behavioral control reflects a merchant’s self-efficacy and resource availability. Higher perceived
control reduces barriers, fosters confidence, and increases the likelihood of e-commerce participation.
According to Widiar et al., when individuals perceive e-commerce systems as manageable, their behavioral
intentions strengthen **. Similarly, Adams argued that targeted training programs and resource accessibility
significantly enhance perceived control, facilitating participation **. By equipping merchants with essential
skills and resources, barriers to entry can be mitigated, thereby increasing their willingness to adopt e-commerce
marketing practices. Thus, the following hypothesis is proposed:

H3: Perceived behavioral control factors positively influence merchants’ willingness to participate in

e-commerce marketing.

4.1.4. The impact of traditional transaction costs on merchants’ willingness to participate in
e-commerce marketing
Hennart highlighted the transaction cost theory as a foundational framework for understanding how businesses
minimize exchange costs, particularly in international markets **\. Cuypers et al. further demonstrated that
reducing transaction costs enhances operational efficiency and decision-making, particularly when adapting to
novel business environments **'

In the context of e-commerce marketing, traditional transaction costs remain a significant barrier for
merchants, compelling them to seek alternative solutions. These costs include:

(1) Transportation expenses

(2) Fees for maintaining product quality

(3) Intermediary charges

(4) Information-gathering costs

Merchants operating in traditional markets often encounter challenges such as:

(1) Limited access to timely and accurate market prices and consumer demand information

(2) Unstable and unreliable sales channels

(3) Inconsistent quality standards from intermediaries or vendors

(4) Weak bargaining power due to market asymmetries

E-commerce marketing mitigates these challenges by streamlining market access, improving transparency,
and reducing intermediary reliance, thereby lowering transaction costs. Through digital platforms, merchants can

bypass inefficiencies associated with traditional markets, enhancing their willingness to participate. Drawing on
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transaction cost theory, this study posits that traditional transaction costs serve as a significant factor in merchants’
decision-making. Thus, the hypothesis is formulated as follows:
H4: Traditional transaction costs negatively influence merchants’ willingness to participate in e-commerce

marketing.

4.2. Model construction

This research model examines merchants’ willingness to participate in e-commerce marketing, incorporating four
core factors: behavioral attitude, subjective norms, perceived behavioral control, and traditional transaction costs
(Figure 2).

(1) Behavioral attitude: Represents merchants’ interest, perceived convenience, and expected benefits from
e-commerce marketing. The hypothesis posits that a more positive attitude increases willingness to
participate.

(2) Subjective norms: Captures the influence of social groups and peers on merchants’ decision-making. The
hypothesis suggests that stronger social or peer influence enhances willingness to participate.

(3) Perceived behavioral control: Encompasses technical capabilities, financial resources, and internet access.
The hypothesis asserts that greater perceived control strengthens willingness to participate.

(4) Traditional transaction costs: Includes logistics expenses, payment efficiency, and information asymmetry.
The hypothesis proposes that lower transaction costs facilitate greater willingness to engage in e-commerce
marketing.

These variables collectively shape merchants’ decision-making processes, interacting to determine their

willingness to participate in e-commerce marketing.

Perceived Behavioral
Control

H3

l

Merchants’ Willingness to Participate in E-commerce i Traditional Transaction
Marketing Costs

Subjective Norms

H2———»

A
%

A

Behavioral Attitude

Figure 2. Research model path coefficients

5. Research design

5.1. Sample and data collection

This study targets merchants in Lagos, Nigeria, specifically those operating on Lagos Island. A total of 1,707
questionnaires were distributed for data collection. After excluding invalid responses, 1,583 valid questionnaires
were obtained, yielding an effective response rate of 92%. The characteristics of the survey sample are presented
in Table 1.
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Table 1. Descriptive statistics of merchant characteristics

Sample characteristics Category Frequency Percentage (%)
Female 705 44.5
Gender
Male 876 55.5
Under 20 143 9.0
20-30 years 483 30.5
Age 31-40 years 617 39.0
41-50 years 245 15.5
Over 51 95 6.0
Junior high school 87 5.5
Education level High School/College 1,354 85.5
University or above 142 9.0
Transportation/Logistics 222 14.0
atin el
Industry distribution Culture/Entertainment/Sports 71 4.5
Public Administration/Defense 71 4.5
Other industries 1,006 63.5
Under 1 million RMB 641 40.5
Annual household income 1-5 million RMB 515 325
5-10 million RMB 427 27.0

Regarding gender distribution, male respondents account for 55.5%, while female respondents constitute
44.5%, aligning closely with the actual gender ratio of merchants in the region. This consistency enhances the
analytical reliability of the study.

In terms of educational background, 85.5% of respondents hold a high school or college diploma, 9.0% have
a university degree or higher, and 5.5% have completed junior high school, indicating that the majority of surveyed
merchants possess a relatively high level of education.

The age distribution is concentrated within the 2040 age group (69.5%), suggesting a younger demographic
predominance in the sample.

With respect to annual household income, the largest proportion falls within the 1-5 million RMB range
(32.5%), followed by the 510 million RMB category (27.0%).

Overall, the sample characteristics are consistent with the current demographic distribution of merchants
engaged in e-commerce marketing, ensuring representativeness and providing a strong data foundation for the

subsequent empirical analysis.

5.2. Variable measurement

To ensure reliability and validity, this study adopts well-established measurement scales from domestic and
international literature, making necessary adjustments to fit the specific research context. Survey responses are
measured using a five-point Likert scale, where: 1 = Strongly disagree; 2 = Somewhat disagree; 3 = Neutral;

4 = Somewhat agree; and 5 = Strongly agree. Higher scores indicate a stronger level of agreement with the
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corresponding statement. The questionnaire collects basic merchant information, evaluates their current
e-commerce engagement, assesses their operational capabilities and satisfaction levels, and explores potential

solutions to existing challenges. All latent variables are measured using a five-point Likert scale, as shown in
Table 2.

5.2.1. Independent variable measurement dimensions scale
The independent variables include four key dimensions:

(1) Merchants’ behavioral attitudes

(2) Subjective norms

(3) Perceived behavioral control

(4) Traditional transaction costs

These dimensions comprise 17 measurement items, presented in Table 2.

Table 2. Independent variable measurement dimensions scale

Variable Code Measurement Item Reference
BA1l Promote product sales
Merchants’ BA2 Increase product sales price Wu J-H, Wang S-C
behavioral 2605 27] ’
attitudes BA3 Increase industry income
BA4 Reduce sales costs
SN1 Family and friends’ support and encouragement
Merchants’ SN2 Influence from friends and the surrounding crowd Venkatesh V, Davis
.o 28]
subjective norms  gN3 Village committee organizing training on relevant technology FD, 2000
SN4 Strong government and social support and promotion
PBC1 Low entry threshold for participating in e-commerce
PBC2 Familiarity with online transaction procedures and finds them simple
Merchants’
perceived PBC3 Sufficient personnel or time to handle online transactions Ajzen I, 2002
behavioral control . . _
PBC4 Possesses certain e-commerce operation abilities
PBCS Believes relevant policies facilitate participation in e-commerce

TCl1 Difficulty in obtaining market prices and consumer demand information promptly

Merchants’ TC2 Unstable channels for selling products in traditional markets
traditional Wang N, 2007 B
transaction costs TC3 Inconsistent product quality assessment by vendors or intermediaries
TC4 Weak bargaining power in the product market

5.2.2. Dependent variable measurement dimensions scale

The dependent variable is merchants’ willingness to participate in e-commerce marketing, measured using two
items, as detailed in Table 3.

Table 3. Dependent variable measurement dimensions scale

Variable Code Measurement Item Reference

Merchant’s willingness to participate Cl Strong willingness to participate in e-commerce marketing

Parent M, Plangger
in e-commerce marketing 2

B1]
Desire to learn about and participate in e-commerce training K, Bal A, 2011
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6. Empirical analysis
6.1. Reliability analysis

To assess the reliability and validity of the scale, Cronbach’s alpha coefficient is employed to evaluate data
reliability. In general, a Cronbach’s alpha value exceeding 0.7 indicates a high level of reliability, suggesting that
the questionnaire is suitable for further correlation analysis.

As shown in Table 4, Cronbach’s alpha coefficients for all dimensions in this study exceed 0.7, confirming
that the questionnaire demonstrates satisfactory reliability.

Table 4. Reliability test results

Variable name Number of items Cronbach’s a
Merchant’s behavioral attitude 4 0.807
Merchant’s subjective norms 4 0.707
Merchant’s perceived behavioral control 5 0.835
Merchant’s traditional transaction costs 4 0.788
Merchant’s willingness to participate in e-commerce marketing 2 0.814

6.2. Validity test

Validity refers to the accuracy and appropriateness of a measurement instrument in assessing the intended
constructs. While reliability serves as the foundation of validity, validity represents the ultimate goal of
measurement accuracy.

Before conducting factor analysis, it is necessary to assess sampling adequacy using the Kaiser-Meyer-Olkin
(KMO) test and Bartlett’s Sphericity Test.

In general, a KMO value greater than 0.7 suggests that the dataset is suitable for factor analysis. As presented
in Table 5, the KMO test result is 0.894, exceeding the 0.7 threshold, while the significance level of Bartlett’s
Sphericity Test is 0.000 (< 0.001). These findings indicate that factor analysis is appropriate, confirming the sound
structural design of the questionnaire.

Table 5. Validity test results

KMO value Approximate 3> Degrees of freedom Significance

0.894 792.758 171 0.000

6.3. Correlation analysis

SPSS 22.0 software was used to conduct correlation analysis to examine the hypothesized relationships within
the model. Factor analysis was first applied to classify the variables into four distinct factors, followed by an
examination of their correlations using SPSS 22.0.

As shown in Table 6, the “**” symbol in the upper right corner signifies that the correlation is significant
at the 0.01 level. This result confirms that each independent variable is significantly correlated with merchants’
willingness to participate in e-commerce marketing.

Specifically, the correlation coefficients between merchants’ attitudes, subjective norms, perceived behavioral
control, and their willingness to participate in e-commerce marketing are 0.823, 0.729, and 0.751, respectively. All
P-values are 0.000 (< 0.01), indicating a statistically significant positive correlation with merchants’ willingness to
engage in e-commerce marketing.

Conversely, the correlation coefficient between traditional transaction costs and merchants’ willingness
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to participate in e-commerce marketing is -0.767, with a P-value of 0.000 (< 0.01). This suggests a significant
negative correlation, indicating that higher traditional transaction costs reduce merchants’ likelihood of engaging

in e-commerce marketing,.

Table 6. Correlation test results

9 9
Merchant’s Merchant’s Merch'a ne's Merc'h.ant s
. s perceived traditional
attitude subjective norm . .
behavioral control transaction costs
Pearson correlation 0.823%%* 0.729%* 0.751%* -0.767%*
Merchant’s willingness to Significance (two-
participate in e-commerce & tailed) 0.000 0.000 0.000 0.000
marketing
Case count 504 504 504 504

Note: “0.000” indicates statistical significance at the 0.01 level (two-tailed); “0.823, 0.729, 0.751, and -0.767” represent
the strength and direction of the correlations between the variables.

6.4. Path analysis of the structural model

This study examines merchants’ intention to participate in e-commerce marketing by assessing the direct impact
of merchants’ attitudes, subjective norms, perceived behavioral control, and traditional transaction costs on their
participation decisions. The objective is to evaluate whether hypotheses H1, H2, H3, and H4 are supported based
on the proposed conceptual model and research assumptions.

Following the correlation and validity tests, AMOS 23.0 statistical analysis software was used to construct the
initial model path diagram, which integrates both the measurement model and the structural model. The four key
factors in this study were treated as latent variables, while data from 17 observed variables were incorporated into
the structural model diagram. This process facilitated the formation of second-level (X) and third-level indicators
for merchants’ intention to participate in e-commerce marketing.

6.4.1. Model fit test of the structural equation model

The model fit test is primarily assessed using fit indices. After refining the initial structural equation model, an
exploratory factor analysis was conducted to obtain the final model fit indices, as presented in Table 7. The fit
indices of the hypothesis model fall within the acceptable range, indicating that the theoretical model aligns well
with the empirical data structure and demonstrates a strong model fit.

Table 7. Model fit indices

Fit index CMIN DF CMIN/DF GFI AGFI RMSEA IFI TLI (NNFI) CFI1
Standard value - - <3.00 >0.80 >0.80 <0.08 >0.90 >0.90 >0.90
Measured value 385.236 142 2.713 0.919 0.892 0.058 0.962 0.954 0.962

As shown in Table 7, the CMIN/DF value is 2.713, which is below the standard threshold of 3, indicating a
good model fit. The GFI (0.919) and AGFI (0.892) exceed the 0.8 threshold, confirming that the model meets the
required criteria. Additionally, TLI (0.954), IFI (0.962), and CFI (0.962) all surpass 0.9, indicating an excellent
model fit. The RMSEA value (0.058), which falls below 0.08, further confirms the model’s suitability.
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6.4.2. Analysis of standardized load coefficients in the model

Table 8. Factor loading matrix

Variable Code Standardized Load
BAL1 0.791
BA2 0.840
Merchants’ behavioral attitude

BA3 0.851

BA4 0.815

SN1 0.801

SN2 0.780

Merchants’ subjective norms

SN3 0.731

SN4 0.739

PBCl1 0.714

PBC2 0.784

Merchants’ perceived behavioral control PBC3 0.793
PBC4 0.818

PBC5 0.683

TCI 0.792

TC2 0.816

Merchants’ traditional transaction costs

TC3 0.832

TC4 0.786

Cl1 0.792

Merchants’ willingness to participate in e-commerce marketing

C12 0.822

As presented in Table 8, all factor loading values exceed 0.6, indicating strong construct validity and a well-
adapted model structure.

6.4.3. Path coefficient analysis of the structural equation model
The path coefficients between indicators were estimated using the variance and covariance of the variables. This
model employs a recursive structure, where the observed variables in the regression equations are generally linear.
Consequently, the maximum likelihood estimation (MLE) method was used to estimate the path coefficients.

MLE provides an estimation approach that maximizes the likelihood of observing the given data, ensuring
that the path coefficients accurately represent the relationships between variables. These coefficients are then used
to assess the strength and direction of the relationships between factors, validating the hypotheses and determining

their impact on merchants’ intention to participate in e-commerce marketing.
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Table 9. Path coefficients

Path relationship Standardized Unstandardized Standard Hypothesis
fficient t-value P-value ¢
Dependent variable Independent variable coetlicien error error suppor
Merchants. behavioral 0232 0.206 0.049 4204 oo Supported
attitude
Merchants’ Merchants’ subjective
willingness to norms 0.190 0.178 0.062 2.87 0.004 Supported
participate in )
e-commerce Merchapts perceived 0215 0.244 0.067 3.641 ok Supported
marketing behavioral control
Merchants’ traditional 20216 0217 0.057 -3.807 *okk Supported

transaction costs

From Table 9, the following conclusions can be drawn:

(1) Merchants’ behavioral attitude significantly positively influences their intention to participate in
e-commerce marketing (standardized coefficient: 0.232, P < 0.05).

(2) Merchants’ subjective norms have a significant positive correlation with their intention to participate
(standardized coefficient: 0.190, P < 0.05).

(3) Merchants’ perceived behavioral control also exhibits a significant positive correlation with their intention
to participate (standardized coefficient: 0.215, P <0.05).

(4) Traditional transaction costs are negatively correlated with merchants’ intention to participate in
e-commerce marketing (standardized coefficient: -0.216, P < 0.05).

These findings are visually represented in Figure 2, where the numbers on the arrows indicate path

coefficients, reflecting the direct effect magnitude between variables.
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Figure 2. Path coefficient analysis of the structural equation model

6.4.4. Hypothesis testing summary
Based on the analysis performed using AMOS 23.0, the hypothesized model was thoroughly evaluated, and the
path coefficients of influencing factors were analyzed. The results confirm that the structural model is reasonable,
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and all hypotheses are supported (Table 10).

H1: The merchant’s behavioral attitude positively influences the intention to participate in e-commerce
marketing.

H2: The merchant’s subjective norms positively influence the intention to participate due to peer influence
and social encouragement.

H3: The merchant’s perceived behavioral control positively impacts the intention to participate, as greater
confidence in handling e-commerce operations increases participation likelihood.

H4: Traditional transaction costs negatively influence intention to participate, as higher costs deter merchants

from engaging in e-commerce marketing.

Table 10. Hypothesis testing results

Hypothesis Relationship between variables P Test result
H1 Merchant behavior attitude — Merchant e-commerce marketing intention Ak Supported
H2 Merchant subjective norm — Merchant e-commerce marketing intention 0.004 Supported
H3 Merchant perceived behavioral control — Merchant e-commerce marketing intention Ak Supported
H4 Merchant traditional transaction costs — Merchant e-commerce marketing intention Ak Supported

6.4.5. Analysis of merchant participation in e-commerce marketing based on structural equation
modeling

After a detailed analysis of the data and path testing of the influencing factors model, the final results indicate that
the model and hypotheses are reasonable. The analysis results are summarized as follows:

6.4.5.1. Positive influences

6.4.5.1.1. Behavioral attitude’s positive influence on merchant willingness to participate in e-commerce
marketing

The standardized coefficient for the influence of merchants’ behavioral attitudes on their willingness to participate
in e-commerce marketing is 0.232 (P < 0.05), indicating a significant positive correlation. This suggests that a
more positive attitude toward e-commerce marketing strengthens merchants’ intention to participate.

In this study, behavioral attitude refers to a merchant’s positive or negative perception of e-commerce
marketing, shaped by both emotional and economic considerations. When merchants experience greater emotional
satisfaction and perceive higher economic benefits from e-commerce participation, their willingness to engage
increases. The estimated standardized regression coefficient for behavioral attitude (0.232) is the largest among the
four influencing factors. Survey results based on product sales volume, sales prices, industry revenue, and product
sales costs demonstrate that the more favorable the perceived impact, the greater the benefits merchants associated

with e-commerce, significantly enhancing their participation intention.

6.4.5.1.2. Subjective norms’ positive influence on merchant willingness to participate in e-commerce
marketing
The standardized coefficient for the effect of subjective norms on merchant participation in e-commerce marketing
is 0.190 (P < 0.05), indicating a significant positive influence. This suggests that when merchants perceive strong
encouragement or pressure from peers or other influential individuals, their willingness to engage in e-commerce
marketing increases.

In this study, subjective norms refer to the influence of significant individuals, such as family, friends, or

100 Volume 8; Issue 1



peers, on a merchant’s decision. Survey results indicate that support from family and friends, encouragement
from peers engaged in e-commerce, and social support—such as government or industry association initiatives
promoting digital skills—motivate merchants to participate more actively in e-commerce marketing.

6.4.5.1.3. Perceived behavioral control’s positive influence on merchant willingness to participate in
e-commerce marketing

The standardized coefficient for the influence of perceived behavioral control on merchant willingness to
participate in e-commerce marketing is 0.215 (P < 0.05), indicating a significant positive correlation. Merchants
who perceive themselves as capable of managing e-commerce operations are more inclined to participate.

This study examines five key factors affecting perceived behavioral control: the entry barriers to e-commerce,
the availability of sufficient staff and time to manage online transactions, e-commerce operational capabilities,
knowledge of online transaction procedures, and the presence of supportive policies. The findings indicate that
merchants who receive greater external support and have stronger self-perceived e-commerce capabilities are more

likely to engage in e-commerce marketing.

6.4.5.2. Negative influence

6.4.5.2.1. Traditional transaction costs’ negative influence on merchant willingness to participate in
e-commerce marketing

The standardized coefficient for the influence of traditional transaction costs on merchant willingness to participate
in e-commerce marketing is -0.216 (P < 0.05), indicating a significant negative correlation. Higher traditional
transaction costs reduce merchants’ likelihood of engaging in e-commerce marketing.

This study focuses on four key factors related to traditional transaction costs: the availability of timely
market price and demand information, the stability of product sales channels in traditional markets, the role of
intermediaries in product quality grading, and bargaining power in the market. The results indicate that a lower
prevalence of these challenges in traditional market transactions reduces transaction costs, thereby increasing
merchants’ willingness to participate in e-commerce marketing. These findings support the hypothesis that

traditional transaction costs negatively influence merchant participation in e-commerce marketing.

7. Research conclusion and suggestions
7.1. Research conclusion

Through factor analysis, this study categorizes the factors influencing merchants’ willingness to participate in
e-commerce marketing into four dimensions: behavioral attitude, subjective norms, perceived behavioral control,
and traditional transaction costs. The findings are as follows:

(1) Behavioral attitude: Factors such as product sales volume, pricing, industry revenue, and costs have a
significant positive influence on merchants’ willingness to participate in e-commerce marketing. The
more favorable merchants’ perceptions of these factors, the stronger their intention to engage.

(2) Subjective norms: Support from family and friends, encouragement from peers, and backing from industry
associations and the government significantly enhance merchants’ willingness to participate in e-commerce
marketing. When merchants perceive positive external influences, their likelihood of engagement
increases.

(3) Perceived behavioral control: Elements such as the entry threshold for participation, resource availability,
e-commerce operational capabilities, and policy support strongly impact merchants’ willingness to

participate. When merchants believe they possess the necessary resources and competencies, their
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inclination to engage in e-commerce marketing increases.

(4) Traditional transaction costs: Challenges in obtaining market information, channel stability, product
quality identification, and bargaining power in traditional markets have a significant negative effect on
merchants’ willingness to participate. Higher traditional transaction costs discourage participation in

e-commerce marketing.

7.2. Suggestions
Policy and practical implications: To enhance merchant participation in e-commerce marketing, efforts should
focus on improving merchants’ attitudes, strengthening external support, and increasing their perceived control
over e-commerce operations. Additionally, reducing traditional transaction costs—particularly by improving
access to market information, enhancing channel stability, and simplifying product quality identification—will
further encourage engagement.

These findings provide a strong foundation for developing policies and practices aimed at increasing

merchant involvement in e-commerce marketing.
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Abstract: Multinational corporations (MNCs) play a pivotal role in driving sustainable development by effectively
implementing Environmental, Social, and Governance (ESG) strategies. This study adopts the lens of Social Cognitive Theory
to analyze how MNCs operating in China can optimize human capital to enhance ESG outcomes. By exploring the interplay
between individual cognition, organizational culture, and incentive mechanisms, the research establishes a human capital-
driven framework for ESG implementation. Key findings emphasize the importance of cultivating ESG awareness among
employees, fostering an ESG-centric organizational culture, and designing robust incentive structures to align individual
behaviors with corporate sustainability goals. This comprehensive approach offers practical insights for MNCs striving to

balance profitability with social responsibility and environmental stewardship in a rapidly evolving global landscape.
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1. Introduction

In the era of deepening global economic integration, multinational corporations (MNCs), who are pivotal players
in global economic activities, shape not only their own sustainable development but also exert profound impacts
on the global environment, social well-being, and corporate governance structures through their operational
conduct. Recently, ESG factors have garnered unprecedented global attention as crucial indicators for assessing
non-financial corporate performance. In China particularly, the government’s heightened focus on green
development and corporate social responsibility (CSR), coupled with investors’ and consumers’ strong demand for
ESG information, has placed MNCs under unprecedented pressure and presented them with unique opportunities,
necessitating substantial advancements in ESG implementation. However, achieving this is no easy feat as it
demands profound transformations across various levels, including strategy formulation, operational management,
and supply chain integration. In this endeavor, the significance of human capital as the core driving force for
corporate growth cannot be overstated. The knowledge, skills, attitudes, and leadership capabilities of employees
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are crucial for a company’s ability to recognize and address ESG (Environmental, Social, and Governance)
challenges effectively. These factors also play a significant role in integrating ESG principles into daily operations,
helping to create a culture of continuous improvement.

Social cognitive theory offers robust theoretical support for understanding the role of human capital in ESG
implementation. According to this theory, individuals’ cognitions, emotions, and behaviors are influenced not
only by the external environment but also by their cognitive structures and experiences. In the context of ESG
implementation by MNCs, this implies that employees’ perceptions and attitudes towards ESG, as well as their
behavioral habits formed through practice, will directly influence the effectiveness of corporate ESG strategies.
Thus, exploring ways to effectively promote ESG implementation among MNCs in China’s unique cultural and
social context, by optimizing human capital allocation and enhancing employees’ ESG awareness and capabilities,

holds significant theoretical and practical importance.

2. Literature review

In recent years, with the escalating global focus on sustainable development and corporate social responsibility,
ESG criteria have emerged as pivotal benchmarks for assessing the comprehensive performance of enterprises.
Many multinational corporations worldwide have integrated ESG into their strategic frameworks, actively
showcasing their commitment to environmental protection, social responsibility, and corporate governance by
creating ESG policies, publishing ESG reports, and setting ESG targets. In China, the government’s focus on
the green economy and ecological civilization construction, along with a strong demand for ESG information
from investors and consumers, places unprecedented pressure on MNCs to achieve substantial progress in ESG
implementation !". However, despite the widespread dissemination of the ESG concept globally, MNCs still face
numerous challenges in implementing ESG in China. Multinational corporations (MNCs) must take into account
the unique characteristics of the Chinese market, including its policy environment, cultural customs, and consumer
preferences when developing ESG strategies that emphasize localization. However, MNCs often face challenges
such as information asymmetry, resource constraints, and conflicts of interest in implementing these ESG
strategies. Therefore, it is essential to identify effective pathways to overcome these obstacles .

Human capital, as the core driving force for enterprise development, plays a crucial role in ESG
implementation. The components of human capital, including employees’ knowledge, skills, attitudes, and
leadership, play a crucial role in determining how well companies can identify and tackle ESG challenges.
Additionally, these elements influence a company’s ability to incorporate ESG principles into its daily operations,
promoting a culture of continuous improvement. Research shows that human capital plays a crucial role in the
implementation of ESG practices in several ways. Firstly, it is essential to employee training and education, which
enhances awareness and understanding of ESG issues, enabling employees to engage actively in related practices.
Secondly, designing incentive mechanisms encourages employees to embody ESG principles in their work—such
as energy conservation, emission reduction, and protecting consumer rights. Lastly, effective leadership is vital, as
senior managers must incorporate ESG considerations into strategic decision-making to drive significant progress
in ESG initiatives within the organization.

Social Cognitive Theory (SCT), as one of the important theories in psychology and organizational behavior,
provides a foundational framework for exploring the factors influencing individual behavior. Originating from
Alber Bandura’s Social Learning Theory and later incorporating cognitive components, SCT forms the “Triadic
Reciprocal Determinism,” emphasizing the interaction between individuals, their environment, and behavior.

SCT posits that the best predictor of behavior is an individual’s intention to perform a particular behavior, i.e.,
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their willingness to participate, which is influenced by self-efficacy, outcome expectations, and satisfaction with
the external environment. Individual behavior is the result of the interaction between personal factors and the
environment, shaped by intrinsic traits, experiences, and the external social environment ® >, The theory suggests
that an individual’s cognitions, emotions, and behaviors are not only influenced by the external environment but
also by their own cognitive structures and experiences. In the context of ESG implementation by MNCs, this
means that employees’ cognitions, attitudes, and behavioral habits formed through practice will directly impact the

effectiveness of the enterprise’s ESG strategy implementation ',
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Figure 1. The Social Cognitive Theory model

Human capital plays a vital role in the ESG implementation of MNCs, and Social Cognitive Theory provides
robust theoretical support for understanding this process. However, current research on how MNCs in China utilize
human capital to enhance ESG implementation is limited, highlighting the need for further research and theoretical
exploration to address this gap. Building on this foundation, this study will delve into the pathways through which
MNCs in China can harness human capital to drive ESG implementation by constructing a theoretical framework
based on Social Cognitive Theory.

3. Research framework

Using Social Cognitive Theory, this study creates a theoretical framework for multinational corporations to utilize
human capital in enhancing ESG implementation in China. This framework comprises three core components:
individual cognition and attitudes, organizational culture and incentive mechanisms, and ESG practices and
performance. These components are interconnected and interdependent, collectively forming a dynamic system
that drives ESG implementation within MNCs operating in China.

Individual cognition and attitudes form the solid foundation of the theoretical framework. According to the
core tenets of Social Cognitive Theory, an individual’s cognitive structure and past experiences play a pivotal
role in shaping their behavioral patterns. In the context of MNCs’ commitment to ESG strategy implementation,
employees’ ESG cognition, attitudes, and deep-seated belief systems become critical factors determining their job
performance. Employees who have a deep understanding of ESG principles, maintain a positive attitude towards
them, and firmly believe in their significance are more likely to take proactive steps that align with these principles
in their daily work. This, in turn, contributes to the overall ESG strategy of the company.
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Figure 2. Diagram of theoretical models for multinational enterprises

Organizational culture and incentive mechanisms serve as the intermediary bridge within the theoretical
framework. Organizational culture, as a widely shared system of values and behavioral norms within a company,
not only provides behavioral guidance for employees but also influences and constrains their behavior through
invisible forces. An organizational culture with ESG as its core values can stimulate employees’ internal
identification and external actions towards ESG practices. Simultaneously, incentive mechanisms, as important
external drivers of employee behavior, further reinforce employees’ motivation to embrace ESG principles by
setting clear and specific ESG goals and corresponding reward measures. This combination of internal and
external factors encourages employees to actively engage in ESG practices while pursuing their personal career
development.

ESG practices and performance constitute the outcome level of the theoretical framework and are crucial
for validating its effectiveness. As direct outcomes of employee behavior, the quality and effectiveness of
ESG practices not only reflect employees’ level of ESG cognition and their efforts in implementation but also
directly impact a company’s ESG performance. A successful ESG practice project can enhance a company’s
environmental and social benefits, while also improving its brand image and market competitiveness, ultimately
leading to economic growth. Continuous improvement in ESG performance further reinforces employees’ sense
of identification and belonging towards ESG practices, fostering a virtuous cycle from individuals to organizations
and back to individuals. This cycle not only helps consolidate and deepen a company’s ESG culture but also lays a
solid foundation for achieving sustainable development.

The current state of human capital in China shows continuous growth in total volume, although the rate
of growth is slowing. According to the China Human Capital Report 2023, the total human capital in China,
valued at current prices, has reached RMB 337.83 trillion, with a significant proportion coming from urban
areas . However, the growth rate has declined compared to the past decade, reflecting the gradual maturity
and stabilization of the labor market. Additionally, the average age of the workforce is rising, and educational
attainment is generally improving, which brings more highly skilled talent to the market but also poses new
challenges for human resource management.

The human resource development dynamics for MNCs in China show that, due to China’s rapid economic
growth, an increasing amount of MNCs are focusing on localization strategies, with human resource localization
being a key element. MNCs not only recruit local employees for the Chinese market but also increase the

percentage of Chinese nationals in senior management positions to better integrate into the Chinese market and
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enhance their competitiveness. However, the localization process also faces issues such as cultural differences,

regulatory compliance, and understanding of employee values.

4. Conclusions and recommendations

We investigated the relationships between individual cognition and attitudes, organizational culture and incentives,

and ESG (Environmental, Social, and Governance) practices and performance. This analysis highlighted key

factors that influence the implementation of ESG strategies, providing a framework for multinational companies

(MNCs) operating in China. Our study focused on employees across various industries and job levels. However,

the emphasis on ESG varies by industry. For instance, service sectors such as catering and retail, along with IT

and tech firms, often prioritize social responsibility and corporate governance over carbon reduction. In contrast,

manufacturing industries tend to concentrate on carbon-related issues. Employees’ efforts and intentions are

aligned with these strategic focuses as well as with the strategies and governance set by senior executives.

Future research should explore specific industries and job levels within MNCs to gain a deeper understanding of

employees’ behavioral intentions regarding ESG initiatives.
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Abstract: This paper examines the impact of algorithmic recommendations and data-driven marketing on consumer
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1. Introduction

In the digital age, precision marketing has become a cornerstone of modern advertising strategies, with data-
driven algorithms playing a central role in shaping consumer experiences. At the core of precision marketing is
data empowerment, where businesses utilize vast amounts of user data to deliver highly personalized content
and advertisements '), These algorithms not only predict consumer preferences but also tailor marketing
messages to individual behaviors, driving more effective engagement and increasing conversion rates .

However, the growing reliance on algorithmic recommendations raises concerns about transparency,
bias, and privacy. These “black-box” systems, while optimizing marketing efforts, pose risks such as data
privacy violations and the creation of filter bubbles, which limit exposure to diverse viewpoints. This paper
explores how algorithms drive precision marketing by analyzing consumer behavior while also addressing the
risks associated with these strategies. The findings aim to balance personalization with ethical considerations,
ensuring both effective marketing campaigns and consumer trust.
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2. Understanding user behavior in marketing touchpoints

2.1. Behavioral preferences at marketing touchpoints

In the modern digital landscape, marketing touchpoints vary widely, encompassing social media platforms,
websites, search engines, and mobile applications ). Consumers engage with these touchpoints in different
ways, and understanding these interactions is essential for designing effective marketing strategies. User
behavior at these touchpoints provides valuable insights into individual preferences, response times, and content
engagement.

For instance, social media users often exhibit a preference for instant gratification, engaging quickly with
content that aligns with their interests or emotional triggers. In contrast, individuals using search engines tend
to demonstrate intent-driven behavior, typically seeking immediate solutions to specific needs or problems ™.
Similarly, interactions on websites and mobile applications—such as time spent on a page, click patterns, and
scrolling behavior—offer further insights into user engagement .

Marketers leverage these behavioral signals to tailor content, advertisements, and promotions based on user
interests and preferences. A key component of this process is clickstream data, which tracks user interactions
as they navigate across different touchpoints . By analyzing such data, businesses can identify the types of
content, products, or services most likely to resonate with users, thereby enhancing their ability to develop
personalized marketing campaigns.

2.2. Data collection through user interaction

The collection of user data across various touchpoints provides businesses with deeper insights into consumer
behavior; however, the methods used to gather and analyze this data are equally important "', Marketers
increasingly rely on event tracking and user segmentation to collect relevant data. Event tracking involves
monitoring user actions on websites and mobile applications, such as clicks, page views, purchases, and time
spent on specific content. These interactions are recorded as valuable data points that reflect user interests,
intent, and real-time behavior ©*..

Once data is collected, user segmentation is essential for creating meaningful consumer profiles. This
process enables marketers to group users based on demographics, behavior, and other relevant factors,
facilitating more targeted marketing efforts. For example, young adults may be targeted with technology-
related products, while lifestyle goods are promoted to older consumer segments. Analyzing user behavior also
helps marketers understand how different segments respond to marketing efforts, such as email campaigns or
promotional discounts. While some users respond immediately to price reductions, others take longer to make
purchasing decisions. Recognizing these behavioral nuances allows marketers to refine their strategies, ensuring
that content remains both timely and relevant.

Furthermore, the integration of artificial intelligence (Al) and machine learning enhances businesses’
ability to predict user behavior with greater accuracy . Al-driven models can identify patterns in user
interactions with marketing touchpoints, enabling marketers to optimize their strategies and further personalize
their offerings "'”. Continuous analysis of user data allows businesses to anticipate emerging trends and adapt
their marketing efforts accordingly. A comprehensive understanding of user behavior across various touchpoints
is crucial for developing personalized marketing strategies that drive engagement and increase sales.

3. Algorithmic recommendations and the evolution of traditional marketing
3.1. Redefining traditional marketing through algorithmic recommendations

Traditional marketing has long relied on broad, generalized strategies aimed at reaching as many consumers as
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possible through mass media channels such as television, radio, and print advertisements "l However, with the
advent of digital technology and data analytics, marketing has evolved into a more personalized and targeted
approach. Algorithmic recommendations have played a central role in this transformation, enabling businesses
to shift away from one-size-fits-all strategies and focus on individual preferences, behaviors, and needs.

By leveraging user data, algorithms now deliver personalized content and product recommendations in real
time ""?. This shift has allowed marketers to engage with consumers on a more personal level, tailoring offers
based on specific behaviors such as previous purchases, browsing history, and social media interactions. For
instance, platforms such as Amazon and Netflix utilize sophisticated recommendation algorithms to suggest
products or content based on individual usage patterns, significantly enhancing user engagement and conversion
rates.

As a result, traditional marketing’s broad targeting methods are being replaced by precision-driven tactics
that rely heavily on predictive analytics and machine learning. These techniques enable marketers to predict the
likelihood of a consumer responding positively to a particular message, content, or product, thereby increasing
marketing efficiency and reducing waste !"*'. This evolution has fundamentally shifted power dynamics,
giving consumers greater control over their experiences while allowing marketers to refine their strategies for

maximum impact.

3.2. The role of algorithms in content production and delivery

Algorithmic recommendations influence not only content delivery but also content production """ In traditional
marketing, content creation was based on general trends and broad consumer profiles. However, with the
assistance of algorithms, marketers can now generate content specifically tailored to distinct consumer
segments.

Algorithms analyze extensive datasets, including demographic details, browsing patterns, and
psychographic characteristics, to help businesses understand which types of content resonate most with their
target audiences. This data-driven approach allows brands to produce content that is both highly relevant and
personalized. For example, a clothing retailer may generate customized advertisements featuring items that
align with a consumer’s previous purchases or browsing history .

Moreover, content delivery has become increasingly dynamic. Unlike traditional marketing, where
advertisements are static and unresponsive, digital algorithms optimize the timing, placement, and format of
content based on real-time user behavior. Through programmatic advertising, for instance, marketers can deliver
targeted advertisements at optimal moments, adjusting content and format based on live data analysis. This
level of precision was previously unattainable in traditional marketing, where advertisements were broadcast
without certainty regarding audience engagement or response.

3.3. Changing roles of advertisers and the redistribution of power
One of the most significant changes introduced by algorithmic recommendations is the transformation of
the advertiser’s role. In traditional marketing, advertisers exercise full control over messaging, from content
creation to distribution across various channels. However, in algorithm-driven marketing, advertisers are no
longer the sole arbiters of content dissemination "', Instead, the focus has shifted toward optimizing algorithms
to ensure that content reaches the most relevant audiences at the most effective times.

This shift has redefined the relationship between marketers, consumers, and technology platforms.
Adpvertisers now refine and adjust algorithms, while platforms such as Google, Facebook, and Amazon largely
control content distribution. This redistribution of power has raised ethical and regulatory concerns regarding
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transparency, accountability, and the potential manipulation of consumer behavior.

Advertisers must now balance the ability to fine-tune their messaging with the need to respect consumer
privacy and autonomy. Algorithmic systems introduce a delicate boundary between personalization and
overreach. Ethical considerations surrounding data usage must be carefully addressed to prevent breaches of
consumer trust. Furthermore, the ability of algorithms to shape consumer behavior has led to debates regarding
whether advertisers are increasingly assuming the role of “puppet masters” in influencing purchasing decisions
(17

Ultimately, algorithmic recommendations have not only revolutionized content delivery but also reshaped
the distribution and exercise of marketing power. As algorithms continue to evolve, the relationships between
advertisers, technology platforms, and consumers will likely undergo further transformation, presenting both
opportunities and challenges for the future of marketing.

4. Data mining and machine learning: Building accurate user profiles

4.1. Understanding data mining in marketing

Data mining refers to the process of extracting valuable patterns from large datasets and plays a crucial role in
precision marketing. Marketers utilize data mining techniques to analyze customer behaviors, preferences, and
trends """ By examining past interactions, purchase histories, and browsing patterns, data mining algorithms
identify meaningful correlations that enable effective user segmentation and behavioral predictions.

A common data mining technique is association rule learning, which uncovers relationships between
different user actions. For example, a user who purchases a smartphone may also be interested in accessories
such as cases or earphones. Identifying such correlations allows marketers to develop personalized product
recommendations, thereby increasing the likelihood of conversion.

Another essential technique in data mining is clustering, which categorizes users into segments based on
shared characteristics, such as age, gender, location, or purchasing behavior. These insights help marketers

tailor messages to specific audience groups, improving both the efficiency and relevance of marketing efforts.

4.2. Machine learning for predicting user behavior
Machine learning (ML) extends data mining by enabling algorithms to learn and improve over time without
explicit programming. In marketing, ML models analyze user data to predict behaviors such as future purchases,
click-through rates, and the likelihood of customer churn. These predictive capabilities allow businesses to
personalize marketing efforts and optimize content delivery "

Supervised learning techniques, for example, can predict user responses to specific advertisements based
on labeled training data, allowing marketers to refine targeting strategies and improve campaign effectiveness.
In contrast, unsupervised learning can uncover hidden patterns within user data, offering insights into previously

unobserved consumer segments or emerging trends that can be leveraged to enhance marketing strategies.

4.3. Creating detailed user profiles with machine learning models
Once behavioral patterns are identified through data mining and machine learning, user profiles are constructed
to represent individual preferences, needs, and behaviors. These profiles incorporate multiple data points,
including past interactions, demographic information, and psychographic characteristics.

Two widely used machine learning techniques for building user profiles are decision trees and neural
networks. Decision trees model user decisions by creating branches based on specific attributes, such as a user’s

response to an email promotion. Neural networks, on the other hand, utilize layers of interconnected nodes to
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model complex, non-linear relationships between data points.

These detailed user profiles enable marketers to craft highly personalized marketing messages, enhancing
user experience and increasing engagement. By gaining a deeper understanding of customer preferences and
potential future behavior, businesses can target users with relevant content and offers, ultimately leading to

higher conversion rates and improved customer satisfaction.

Table 1. Key techniques in data mining and machine learning for marketing

Technology Function Examples

Data mining Extracts patterns from data. Analyzes purchase history to suggest related products.

Identifies correlations between user

Association rule learning Smartphone buyers often purchase accessories.

actions.

Clustering Groups users based on shared traits. Segments users by demographics or purchasing behavior.
. . Predicts user behavior and Supervised learning predicts ad responses; unsupervised learning

Machine learning o . .

optimizes strategies. detects hidden trends.
Decision trees & neural Models user behavior using Decision trees track responses to promotions; neural networks
networks structured data. identify complex patterns.
User profiles & Enables tailored marketing Targets users with offers based on preferences and predicted
personalization messages. behavior, boosting conversions.

5. Risks in data-driven marketing and algorithmic recommendations

5.1. Privacy and security concerns
In data-driven marketing, the extensive collection and utilization of user data introduce significant privacy and
security risks. As businesses gather detailed information on consumer behavior, concerns regarding the storage
and management of sensitive data become critical . Data breaches or unauthorized access can compromise
user information, resulting in reputational damage for companies and potential legal repercussions. Moreover,
many consumers remain unaware of the extent to which their data is being utilized, raising ethical concerns
about transparency and informed consent.

Regulations such as the General Data Protection Regulation (GDPR) and the California Consumer Privacy
Act (CCPA) aim to address these issues by enforcing stricter data privacy standards. However, ensuring
compliance remains a challenge for many organizations. Implementing robust encryption, anonymization
techniques, and secure data storage systems is essential to mitigating these risks. Additionally, businesses must
communicate their data usage policies clearly to foster consumer trust while adhering to legal frameworks.

5.2. Algorithmic bias and ethical implications
While algorithmic recommendations enhance marketing effectiveness, they are not immune to biases that can
distort outcomes and reinforce inequalities. These biases may arise from the data used to train algorithms or
from structural flaws in model design. For instance, if an algorithm prioritizes a particular demographic based
on historical purchasing trends, it risks excluding other groups, leading to unintended discrimination and
reduced customer satisfaction.

Furthermore, excessive personalization in recommendations can contribute to filter bubbles, where
consumers are primarily exposed to content that aligns with their existing preferences. This limits diversity and
restricts exposure to alternative products, viewpoints, or ideas. To address these ethical challenges, companies

must conduct regular audits of their algorithms to ensure fairness and accuracy, preventing unintended biases
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in marketing strategies. Maintaining transparency in how recommendations are generated is also crucial for

fostering consumer trust and ensuring equitable marketing practices.

6. Case studies on algorithmic recommendations: Effectiveness and challenges

6.1. Effectiveness of algorithmic recommendations in e-commerce
E-commerce platforms such as Amazon and Alibaba exemplify the successful implementation of algorithmic
recommendations. These platforms employ advanced algorithms to deliver personalized product suggestions
based on user’s browsing history, past purchases, and demographic information, creating a customized shopping
experience that enhances conversion rates and increases order value. For instance, Amazon’s “Customers who
bought this also bought” feature, powered by collaborative filtering, improves customer satisfaction and drives
sales. Studies indicate that personalized recommendations can contribute to as much as 35% of total sales.
Despite these benefits, challenges persist. Over-promoting popular products can limit diversity in
recommendations, potentially frustrating users seeking niche items. Furthermore, excessive reliance on
recommendations may lead to oversaturation, where an abundance of suggestions reduces their perceived value

and effectiveness.

6.2. Challenges faced in social media advertising

Social media platforms such as Facebook and Instagram utilize algorithmic recommendations to target
advertisements based on user interests, behaviors, and social interactions. While these platforms generate
significant engagement and revenue, they also face challenges related to data privacy and ethical concerns.

The Facebook-Cambridge Analytica scandal highlighted the risks associated with improper data handling
and the potential for algorithmic manipulation to influence political and consumer decisions. This incident
underscored concerns about transparency and trust in targeted advertising.

Additionally, social media algorithms have been criticized for fostering filter bubbles, where users are
primarily exposed to content that aligns with their existing views. This phenomenon limits exposure to diverse
perspectives and can contribute to ideological polarization. These challenges emphasize the need for continued
scrutiny and reform in social media advertising to balance effectiveness with ethical responsibility.

7. Conclusion and recommendations

Algorithmic recommendations and data-driven marketing have transformed how businesses engage with
consumers, enabling highly personalized experiences that enhance sales and foster brand loyalty. However,
these technologies also present significant risks, particularly in relation to data privacy, algorithmic bias, and
ethical concerns.

To ensure long-term success, businesses must prioritize transparency in data usage, adhere to stringent
privacy standards, and conduct regular audits to identify and mitigate biases in algorithms. Additionally,
diversifying recommendation models and providing users with greater control over their data can help reduce
the risks associated with filter bubbles and over-personalization. By addressing these challenges proactively,
companies can leverage data-driven marketing responsibly, creating sustainable value for both consumers and
businesses.
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Abstract: In recent years, managing rural living environments has become a vital component of the rural revitalization
strategy. Jiangsu Province, rich in economic and cultural resources, has accumulated valuable experience in exploring
rural environmental governance by integrating culture and tourism. This research analyzes the practical logic of rural
environmental governance in Jiangsu from both theoretical and practical perspectives. It emphasizes the importance
of integrating culture and tourism to enhance environmental governance while addressing the associated challenges.
The results show that the integration of culture and tourism not only enhances rural ecological environments and living
facilities but also boosts regional economic development and the preservation of cultural resources. Nevertheless, there are
still challenges in aspects such as the collaboration of stakeholders, the establishment of long-term mechanisms, and the
application of digital technologies. Based on real cases in Jiangsu, this study suggests optimization strategies and policy

recommendations to improve rural environmental governance within the framework of cultural and tourism integration.
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1. Introduction

The enhancement of living conditions in rural districts is instrumental for the efficacy of rural rejuvenation efforts
and is essential for improving the quality of life of rural residents while promoting sustainable growth . A
well-kept rural living environment enhances the mental and physical well-being of community members and
attracts outside investment and talent, which revitalizes the rural economy. Jiangsu Province, known for its
strong economic foundations and rich cultural heritage, has taken active measures in improving rural settings
by incorporating cultural and touristic elements. This initiative has shown significant progress and provides

insights that could be replicated across China *. However, the governance of these rural environments involves
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tackling complex issues like ecological sustainability, economic development, and cultural conservation, as well
as facilitating collaboration among diverse stakeholders. In integrating cultural and touristic dimensions, the
main challenge is in aligning the interests of these varied stakeholders and encouraging collaborative growth
in both the environment and cultural tourism sectors. Exploring the strategies and principles in managing rural
environments through the cultural-tourism perspective is therefore both a theoretical and a practical endeavor of
great importance.

2. Literature review and discussion

2.1. Collaborative mechanism of multiple stakeholders in rural living environment
governance

The effective administration of rural habitats requires the collaborative effort of multiple stakeholders, including
governmental agencies, private sector entities, and community members. As highlighted by Rau, it is crucial
for local government authorities to lead efforts in minimizing disparities between urban and rural growth .
Through the deployment of well-crafted policy measures and efficient resource management, these governments
have the potential to drive substantial enhancements in the condition of rural landscapes. They have the capacity
to establish thorough plans and standards that form the foundation of policies aimed at the betterment of these
areas. However, it is also important to acknowledge that a management style that relies solely on a single
authority might not adequately address the complex issues prevalent in rural environmental scenarios.

Westerink et al. put forward a theoretical framework centered on collaborative governance. Their thesis
argues that building strong collaborative relationships among diverse stakeholders improves the management
of environmental challenges, especially regarding resource allocation and infrastructure development . They
contend that the distinct strengths and weaknesses of each stakeholder highlight the necessity for a cooperative
strategy, making it essential for the effective deployment of resources in environmental management.

In Jiangsu, local governmental bodies are diligently working to improve environmental management by
implementing specific policies and allocating financial resources. These policies mainly focus on improving
conditions in rural areas, establishing clear governance objectives and outlining specific responsibilities.
Funds have been designated specifically for the enhancement of rural infrastructure and the carrying out of
environmental clean-up projects. According to Shen, despite the progress made in these areas, the level of
participation from local villagers has not met expectations "*. In certain rural regions, a significant challenge
remains the limited awareness among the inhabitants regarding these environmental policies, which
significantly affects the successful application of such initiatives. Moreover, there’s a distinguished lack of
environmental awareness among a portion of the rural population. This often leads to neglect in crucial areas
such as waste segregation and sewage management, with some even showing resistance to these efforts.

This phenomenon highlights how crucial it is to increase the participation of villagers and the autonomy of
the community in order to reach sustainable environmental governance. Initiatives such as strengthening public
education and establishing incentive systems should be implemented to improve environmental awareness
and encourage active participation from villagers. This approach will empower them to become key players in

environmental governance.

2.2. Synergistic development of cultural tourism and environmental governance

Integrating cultural elements with tourism has proven to be a significant factor in enhancing the management
of rural environments. Research from Wu and Cao revealed a significant relationship between the development
of cultural tourism and effective local environmental management. They suggest that the rise of tourism in rural
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regions not only upgrades the physical infrastructure but also enhances the quality of life and environmental
awareness among the residents .

The development of tourism in rural areas has resulted in significant improvements in critical services such
as waste management and sewage systems, essential for preserving environmental health. These upgrades are
important not only to accommodate a growing number of visitors but also to improve the living conditions of
the local community. The influx of tourists leads to increased consumer spending which subsequently drives
further investments into vital infrastructure like transportation, water facilities, electricity, and communication
services.

Additionally, interactions with diverse groups of tourists boost local residents’ awareness and
appreciation for a clean and healthy environment. This increased consciousness fosters a proactive approach
to environmental conservation within these communities. Consequently, this cultivates a pattern of sustainable
development in rural areas, propelled by both economic motives and a collective dedication to caring for the
environment.

The approach of merging cultural heritage with tourism in Jiangsu Province has effectively promoted both
the economic and ecological development of rural areas ©'. Highlighted by Gu, this tactic enables villages to
explore and capitalize on their cultural resources while protecting their environmental landscapes . Suzhou
serves as a notable case where many ancient villages have leveraged their historical and cultural backgrounds to
create rural tourism initiatives. These initiatives play a crucial role not only in conserving historical architecture
and traditional customs but also in improving local ecosystems. As a result, these attractions have drawn a large
number of tourists, playing a pivotal role in boosting the region’s economy.

Within the sphere of cultural tourism, recurring challenges have emerged as a result of initiatives that lead
to the overt commercialization of cultural resources. This trend tends to diminish the original cultural value and
contributes to ecological degeneration . Motivated by the potential for rapid financial gains, various regions
have overly exploited their tourism resources, disrupting ecological balance and altering the inherent cultural
atmosphere. Therefore, it is vital to focus on the protection and judicious exploitation of cultural assets when
merging culture with tourism. This approach promotes a balanced synergy between economic development,

conservation of the environment, and societal benefits.

2.3. The empowering role of digital technologies
With the advancement of technology, managing rural environments has increasingly relied on digital tools.
Research by experts like Xi and Xing highlighted the impact of digital platforms in managing routine tasks
such as waste and wastewater management. These platforms facilitate real-time monitoring, enhancing both
the precision and efficiency of these functions '”. In the Jiangsu region, the use of Internet of Things (IoT)
technology is widespread, with sensors continuously monitoring environmental parameters and providing
prompt feedback to local governance structures. This technology supports swift and well-informed decision-
making processes. Particularly in rural areas around Nanjing, the introduction of smart waste bins and
wastewater tracking devices allows for the consistent tracking of waste generation and sewage flows, generating
vital data that supports targeted management practices. However, the adoption of digital technology in rural
management is not without its hurdles . Critical obstacles include insufficient infrastructure and financial
constraints. Remote rural areas often suffer from weak internet connections and a dearth of necessary digital
instruments, which hampers the seamless integration of modern technological solutions into their management
systems.

In their 2023 study, Gao and Dong highlighted how the implementation of digital technologies in rural
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areas could simultaneously advance cultural tourism and environmental conservation. By leveraging cutting-
edge big data analytics, these regions can gain insights into tourist behaviors, aiding in the regulation of
visitor numbers to prevent over-tourism. This precision in managing tourism flows not only protects the local
environment, but also aids in crafting enhanced visitor experiences "*. Detailed analyses of visitor origins,
duration of stay, and spending habits enable tourist destinations to tailor their offerings more effectively, thereby
improving infrastructure and services. This advancement underscores the significant role digital tools play in
promoting sustainable development within the tourism sector, ensuring that cultural heritage and environmental
health co-evolve beneficially.

In order to completely unlock this potential, it is extremely important to increase the investment in the
digital infrastructure in rural areas. Moreover, developing digital talents is of great significance in establishing
favorable circumstances for the application of digital technologies in the governance of the rural living

environment.

2.4. Research assessment and limitations
Existing studies show that in both theory and practice, there is a certain degree of agreement on the governance
of rural living environments. Nevertheless, there are still several limitations:

It’s clear from the outset that there’s a notable gap in empirical research regarding the collaboration
between different stakeholders, particularly in the context of developing engagement strategies for rural
communities . While the importance of such collaborations is often emphasized in theoretical discourse,
there’s a pressing need for comprehensive research to identify the most effective methods to enhance the
participation and interest of rural populations in real-world applications.

There remains a gap in our understanding of how the integration of culture and tourism impacts
environmental management, especially when trying to balance the preservation of cultural assets with
promoting tourism development . It is critical to carry out more comprehensive investigations to ascertain
ways in which tourism can be developed sustainably while also protecting cultural heritage. This approach
will help establish a symbiotic relationship where cultural preservation and tourism both support each other’s
growth and sustainability ',

It is important to thoroughly investigate the societal attitudes towards digital technologies and assess
their role in enhancing governance at a local scale " Such technologies hold immense potential for the
administration of rural areas. However, one must evaluate the acceptance of these tools by local communities

and determine their actual effectiveness in strengthening governance through real-world applications.

3. Theoretical framework

3.1. Collaborative governance theory

The concept of collaborative governance emphasizes the necessity for coordinated action among varying
stakeholders when addressing public issues. It utilizes the collective capabilities of governmental bodies, the
private sector, and community members to create a stronger governance structure . Specifically, in the pursuit
of better living conditions in rural Jiangsu, this concept provides a critical perspective on the synergy required
among different actors.

In this framework, government bodies take on a central role by delivering policy support and financial
backing. They establish relevant regulations that guide the actions of involved parties and provide the financial
infrastructure needed for project execution. Meanwhile, the business sector contributes by applying its
technological know-how, management skills, and strategic market insights. Their involvement, particularly in
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rural environmental projects, not only augments the available technical and financial resources but also injects a
level of professionalism into these endeavors.

Local community engagement is vitally important and is led by the villagers themselves. Having intimate
knowledge of their environment, they offer valuable feedback that helps customize policies to meet the unique
requirements and circumstances of their area. Their engagement is critical in ensuring that strategies are
appropriately adjusted and thus more effective.

The improvement of living conditions in rural areas of Jiangsu relies on the effective cooperation of
government entities, private businesses, and local communities. Each sector plays a vital and mutually
reinforcing role in this collaboration, aiming to foster thorough and lasting environmental management in
rural settings. This partnership highlights the mutual responsibilities and benefits, manifesting in enhanced life

quality for rural populations.

3.2. Cultural and tourism integration development theory

The idea of combining culture with tourism involves leveraging cultural resources to enhance the tourism
industry, which in turn can spur economic development and foster environmental conservation ', This theory is
particularly relevant in regions like Jiangsu, known for its rich cultural history, unique folklore, and picturesque
landscapes. By transforming cultural assets into attractions for visitors, this method does more than just expand
the tourism market; it also helps in preserving cultural identities and transmitting heritage to future generations.
Additionally, it plays a significant role in the economic betterment of rural communities and improving
environmental sustainability. This integration offers a vital model for exploring environmental management
within the context of cultural and tourism integration, proving to be advantageous for areas rich in cultural

assets.

4. Research findings and conclusions
4.1. Research findings

Through an in-depth study of rural living environment governance in Jiangsu Province, several key findings
have emerged.

In Jiangsu Province, there has been a notable push by governmental bodies at various levels to improve
the rural landscape using detailed policy frameworks. Key initiatives such as the “Three-Year Action Plan for
Rural Living Environment Improvement in Jiangsu Province” outline precise goals and delegate responsibilities
concerning governance. Moreover, definite funds are allocated to support the improvement of rural
infrastructure and environmental enhancement projects . This organized allocation of financial resources and
directives has facilitated the establishment of critical infrastructure like sewage pipeline networks and waste
management systems, thus laying a strong foundation for subsequent environmental conservation efforts.

The successful integration of culture with tourism has been evidenced at Mingyue Bay, an old village
nestled in Suzhou. Local authorities have tapped into the rich historical and cultural backdrop of the area to
launch rural tourism projects. This approach has allowed for the appreciation and preservation of cultural
treasures while simultaneously promoting environmental conservation °’. Data indicates a steady increase in
the number of tourists visiting Mingyue Bay each year after the merger of these two sectors. This increase in
visitors has favorably affected the local economy, particularly by augmenting the incomes of residents through
the growth of ventures such as homestays and eateries. Furthermore, the boost in tourism numbers has led
to improved infrastructure developments, including better transportation, water, and power systems. This

has greatly enhanced the village’s environmental conditions, and as a result, both economic and ecological
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advantages have been achieved simultaneously.

In some countryside areas of Jiangsu Province, initial efforts are underway to fuse digital technologies
into daily practices. For instance, in the rural communities of Jiangning District in Nanjing, technologies
like the Internet of Things (IoT) have been implemented by setting up smart garbage bins and systems to
observe sewage levels. Such developments enable the ongoing monitoring of garbage generation and sewage
discharge, fostering more dynamic and data-driven management strategies "'. By incorporating these advanced
technologies, local authorities can not only manage their environments more effectively but also refine their
administrative approaches based on real-time data, ensuring that management strategies are specific and
accurate.

In the process of implementing policies for effective governance, numerous challenges have emerged.
Active participation by government bodies notwithstanding, engagement at the community level, especially
within rural villages, remains disappointingly low. As highlighted by Shen, in some rural areas, the villagers’
limited understanding of environmental governance techniques compromises the success of these initiatives
. Furthermore, when attempting to integrate culture with tourism, the over-commercialization of cultural
heritage is seen to not only erode its inherent worth but also negatively impact the environment. In addition, the
spread of digital technology faces hurdles due to inadequate infrastructure and insufficient financial backing, a
situation that is particularly acute in remote rural areas marked by poor network coverage and a lack of digital
resources .

4.2. Research conclusions

This study demonstrates that rural living environment governance in Jiangsu, from the perspective of cultural
and tourism integration, has achieved notable successes but also reveals areas for improvement. Cultural and
tourism integration is indeed an effective approach to promoting rural economic development, enhancing
ecological environments, and preserving cultural resources. By developing the cultural and tourism industry,
local economic growth is stimulated, residents’ quality of life is improved, and environmental conditions are
enhanced.

Effective governance relies heavily on the collaborative efforts of various stakeholders. The government
must retain its leadership role to steer these collaborations effectively. To bolster the participation of enterprises
and community residents, the implementation of structured policies and motivating incentives is crucial.
Such strategies facilitate the efficient allocation of governance resources '°. Furthermore, the establishment of
enduring governance structures that integrate technological advancements and regular evaluations is essential in
preserving the efficacy and ongoing success of governance initiatives " *.

In the endeavor of merging cultural aspects with tourism, it’s crucial to focus on the sustainable oversight
and safeguarding of cultural heritage. This can be facilitated by conducting thorough assessments of cultural
assets and crafting detailed strategies prior to launching developmental initiatives. Strengthening the monitoring
of such initiatives and limiting excessive commercialization are essential measures to maintain the authenticity
of cultural heritage . Moreover, considering the diverse natural scenery, cultural treasures, and varying levels
of economic development across different regions in Jiangsu, it’s imperative to develop and enforce governance
frameworks that are tailor-made for each area’s distinct characteristics. Such tailored approaches play a
significant role in efficiently tackling the unique needs and obstacles present in these areas.

Future research should focus on developing more effective mechanisms for villager participation. It should
also clarify the specific connections between cultural and tourism integration and environmental governance.

Additionally, in-depth studies are needed to assess the social acceptance of digital technologies and their impact
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on local governance capacities.
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Abstract: This study explores the impact of board diversity on firm performance, with a focus on companies listed on the
Singapore Stock Exchange (SGX). Board diversity is examined across various dimensions, including gender, age, ethnicity,
and professional background, to understand its relationship with key performance indicators such as Return on Assets
(ROA) and Return on Equity (ROE). Using a quantitative research approach, the study analyzes data from 90 publicly
listed firms, employing descriptive statistics, correlation analysis, and multiple regression techniques. The findings reveal
that the direct correlation between board diversity and financial performance, particularly in terms of ROA and ROE, is not
statistically significant in the studied sample. Despite the lack of direct significance, the research underscores the nuanced
and multifaceted role of diversity in corporate governance, suggesting that its impact may be more complex and influenced
by various contextual factors. The study concludes by recommending that companies continue to enhance gender diversity,
balance age structures, tailor professional backgrounds to industry needs, and manage board tenure effectively to optimize

corporate governance and support sustainable growth.
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1. Introduction

Firm performance refers to a company’s ability to implement managerial, economic, and marketing strategies
effectively to achieve its objectives. It serves as a critical measure for organizations to evaluate whether their
strategies are practical, efficient, and aligned with the company’s overarching goals and structure " Furthermore,
research suggests that the strategies companies adopt can either enhance or hinder their performance,
influencing their long-term viability and success in a competitive market ”’. In today’s globalized business
environment, where market competition is increasingly intense, firm performance is a key determinant of a

company’s ability to sustain growth and achieve competitive advantage.
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Board diversity, a critical factor influencing firm performance, is defined as the presence of individuals
from various backgrounds, experiences, and perspectives on a company’s board of directors "\, This diversity
encompasses dimensions such as gender, age, ethnicity, tenure, and professional background. Diverse boards are
believed to contribute significantly to improved decision-making processes, risk management, and innovation,
leading to better overall corporate governance and financial outcomes . The rationale is that a board composed
of members with varied perspectives is more likely to challenge the status quo, propose creative solutions, and
consider a wider range of risks and opportunities.

Research has shown that gender diversity on boards, in particular, can positively impact firm performance
by introducing unique perspectives and focusing on long-term sustainability and ethical governance .
Similarly, age diversity has been found to foster a balance between experience and innovation, which is crucial
for strategic decision-making and optimizing asset utilization '’. Ethnic diversity, on the other hand, enhances
a company’s cultural competence and market expansion capabilities, contributing to better resource allocation
and financial performance .

Given these potential benefits, this study aims to investigate the relationship between board diversity
and firm performance within companies listed on the Singapore Stock Exchange (SGX). By focusing on key
performance indicators such as Return on Assets (ROA) and Return on Equity (ROE), this research seeks to
provide empirical evidence on how different aspects of board diversity influence the financial performance of
Singaporean firms. The findings of this study are expected to offer valuable insights for corporate governance
practices, helping companies optimize their board composition to enhance performance and achieve sustainable

growth.

2. Literature review

2.1. Importance of board diversity in corporate governance

Board diversity is essential in corporate governance since it improves the quality of the decision-making
process and objectivity, which helps to bring new voices and meaningful ideas to the board. It offers a more
significant opportunity for meaningful debates, enabling the board to develop great ideas for the company’s
growth. Research provides excellent depth into the positive impacts of board diversity on firm performance and
corporate governance *’. In this case, the research shows that board diversity has a positive effect on ROA and
ROE ™. Most of the research on this topic aims to identify the gaps in understanding how different forms of
diversity can impact corporate governance and firm performance. However, the current studies have failed to
focus on Asian firms, especially in Singapore. Therefore, this literature review aims to provide comprehensive
data on Singapore Exchange Limited to explain how board diversity has affected the ROA and ROE of these

companies.

2.2. Theoretical background

2.2.1. Resource dependency theory

The resource dependency theory is the theoretical foundation of the relationship between board diversity and
corporate governance. In simpler terms, this theory suggests that diverse boards can provide critical external
resources. It explains that in a complete supply chain, members of companies should depend on one another and
cooperate to get higher performances "'”. It relies on the idea that firms depend on several resources to succeed
and grow, guaranteeing that firms require strategic resources for survival. A diverse board exposes the company
to different resources, which helps foster the growth of the company. Therefore, having a diverse board of
directors means the firm has a more significant advantage in knowledge, perspectives, and experiences, which
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is an added advantage.

2.2.2. Cognitive diversity

Cognitive diversity, in simpler terms, refers to how people think, demonstrating unique perspectives about
different topics being discussed. With cognitive diversity, it is possible to include different people through their
problem-solving strategies and mental perspectives *!. In this case, people can show their abilities to succeed
in specific tasks and fully commit to their roles. Research shows that cognitive diversity is usually distributed
differently among different populations, which exposes the need for corporate leadership to have cognitive
diversity *. Therefore, cognitive diversity increases innovation and creativity in firms, creating a more

significant opportunity for them to grow.

2.2.3. Mixed views

Academic studies on the impact of board diversity on firm performance are still controversial. Some
researchers demonstrate the benefits of board diversity, while others expose the drawbacks. For instance,
research by Duppati et al. discovered that board diversity impacts firm performance positively "' However,
other researchers found no significant association between board diversity and ROA and ROE; for example,
the research outcomes by Simionescu et al. found no significant relationship between the three elements .
However, the researchers discovered that board diversity positively impacts PER, an essential aspect of a firm’s
performance "*. Therefore, the research concluded that gender diversity should be compulsory in all firms. This

controversy highlights the need for further research in this area.

2.2.4. Gender diversity

Gender diversity on corporate boards is gaining more popularity in majority firms globally. Research has
proven that gender diversity enhances corporate governance and decision-making processes "*’. The problems
revolving around board gender diversity have attracted research interest in recent years because most research
fails to explain whether it can be concluded that gender diversity positively impacts ROA. The major challenge
in gender diversity is that women are less likely to be risk-takers, which is a disadvantage in management and
in making significant decisions in a company. Additionally, countries may face cultural resistance in some
regions, including in Asia "*. Additionally, Post and Byron explained that there are higher chances of mixed
results in less egalitarian societies. Companies are slowly adapting to gender diversity and including women in

their boards of directors "',

2.2.5. Age diversity

Age diversity is a critical aspect of board diversity because it combines the innovative mindset of young
employees with the experience of older employees. Age diversity may positively impact a firm’s performance
because it promotes a diversity of skills, knowledge, experience, and relationships """, Age diversity also
promotes diverse skills and perspectives, which are vital in a firm’s decision-making process. Combining
different ages will help ensure that the company has diverse traits "', Research also shows that age diversity
is important because younger executives cause higher international diversification levels, which may lead to
positive strategic change. This explains why most Asian companies prioritize having older men on the board
because of their cultural resistance. Darmadi explored how age diversity positively impacts firm performance
but needs to acknowledge the exact range of younger and older ages according to different research 7.
However, some researchers maintain that having older people on the board of directors is more beneficial
to a company’s performance than promoting age diversity because older people have more extraordinary
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experiences and are more likely to lead businesses better ',

2.2.6. Ethnic diversity

For many decades, many countries have been skeptical about embracing racial diversity. In as much as different
research explains the relevance of racial diversity on firm performance, Asian and European countries still
have difficulty employing people from outside their continent because of solid cultural resistance. According
to Carter et al., ethnically diverse boards bring greater marketing understanding and creativity to the firm ',
This is because ethnically diverse employees have many skills, offering enhanced ability to compete in diverse
markets !'”. Some research identifies a positive correlation between ethnic diversity and ROE, specifically in
dynamic industries “*. It contributes to innovation and problem-solving *". However, it is essential to note

[22]

that implementation differs at industry and context levels ', and high diversity levels may cause significant

challenges in oversight and communication.

2.2.7. Singapore context
Understanding the Singapore context of board diversity is crucial, as its implementation varies across firms.
While gender diversity is rising, ethnic and age diversity remains underexplored. This knowledge equips us to
navigate the complexities of board diversity in the Singaporean corporate landscape, fostering a more informed
and knowledgeable approach to corporate governance and firm performance "'
2.3. Hypotheses development
According to the studies, the following hypotheses are proposed to guide the research study.
(1) H1: Firms with higher gender diversity on their boards exhibit higher ROA and ROE.
This is supported by evidence linking gender diversity with improved governance and decision-making "',
Boards with gender diversity are more likely to bring more terrific ideas and perspectives to the firms,
improving the decision-making processes.
(2) H2: Firms with higher age diversity on their boards exhibit higher ROA and ROE.
Studies support this, explaining that firms that combine age-diverse workers on the board can gain
more innovative and experienced perspectives for better performance . For example, companies with
young and old employees perform better because of a better decision-making process.
(3) H3: Firms with higher ethnic diversity on their boards exhibit higher ROA and ROE.
Supported by evidence explaining that ethnic diversity brings varied market insights and creativity
to the firms *”. Ethnic diversity can help improve the ability of the company to understand different

aspects of their industry for better performance.

3. Research methodology

This study employed a quantitative research method, combining literature review and empirical analysis to
investigate the relationship between board diversity and the performance of publicly listed companies on
the SGX. The study encompassed a randomly selected sample of 90 listed companies to ensure the sample’s

representativeness and statistical significance.

3.1. Data collection methods
The data primarily came from secondary sources, including annual reports, the SGX database, and company
websites. We collected the following key information (definition in Figure 1):
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(1) Gender composition of board members

(2) Age distribution of board members

(3) Tenure of board members

(4) Work experience and professional background of board members

(5) Fields of expertise of board members

(6) Company financial performance indicators (e.g., ROA, ROE, market value growth rate)

(7) Company non-financial performance indicators (e.g., innovation capability, degree of internationalization)
To ensure the accuracy and comprehensiveness of the data, we spent 30 days using cross validation to

compare and validate data from different sources.

Firm-level diversity measure Definition

‘Gender % of female directors

‘Board independence % of independent directors (INED) + whether Chair is independent
International experience % of directors with global or international or regional experience
'Industry expertise Number of different industries’ expertise represented on the Board
'Domain experience Number of different domain expertise represented on the Board
Age " Standard deviation of age

Tenure " Standard deviation of tenure

|Cu|tura| ethnicity | Number of different ethnicities represented on the Board

Figure 1. Definition of firm-level diversity measure

3.2. Data processing and analysis methods
The data processing steps include:
(1) Data cleaning: Removing incomplete or evidently erroneous data entries.
(2) Outlier handling: Identifying and addressing extreme values using the quartile method.
(3) Variable transformation: Converting some qualitative data into quantifiable indicators (e.g., diversity
index).
The main analysis methods include:
(1) Descriptive statistical analysis: Understanding the basic distribution characteristics of board diversity
and company performance among the sample companies.
(2) Correlation analysis: Initially exploring the relationship between various dimensions of board diversity
and company performance indicators.
(3) Multiple regression analysis: Deeply studying the impact of board diversity on company performance
while controlling for other factors that might influence performance.
Control variables include industry characteristics, company size, capital structure, and market competition
level, to eliminate the interference of other factors on company performance and improve the reliability of the

research results.

4. Key research findings

In exploring in depth how ROA and ROE are affected by multiple factors such as gender, proportion of
independent directors, and international relations, we construct a complex and sophisticated analytical
framework to uncover the potential interactions between these variables and their subtle effects on corporate
financial performance. However, through rigorous statistical data and empirical analysis, our research results
show that the correlation between the above three core factors and ROA and ROE has not reached the level of
statistical significance in the selected research sample range.

Specifically, in terms of the gender dimension, although discussions on the relationship between gender
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diversity and enterprise performance have become increasingly heated in recent years, our research data show
that after gender is included in the model as an independent variable, the P-values of both ROA (Figure 2) and
ROE (Figure 3) are much higher than the traditional significance level (such as 0.05), reaching 0.822 and 0.861,
respectively. This clearly indicates that the direct contribution of gender factors to the financial performance
of firms in the current sample is not significant. This finding may imply that while gender diversity has
potential benefits in terms of corporate culture, innovation capacity, and quality of decision-making, its impact
on specific financial performance may be mediated or masked by more complex factors. It is also important
to note that although female directors currently comprise 22.3% of board positions, they are predominantly
concentrated in the legal field, limiting their influence on overall company development. To truly improve
gender diversity, companies must not only increase the number of female directors but also diversify their

professional backgrounds and ensure their actual influence in corporate governance.
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Similarly, as an important part of the corporate governance structure, the increase of the proportion of
independent directors is generally regarded as an important means to improve the efficiency of corporate
supervision and the scientific nature of decision-making. However, our analysis results show that the P-values
between the proportion of independent directors and ROA and ROE are 0.882 and 0.28, respectively, indicating
that in the current sample, the change of the proportion of independent directors does not significantly affect the
financial performance of enterprises (Figures 4 and 5). This may be related to factors such as the independence
and professionalism of independent directors and the actual effect of their participation in corporate governance,

or it may be affected by other more direct market or operational factors.
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As for international relations, although multinational operations are increasingly common in the context of
globalization, our study found that the correlation between international experience and ROA and ROE is also
not significant (P-values of 0.708 and 0.813, respectively), see Figures 6 and 7. This may be due to the high
complexity and uncertainty of the international market, the advantages and risks brought by the international
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experience of enterprises coexist, and its impact on the financial performance of enterprises may be lagging and

non-linear, which is difficult to be directly reflected in the financial indicators in a short period of time.
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Figure 7. INTER-ROA

Additionally, we also examined the factors of industry specialty diversity and professional background

diversity, and the results also showed that there was no significant relationship between them and ROA

and ROE (Figures 8 and 9). This further emphasizes the diversity and complexity of corporate financial

performance and the fact that it is difficult for a single factor to independently explain its changes. It is also

worth noting that on average, each board contains 4.2 different professional backgrounds, covering fields such

as finance, law, engineering, and management, with “other fields” accounting for 25%. This reflects the growing

importance of emerging areas in corporate governance. To improve governance and market competitiveness,

companies should focus on attracting and cultivating professionals in emerging fields such as digital technology,

sustainability, and artificial intelligence.
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Figure 9. D-ROA;ROE

As for why these factors did not show a significant impact, we believe that the main reason is the limitation
of the sample size. Small sample sizes may not adequately reflect the overall characteristics, resulting in
unstable statistical results. At the same time, the timeliness of the data itself and the volatility of the market
environment are also factors that cannot be ignored. Especially in the case of market depression, the overall
operating conditions of enterprises are generally under pressure, and the marginal contribution of any single
factor to the performance of the company may be covered up by market fluctuations.

In summary, factors such as gender, proportion of independent directors, international relations, and
industry and professional diversity play an important role in corporate governance and strategic decisions,
but their direct impact on ROA and ROE is not significant in a given sample and market environment. This
reminds us that when evaluating business performance, we should consider multiple factors and recognize the
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decisive role of market feedback and the overall economic environment on business performance. Moreover,
future studies can further expand the sample scope and use data over a longer time span to more fully reveal the
complex relationship between these variables. At the same time, companies should continue to emphasize the
diversity of professional backgrounds and the actual influence of female directors, pay attention to generational
transitions in family-owned enterprises, balance board stability and innovation, and attract professionals from
emerging fields to join boards. This will not only enhance governance structures but also position companies

for sustainable growth in an increasingly complex and dynamic business environment.

5. Discussion

In the in-depth analysis of the complex picture of the relationship between board diversity and corporate
performance, although this study did not directly verify the traditional hypothesis that diversity generally has
a significant positive effect on corporate performance, it unexpectedly revealed the potential value and subtle
influence of diversity in multiple dimensions, opening up a new perspective for future research and practice ™.

First, the discussion of gender diversity goes beyond simple quantitative statistics to deeper policy effects
and social changes. The study found that gender diversity has a certain impact on corporate performance, which
is not only a positive echo of the Singapore government’s long-term commitment to gender equality policy, but
also indicates that in a more open and equal governance environment, the unique perspective and leadership of
female directors can bring hard-to-quantify value creation to the company. This suggests that further promoting
the increase of the proportion of female directors is not only a response to social justice, but also a strategic
choice to enhance the competitiveness and innovation ability of enterprises "'

Second, the positive effects of age diversity, especially its contribution to market value growth, reveal an
important governance principle: the balance between experience and vitality. Directors of different ages, with
their own brand and experience accumulation, have formed valuable complementary knowledge and skills in
the board of directors. The younger generation of directors brings innovative thinking and market acumen,
while the senior directors protect the company with their deep industry insight and sound decision-making
ability. This inter-generational synergy provides a solid guarantee for the long-term and steady development of
the company.

Moreover, the significant impact of professional diversity, especially in technology- and innovation-
intensive industries, highlights the strong link between industry characteristics and board composition. For
such enterprises, which are highly dependent on innovation and technological progress, the board of directors
with diversified professional backgrounds can gather wisdom and resources from different fields to provide
diversified perspectives and solutions for corporate strategy formulation and technological breakthroughs. This
finding emphasizes that enterprises should flexibly adjust the professional composition of directors according to
their own industry characteristics and development needs, so as to maximize the advantages of diversity .

The complex performance of the diversity of tenure reveals the delicate balance between the stability and
vitality of the board. Moderate term renewal can keep the board of directors’ fresh blood and innovation ability,
avoiding rigid thinking; Excessive replacement may destroy the continuity and stability of decision-making.
Therefore, when managing board tenure, companies should seek to strike the right balance between stimulating

new thinking and maintaining consistency in decision-making **.

6. Conclusion and suggestions

To sum up, this study fails to fully verify the overall positive impact of board diversity on enterprises. Just as
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SONY Corporation and the game industry have suffered huge losses due to the promotion of diversified culture,
blindly making diversified changes for the sake of diversity is not a wise decision. The purpose of diversity is
to allow more perspectives to enter the decision-making level, so the board of directors can be improved in the
following ways.

(1) Paying attention to the balance of age structure: In the selection of board members, enterprises should
take into account the balance of experience and vitality, to ensure that both the stable guidance of senior
directors, and the innovative drive of new directors.

(2) Adjusting professional backgrounds according to industry characteristics: Especially for technology
and innovation-driven companies, special attention should be paid to the diversity of professional
backgrounds of the board of directors, and the construction of interdisciplinary board teams to cope
with the rapidly changing market environment and technological challenges.

(3) Reasonable management of tenure diversity: Enterprises should develop a scientific tenure management
system, which not only keeps the board of directors moderately updated to stimulate vitality, but also
avoids the damage of excessive turnover to the continuity of decision-making.

Through the implementation of these measures, enterprises can make more effective use of the advantages

of board diversity, optimize corporate governance structure, improve corporate performance, and achieve

sustainable development.
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