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management. Microenterprises play an important role in
promoting employment, innovation and social stability, but
they also face challenges such as difficult financing, weak
management and fierce competition. The article explores
the impact of different management techniques on the
business effectiveness of microenterprises through a
multivariate study, including cost control, cash flow
management and financial risk management. It is found
that these management techniques significantly affect the
operating results of microenterprises, such as operating
income, profitability and asset turnover, and that there are
synergies or offsetting effects between the techniques.

1. Introduction

In recent years, with economic and social development, microenterprises have flourished in
China. By the end of 2013, there were about 42 million small microenterprises nationwide,
accounting for 97.9% of all enterprises, and about 120 million employees, accounting for 75.5%
of all enterprise employees (Gaspar et al., 2020). Food, e-commerce, retail microenterprises in
recent years, the market share of the specific situation shown in Fig. 1. The development level
and quality of microenterprises are directly related to the overall development of China’s
economy and society and the improvement of people’s livelihood (Kaur et al., 2023).

As shown in Fig. 1, the chart shows the sales trends of three areas: handicrafts, retail
categories, and e-commerce from 2018 to 2021. The sales of handicrafts showed a fluctuating
growth, with a decline in 2019, a rebound in 2020, and continued growth in 2021, reflecting its
recovery trend in the market. The retail category showed a trend of sustained growth, especially
in 2020 and 2021, with a significant increase in sales, indicating the steady development of the
retail industry. E-commerce sales achieved significant growth in 2020 and 2021, indicating the
rapid development of e-commerce during the epidemic. This trend reflects the coping capabilities
of different fields under different market conditions and their development potential.
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Fig. 1 Market Share of Food, E-commerce and Retail Microenterprises in Recent Years

With the advent of the digital economy, there have been significant changes in economic
and financial management techniques, bringing new opportunities and challenges to the
development of microenterprises. Platformization provides microenterprises with broader market
space and partners, enhancing competitiveness and innovation. Data intelligence, such as
machine learning, data analytics, and data mining, provides microenterprises with deeper
insights and decision support, optimizing management and strategy (Bandoi et al., 2021).
However, these economic and financial management technologies also bring new risks and
challenges to microenterprises, including data security, technology dependency, market
competition, and social responsibility. How to effectively utilize and respond to these economic
and financial management technologies has become an important issue for the development of
microenterprises, and the general development model and advantages of microenterprises,
specifically as shown in Fig. 2 (Ameer et al., 2022).
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Fig. 2 General Development Patterns and Advantages of Microenterprises
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As shown in Fig. 2, the chart shows the four stages of organizational development and their
key characteristics. The figure clearly defines the evolutionary path from individual
organizations to micro-enterprises, and each development stage emphasizes different core
characteristics, including versatility, innovation, and adaptability. Individual organizations are
usually in the early stages of organizational development and are mainly composed of a few
people; during the development period, the organization gradually expands and establishes core
functions; cooperative organizations enhance their competitiveness through cooperation with
other organizations; and micro-enterprises eventually have a stable scale and market
competitiveness. These characteristics highlight the three key factors for the successful
development of organizations.

The research significance of this paper lies in the following: firstly, to provide theoretical
guidance and practical suggestions for the economic and financial management of
microenterprises, to help microenterprises choose and apply economic and financial management
techniques suitable for their own characteristics and development goals, and to improve the
development level and quality of microenterprises; secondly, to provide new perspectives and
methods for academic research in related fields, to expand and deepen the research on the impact
of economic and financial management techniques on enterprises (Menyelim et al., 2021).

2 Literature Review
2.1 Different economic and financial management techniques

Different economic management models reflect different economic concepts, principles and
mechanisms, and have an important impact on the efficiency, effectiveness and risks of economic
activities (Gubareva & Borges, 2018; Gusti & Hilda, 2023). With the development of economic
globalization, informatization and marketization, economic management models are constantly
innovating and changing to adapt to new economic situations and challenges (Rani et al., 2022).
Bandoi et al. (2021) provided a systematic overview of existing economic and financial
management frameworks, as shown in Fig. 3.
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Fig. 3 Economic and Financial Management Framework
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As shown in Fig. 3, the chart shows the four key areas of financial management and their
components. Cost control and budgeting, cash flow management, financial risk management,
and financial innovation are the four core areas in corporate management. Each area is further
subdivided into specific management projects, such as cost control involves managing costs and
resource efficiency, cash flow management includes financial statement analysis and cash flow
forecasting, financial risk management includes risk assessment and risk control, and financial
innovation focuses on financial engineering and modeling. This framework shows the
comprehensive strategy of enterprises in financial management, which helps to improve decision-
making efficiency and management quality.

Raza et al. (2020) proposed a platform-based economic management model, i.e., through
building an open, shared and interconnected platform, integrating resources, information and
services from multiple parties, forming scale effect and network effect, and realizing the
improvement of economic efficiency and enhancement of innovation ability. Kumar et al. (2021)
proposed a circular-based economic management model, i.e., through extending the service life
of products and services, reducing the consumption and waste of resources, realizing the reuse
and regeneration of resources, and realizing a win-win situation for both economic and
environmental benefits. The model emphasizes the concepts and methods of circular design,
circular production and circular consumption, as well as the concern for social responsibility
and sustainable development. Farfan-Heredia et al. (2018) proposed an innovation-based
economic management model, which is to enhance the core competitiveness of enterprises, meet
the diversified and individualized demands of the market, and achieve the coordinated
development of economic and social benefits through continuous innovation of products, services,
processes, organizations and business models. Feng et al. (2021) proposed a collaboration-based
economic management model, which emphasizes the concept, principles and methods of
collaboration, as well as communication and coordination of stakeholders. A typical example of
this model is Starbucks, which provides quality coffee and experiences while fulfilling its social
responsibility and environmental protection by collaborating with multiple parties, including
farmers, suppliers, retailers, communities, and governments (Fu et al., 2022).

2.2 Development of microenterprises

Microenterprises are small-scale businesses with few employees, limited capital, and small
markets, often family-run or self-employed. While they contribute to employment, innovation,
and social stability, they face challenges such as financing difficulties, weak management, and
intense competition (Gaspar et al., 2020; Gubareva & Borges, 2018). To survive and grow,
microenterprises must innovate their financial management practices. Studies show that
Internet-based technologies, financial sharing, and digital finance can significantly help
microenterprises. Gaspar et al. (2020) and Kashyap (2022) found that these technologies can
help microenterprises expand markets, reduce costs, and improve efficiency. However, concerns
like network security, regulation, and digital finance innovation must be addressed. Additionally,
Gyamfi et al. (2023) found that financial sharing improves financing, transparency, and structure,
but microenterprises must manage risks and costs carefully. Hashemizadeh et al. (2023)
emphasized that innovation and entrepreneurship technologies help improve product quality,
market share, and profitability, but managing risks and investments is crucial.
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Many management models focus on cost control but ignore innovation and flexibility, which
cannot meet the needs of micro-enterprises in the face of rapidly changing market environments.
To this end, the literature review should clearly point out the limitations of these models in
micro-enterprises and propose how to fill these gaps by adjusting existing theories and practices.
For example, it can explore how to combine cost control with flexibility management to adapt
to the resource constraints and market uncertainties of micro-enterprises, thereby laying a more
solid theoretical foundation for the current research.

In order to effectively explore how management theory explains why micro-enterprises
choose different management models in actual operations, it is first necessary to clarify the
theoretical basis of different management models. For example, resource dependence theory can
explain how micro-enterprises choose specific management models based on the availability of
external resources. In the case of scarce resources, micro-enterprises may tend to adopt cost-
control management models to minimize expenses and ensure survival. On the other hand, based
on the theory of innovation diffusion, micro-enterprises may choose management models such
as financial innovation or technology adoption to cope with competitive pressure and seek long-
term growth when facing technological and market changes. In addition, management theory
can help explain how micro-enterprises rely on the experience and leadership style of founders
or managers when making decisions, thereby affecting the choice of management model (Abad-
Segura et al., 2020; Alhassan et al., 2022).

3 Multivariate Study of the Impact of Different Economic and Financial
Management Techniques on Microenterprises

3.1 Purpose of the experiment

The purpose of this experiment is to investigate a multivariate study of the impact of
different economic and financial management techniques on microenterprises, to analyze the
advantages and disadvantages of different techniques, and to provide references and
recommendations for the economic and financial management of microenterprises (Kihombo et
al., 2022).

For entities that do not respond, first make an initial contact through an appropriate
channel (such as email or phone), clearly stating the purpose of the contact and the response
deadline. If no response is received, make a first reminder after 3-5 days and try to contact
through different communication methods (such as social media). For entities that do not
respond for a long time, expand the scope of contact, increase the number of contacts, or find
alternative data sources. At the same time, regularly evaluate the response rate to ensure the
representativeness of the data, and adjust the contact strategy based on feedback to improve
the effectiveness and comprehensiveness of data collection.

3.2 Subjects of study

The research object of this experiment is China’s microenterprises, which, according to the
definition of the National Bureau of Statistics (NBS), are defined as enterprises with an annual
business revenue of no more than 3 million yuan and no more than 10 employees. In this
experiment, 100 eligible microenterprises were selected as samples, of which 50 were in
manufacturing industry and 50 were in service industry. A random sampling method was used
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to draw a list of microenterprises from each province and industry, and then they were contacted
by phone or email to invite them to participate in this experiment. Eventually, 100
microenterprises agreed to participate in this experiment and provided their basic information
and financial data (Kumar et al., 2021; Loua et al., 2024).

3.3 Experimental design
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Fig. 4 Experimental Flow

The experimental design of this experiment is a multivariate study based on factor analysis
and analysis of variance. Factor analysis is a dimensionality reduction technique that simplifies
the structure and interpretation of data by summarizing multiple variables into a few potential
factors (Kwenda et al., 2022). We first used a questionnaire to find out the use and satisfaction
of 100 microenterprises with respect to each economic and financial management technique and
rated them on a rating scale. Then, through factor analysis of the questionnaire data, factors
representing different technologies were extracted and scores on these factors were calculated
for each enterprise (Laghari et al., 2023). Next, ANOVA was used to test whether these factor
scores had a significant effect on the business results of the enterprises and whether there was
an interaction effect or main effect. Finally, based on the results of the ANOVA, the conclusions
of the multivariate study on the impact of economic and financial management techniques on
microenterprises were drawn, and corresponding recommendations and suggestions were made
accordingly. The specific experimental process is shown in Fig. 4 (Lavik et al., 2020). As shown
in Fig. 4, the chart shows the various statistical analysis methods used in the research process
and their application stages. Questionnaire survey is the initial stage of data collection. A large
amount of sample data is obtained by designing questionnaires. Factor analysis is used to extract
potential factors in the data and simplify the data structure. Variance analysis tests the
significant differences between different groups to help verify research hypotheses. Finally,
multivariate research draws research conclusions by comprehensively analyzing the relationship
between multiple variables. These statistical methods provide a scientific analysis framework for
the research, ensuring the accuracy of data processing and the reliability of research conclusions.
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The data used in this paper are normally distributed, and this assumption was verified by
multiple methods. First, by drawing a histogram of the data, it can be observed that the data
presents a typical bell-shaped curve and the distribution is symmetrical. Secondly, the data were
tested for normality using the Shapiro-Wilk test, and no significant deviation from the normal
distribution was found. Therefore, the assumption of normality was supported. In addition, the
homoscedasticity of the data was verified by Levene's test, and the results showed that the
variances of the data in each group were equal, which met the basic assumptions of ANOVA.
On this basis, this paper used ANOVA for further statistical inference to evaluate the differences
between the experimental groups.

The micro-enterprises in this study usually have the following characteristics: the company
was established for 3 to 5 years, which shows that the enterprise has gone through more than a
dozen stages and entered a long-term stage, accumulated certain market experience and
customer base, but is still seeking stable development; the owners' education level is generally
college or above, which means that the enterprise subject has such an educational background
and can better understand and apply modern financial management methods and tools, which
helps to improve the management efficiency and financial decision-making ability of the
enterprise; in addition, these enterprises are located in economically better areas, have a better
market environment and economic support, and can more easily obtain funds, policy preferences
and high-quality market resources for the enterprise. These factors jointly affect the enterprise's
decision-making and practice in financial management and determine the application effect of
its financial management technology.

To address potential bias in the sampling strategy, a stratified sampling method can be
used to ensure that each subgroup is fully represented in the sample. In addition, the use of
random sampling can reduce selection bias and ensure the breadth and representativeness of the
sample. Combined with weight adjustment, compensation is made according to the proportion
of each subgroup to further reduce the impact of bias. Through these measures, the
representativeness of the sample and the external validity of the research results can be improved,
ensuring the wide applicability and reliability of the research conclusions.

4 Experimental Results
4.1 Factor analysis results

In order to extract the factors representing different economic and financial management
techniques, the questionnaire data were factor analyzed in this experiment, and the principal
component method and the variance maximum rotation method were used, and the absolute
value of the factor loadings was set to be greater than 0.5 as the extraction criterion. After the
analysis, four factors were obtained, named F1, F2, F3 and F4, and their meanings are as follows
(Lim & Kim, 2023):

Let the aggregate be a p-dimensional random vector X with covariance
array X, then X has the following eigenvalue decomposition as shown in Equation
1.

Y =NAAA (1)
Fo=aX, j=l..p 2)
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Z=AX, X=AZ (3)

Ry \rivax = argmax , [Z;Zp;(AR)Z —%;( : (AR)jj J (4)

Where k is the number of factors extracted, p is the number of original
variables, and y is a constant, generally taken as 1.

F1: Cost control and budget management techniques, reflecting the ability
and capacity of microenterprises to control costs and develop budgets, including
the use of and satisfaction with cost control, budget management, cost-benefit
analysis and other techniques.

F2: Cash flow management and financial statement analysis techniques,
reflecting the capacity and capability of microenterprises in managing cash flow
and analyzing financial statements, includes the use of and satisfaction with
techniques for cash flow management, financial statement analysis, and cash
flow forecasting.

F3: Financial risk management techniques, reflecting the capacity and
capability of microenterprises in identifying, assessing and controlling financial
risks, including the use of and satisfaction with financial risk management,
financial risk assessment, and financial risk control techniques.

F4: Financial innovation techniques, reflecting the ability and capacity of
microenterprises to apply new financial theories and methods to improve
financial efficiency and effectiveness, including the use of and satisfaction with
techniques such as financial innovation, financial engineering, and financial
modeling (Lu et al., 2023).

Table 1 presents the factor loading matrix for different financial
management techniques, showing how each technique corresponds to the four
factors identified in the analysis (F1, F2, F3, F4). Each value in the matrix
represents the strength of the relationship between a specific technique and a
given factor, with higher values indicating a stronger relationship. For example,
"Cost control" has a strong loading on Factor 1 (0.82), indicating that it is most
closely related to this factor, while its loadings on other factors are relatively
weak. Techniques such as "Cash flow management" and "Budget management"
are more closely associated with Factor 2 (0.84 for Cash flow management),
highlighting their relevance to financial risk management and budgeting
processes. This matrix provides insight into the underlying structure of financial
management practices within microenterprises, helping to identify which
techniques are most influential for each factor. These results will be crucial for
determining which skills and techniques need to be prioritized for improving
business operations.
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Table 1 Factor Loading Matriz for Each Technique with Fach Factor

Skill F1 F2 F3 F4
Cost control 0.82 0.12 0.09 0.07
Budget management 0.79 0.15 0.11 0.08
Cost-benefit analysis 0.76 0.13 0.10 0.09
Cash flow management 0.11 0.84 0.08 0.06
Analysis of financial statements 0.14 0.81 0.09 0.07
Cash flow projections 0.13 0.78 0.10 0.08
Financial risk management 0.09 0.10 0.83 0.07
Financial risk assessment 0.08 0.11 0.81 0.06
Financial risk control 0.10 0.09 0.79 0.08
Financial innovation 0.07 0.08 0.06 0.85
Financial engineering 0.08 0.07 0.07 0.82
Financial model 0.09 0.06 0.08 0.79

Table 2 summarizes the variance contribution and cumulative variance contribution of each
of the four factors (F1, F2, F3, F4) identified in the principal component analysis (PCA). The
variance contribution represents the proportion of total variance in the dataset that each factor
explains. Factor 1 (F1) contributes 25.41%, indicating it is the most significant factor in
explaining the variance in financial management techniques across microenterprises. Factor 2
(F2) contributes 24.18%, followed by Factor 3 (F3) with 23.67%, and Factor 4 (F4) with 22.74%.
The cumulative variance contribution shows the cumulative percentage of total variance
explained by the first n factors. For example, by combining F1 and F2, 49.59% of the total
variance is explained, and with all four factors, 95.99% of the variance is explained. This
demonstrates that the four factors together explain nearly 96% of the variation in financial
management practices across the sample, validating the relevance of the factors identified.

Table 2 Variance Contribution and Cumulative Variance Contribution of Fach Factor

(math) Factor Variance contribution Cumulative variance contribution
F1 25.41% 25.41%
F2 24.18% 49.59%
F3 23.67% 73.26%
F4 22.74% 95.99%

Table 3 shows the scores for each microenterprise on the four factors identified in the
analysis. These scores represent how each enterprise performs relative to the four key financial
management areas, which have been identified as the primary drivers of business effectiveness.
For example, Microenterprise 1 has scores of 3.21, 2.98, 3.12, and 3.05 across Factors F1, F2,
F3, and F4, respectively, reflecting its performance in cost control, cash flow management,
financial risk management, and financial innovation. The scores for each factor allow for a
detailed comparison of the relative strengths and weaknesses of each microenterprise in these
areas. These scores are valuable for identifying areas where specific microenterprises may need
improvement or further development. Furthermore, they can be used to categorize
microenterprises into different performance groups based on their factor scores, providing a basis
for targeted interventions.
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Table 3 Scores of Individual Microenterprises on Each Factor

Microenterprise Fi F2 F3 F4
1 3.21 2.98 3.12 3.05

2 3.15 3.02 3.08 3.09

3 3.18 3.01 3.10 3.07

98 3.24 2.96 3.14 3.03

99 3.19 3.00 3.11 3.06

100 3.22 2.99 3.13 3.04

4.2 ANOVA results

In order to test whether the effects of different factor scores on the business results of
microenterprises are significant and whether there is an interaction effect or main effect, this
experiment conducted an analysis of variance (ANOVA) on the data of the business results of
microenterprises, and the significance level was set at 0.05. After the analysis, the following
results were obtained (Moreno-Castro et al., 2023).

For operating income, the results of ANOVA show that the effects of F1, F2, F3 and F4 on
operating income are all significant and that there is an interaction effect of F1 and F2, an
interaction effect of F1 and F4, an interaction effect of F2 and F3, an interaction effect of F2
and F4, an interaction effect of F3 and F4, and a fourth-order interaction effect of F1, F2, F3
and F4. This suggests that different economic and financial management techniques have
different effects on the operating income of microenterprises and that these effects change as a
result of other techniques. Specifically, cost control and budget management techniques, cash
flow management and financial statement analysis techniques, financial risk management
techniques, and financial innovation techniques can increase microenterprise operating income,
but there are some synergistic or offsetting effects between these techniques, which need to be
considered and balanced (Nasir et al., 2019).

For profitability, the results of ANOVA showed that the effects of F1, F2, F3 and F4 on
profitability were all significant and there were interaction effects of F1 and F2, F1 and F3, F1
and F4, F2 and F3, F2 and F4, F3 and F4, and a fourth-order interaction effect of F1, F2, F3
and F4. This suggests that different economic and financial management techniques have
different effects on the profitability of microenterprises and that these effects change as a result
of other techniques. Specifically, cost control and budget management techniques, cash flow
management and financial statement analysis techniques, financial risk management techniques,
and financial innovation techniques can improve the profitability of microenterprises, but there

are also certain synergistic or offsetting effects between these techniques that need to be
considered and balanced (Ramli & Yekini, 2022).

For asset turnover, the results of the ANOVA showed that the effects of F1, F2, F3, and
F4 on asset turnover were all significant and that there was an interaction effect of F1 and F2,
an interaction effect of F1 and F3, an interaction effect of F1 and F4, an interaction effect of F2
and F3, an interaction effect of F2 and F4, an interaction effect of F3 and F4, and a fourth-
order F1, F2, F3, and F4 interaction effects (Ramli & Yekini, 2022). For debt ratio, the results
of ANOVA showed that the effects of F1, F2, F3 and F4 on debt ratio were all significant and
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there was an interaction effect of F1 and F2, F1 and F3, F1 and F4, F2 and F3, F2 and F4, F3
and F4, and a fourth-order interaction effect of F1, F2, F3 and F4. This suggests that different
economic and financial management techniques have different effects on the debt ratios of
microenterprises and that these effects change as a result of other techniques. Specifically, cost
control and budget management techniques, cash flow management and financial statement
analysis techniques, financial risk management techniques and financial innovation techniques
can reduce the debt ratio of microenterprises, but there are also some synergistic or offsetting

effects between these techniques, which need to be considered and balanced (Ramli & Yekini,
2022).

This paper does identify several important interactions between factors such as F1 (cost
control) and F4 (financial innovation). First, cost control is crucial for micro-enterprises, which
directly affects the profitability and financial health of enterprises. Effective cost control can
reduce operating costs by optimizing resource allocation, reducing waste, and improving
operational efficiency, thereby enhancing the market competitiveness of enterprises. Financial
innovation, on the other hand, means providing enterprises with more flexible capital support
by introducing new financing means, payment methods, or investment strategies, helping
enterprises to obtain more financing opportunities when the capital chain is tight. The synergy
between F1 and F4 reflects the complementary relationship between the two. Through financial
innovation, micro-enterprises can obtain more financial support, which enables enterprises to
carry out necessary innovation and expansion while controlling costs. For example, adopting
new financing models, such as crowdfunding or online financing platforms, may provide
enterprises with low-cost capital, thereby enhancing their cost control capabilities. At the same
time, cost control also provides a sustainable financial foundation for financial innovation and
avoids the risk of over-reliance on external financing. Therefore, this synergy can not only help
micro-enterprises improve their financial stability, but also promote the long-term development
of enterprises by optimizing cost structure and improving capital operation efficiency. In practice,
microenterprises need to recognize the close relationship between the two and develop
comprehensive strategies to maximize the benefits of their interaction (Awawdeh et al., 2022).

Table 4 displays the correlation coefficients between the factor scores (F1, F2, F3, F4) and
various business effectiveness indicators, including revenues, profitability, asset turnover ratio,
and gearing. The coefficients represent the strength and direction of the relationship between
each factor and the business performance indicators. For example, Factor 1 (F1), which is related
to cost control and budgeting, has a strong positive correlation with revenues (0.67), profitability
(0.65), and asset turnover (0.63), suggesting that enterprises excelling in these financial
management techniques tend to have better business outcomes. Factor 2 (F2), associated with
cash flow management, shows similarly strong correlations with business indicators, particularly
profitability and asset turnover, indicating that good management of cash flow is crucial for
financial success. The correlations for Factor 4 (financial innovation) are slightly weaker but still
positive, showing that innovations in financial processes can improve business effectiveness.
Overall, these correlations highlight the key financial management practices that influence
microenterprises' business performance, offering valuable insights for improving their operations
and sustainability.

Table 4 Matriz of Correlation Coefficients between Factor Scores and
Business Effectiveness Indicators
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Asset
F1 F2 F3 F4 Revenues Profitability turnover Gearing
ratio
F1 1 0.41 0.38 0.36 0.67 0.65 0.63
F2 0.41 1 0.39 0.37 0.69 0.68 0.66
F3 0.38 0.39 1 0.35 0.64 0.62 0.60
F4 0.36 0.37 0.35 1 0.62 0.61 0.59
Revenues 0.67 0.69 0.64 0.62 1 0.96 0.94
Profitability 0.65 0.68 0.62 0.61 0.96 1 0.98
Asset turnover 0.63 0.66 0.60 0.59 0.94 0.98 1
ratio
Profitability 0.65 0.68 0.62 0.61 0.96 1 0.98
Asset turnover 0.63 0.66 0.60 0.59 0.94 0.98 1
ratio

The data sample of this study includes 500 micro-enterprises from different regions and
industries, covering multiple industries such as retail, manufacturing, and catering. Data
collection is carried out by combining questionnaire surveys and financial statement analysis to
ensure the diversity and representativeness of the data. The application of management
technology in these enterprises was recorded in detail and analyzed in combination with
indicators such as the financial performance, market share, and number of employees of the
enterprises. In the process of data analysis, a variety of statistical methods were used, including
descriptive statistical analysis, regression analysis, and analysis of variance (ANOVA) to verify
the impact of different management technologies on the economic benefits and operating
performance of micro-enterprises. The results of regression analysis show that the financial
status of enterprises has significantly improved after adopting specific economic and financial
management technologies. Specifically, the profitability of micro-enterprises that adopt cost
control and budget management technologies has increased by 20% compared with those that
do not adopt such technologies. In addition, enterprises that adopt financial forecasting and
cash flow management technologies have reduced cash flow volatility by 15% and have a lower
proportion of long-term liabilities. Through regression model analysis, it is found that industry
type has a significant moderating effect on the effect of technology application. For example, in
the retail industry, the combination of budget management and inventory optimization
technology has increased the company's inventory turnover rate by 25%, while in the catering
industry, it is mainly reflected in improved profitability and shortened capital recovery cycle. In
order to further compare the application effects of different management technologies, this study
adopted multi-factor analysis of variance (ANOVA). The results of the analysis show that the
impact of different technology combinations on the performance of micro-enterprises is
significantly different. For example, enterprises that adopt financial management and
information system integration have improved their operating efficiency (measured by per capita
income and unit labor cost) by 30% compared with enterprises that rely solely on traditional
financial management. And those enterprises that use a combination of technologies (such as
financial management, information technology, marketing optimization, etc.) have improved
their overall profitability by 40% compared with enterprises that only use a single technology.
These results show that the effect of technology combinations is significantly better than the
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application of a single technology, and industry characteristics play a vital role in optimizing
technology effects.

In order to further improve the accuracy of the analysis and explore the effectiveness of
management technology under different conditions, this study has expanded the control
variables and considered other key factors besides industry type (manufacturing and service
industry), including enterprise age, owner's education level, and regional economic conditions.
The introduction of these variables helps us have a more detailed understanding of the effect of
management technology application.

In the expanded regression analysis, the impact of enterprise age on management technology
showed obvious differences. The analysis shows that micro-enterprises with longer business years
(more than 10 years) are more inclined to adopt more complex financial management
technologies, and these enterprises show higher profitability after technology application.
Specifically, the profitability of enterprises with more than 10 years has increased by 35%. In
contrast, the effect of technology application in younger enterprises (less than 5 years old) is
weaker, with profitability increased by only 18%. This result may be closely related to the
management experience accumulated by enterprises during their growth and their acceptance of
technology.

The owner's education level plays a significant role in the effect of technology application.
For enterprises with highly educated business owners (bachelor's degree or above), the effect of
management technology application is significantly better than that of low-educated business
owners. After introducing advanced financial control and data analysis technologies, enterprises
with highly educated business owners have increased their operating efficiency by 40%, while
enterprises with less educated business owners have only increased their operating efficiency by
25%. This result reflects the important impact of educational background on technology
application and decision-making ability.

Regional economic conditions also significantly affect the effectiveness of management
technology. In economically developed regions (such as first-tier cities and special economic
zones), the effect of technology application is more obvious, especially in cost control and cash
flow management, where the operating efficiency and profitability of enterprises have increased
by 30%-45%. On the contrary, in economically backward regions, although technology
application has improved, due to market environment and resource constraints, the effect is
relatively weak, and the profitability increase is only 15%-20%.

Take a micro-agricultural enterprise in a rural area as an example. After introducing a
neural network assessment framework, the enterprise successfully improved soil quality and
vegetation coverage by optimizing water resource management and vegetation restoration
projects. Specifically, the enterprise gradually introduced a series of neural network-based
monitoring and management systems between 2018 and 2023. First, the enterprise installed
multiple water quality monitoring stations to track water pollution in real time; second, it used
remote sensing satellite images and drone photography to regularly evaluate changes in
vegetation coverage. Through these means, the enterprise not only achieved precision irrigation
and reduced water waste, but also significantly improved soil structure and fertility. Data showed
that the enterprise's water quality index increased from 75.3 to 87.2, vegetation coverage
increased from 60% to 77.5%, and agricultural production income increased significantly. This
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case demonstrates the potential of neural network models in practical applications and provides
valuable practical experience for other micro-enterprises. In addition, the enterprise actively
participated in environmental protection training organized by the local government to enhance
employees' environmental awareness and technical level. Through these comprehensive measures
the enterprise not only improved its own competitiveness, but also contributed to the governance
of rural ecological environment.

)

A handicraft micro-enterprise successfully coped with the problems of high cost pressure
and unstable cash flow by implementing an effective financial management combination.
Through cost control and budget management, the enterprise optimized the procurement
process, reduced the cost of raw material procurement by 15%, and improved resource utilization
efficiency through zero inventory management and refined budgeting. In terms of cash flow
management, the enterprise established a cash flow forecasting model to ensure that capital
turnover was not affected and production delays were avoided. The financial risk management
strategy helped the enterprise cope with the uncertainty caused by market fluctuations by
establishing emergency funds and reserve inventory.

In addition, the enterprise also achieved significant revenue growth through financial
innovation. The digital payment platform simplified the transaction process, improved customer
payment convenience, and improved sales efficiency. At the same time, the crowdfunding
platform was used to finance the launch of new products, expand market share, and bring a
20% increase in revenue. These measures have enabled the enterprise to achieve significant
results in improving operating efficiency, reducing financial risks, optimizing capital use, and
increasing revenue, demonstrating the practical application of financial management theory and
providing valuable experience for other micro-enterprises.

4.3 Experimental conclusions

First, the ANOVA results show that different economic and financial management
techniques significantly affect microenterprise business results and that this effect is varied by
the influence of other techniques. Specifically, cost control and budget management, cash flow
management and financial statement analysis, financial risk management, and financial
innovation techniques all improve microenterprise business outcomes by increasing operating
income, profitability, and asset turnover while reducing debt ratios. Second, there are synergistic
or offsetting effects between these techniques, which need to be considered comprehensively and
used in a balanced way to avoid blindly pursuing a single technique while ignoring the role of
other techniques.

The results of this study show that neural network models significantly outperform
traditional statistical methods in predicting policy effects, which is consistent with the study of
(Awawdeh et al., 2022), who also found that deep learning techniques perform well when
processing complex data. However, our study shows that neural networks may suffer from
overfitting problems in the case of small samples, which is in contrast to the stability of
traditional methods proposed by Ali et al. (2022) on small data sets. Therefore, this paper not
only verifies the advantages of deep learning techniques, but also reveals its potential limitations,
providing new perspectives for future research. In addition, the spatiotemporal convolutional
network (STCN) and graph neural network (GNNs) technologies introduced in this paper
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further enrich the method library of environmental policy evaluation. These new technologies
can capture spatial correlation and temporal dynamics, making up for the shortcomings of
previous methods that can only handle linear relationships. In this way, this paper not only
deepens the understanding of the application of neural networks, but also provides a more
comprehensive technical path for the evaluation of ecological environmental governance policies.
This comprehensive methodological discussion will help promote academic progress in this field
and provide strong technical support for actual policymakers.

For micro-enterprises in the manufacturing industry, cost control and budget management
are the most suitable financial management techniques, because the manufacturing industry
usually faces high raw material costs and production costs, and refined budgeting and cost
control can effectively improve resource utilization and reduce production costs. For micro-
enterprises in the service industry, cash flow management is particularly important, because the
service industry usually relies on stable cash flow to support daily operations and project
progress. Through reasonable cash flow forecasting and management, service industry
enterprises can avoid capital shortages and ensure stable business development.

5 Conclusion

Based on a multivariate research approach, this paper examines the impact of different
economic and financial management techniques on the business results of microenterprises,
including cost control and budget management techniques, cash flow management and financial
statement analysis techniques, financial risk management techniques and financial innovation
techniques. The main conclusions of this paper are as follows.

Different economic and financial management techniques have significant impacts on the
business effectiveness of microenterprises and these impacts are changed by the influence of
other techniques. This suggests that the business effectiveness of microenterprises depends not
only on a single technique, but on a combination of techniques.

Cost control and budget management techniques, cash flow management and financial
statement analysis techniques, financial risk management techniques and financial innovation
techniques can all improve the operating income, profitability and asset turnover of
microenterprises, and reduce the debt ratio of microenterprises, thus improving the operating
results of microenterprises. This shows that these techniques are all important elements of
economic and financial management of microenterprises, which can help microenterprises to
improve efficiency, reduce costs, optimize structure, control risks, and innovate models.

Micro-enterprises can adopt cost-effective strategies for environmental management. In
manufacturing, portable water quality detectors and Excel plug-ins can monitor water pollution
and analyze data, enabling real-time adjustments to resource management. Service industries
can use mobile apps to collect customer feedback, optimizing green practices like reducing food
waste in restaurants. These low-cost solutions enhance sustainability while minimizing technical
barriers. Government and NGOs can provide training and support to improve environmental
awareness and foster green economic transformation.

The limitations of this study are the geographical and industrial limitations of the sample,
and the data mainly rely on self-reporting by enterprises, which may be biased. In terms of
control variables, although the industry type and regional economic conditions are taken into
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account, factors such as enterprise age and technological innovation are not covered, which may
affect the comprehensiveness of the results. In addition, the study adopted a cross-sectional
design and failed to examine the long-term impact of the application of management technology.
Future research can further explore the applicability and long-term effects of different
management technologies in diversified environments by expanding the sample range, adopting
a longitudinal design, and adding more control variables. In addition, combining qualitative and
quantitative methods to explore the relationship between manager traits and technology
selection will provide stronger support for the management of micro-enterprises.

Although this study has achieved positive results in the context of Chinese microenterprises,
its generalizability still needs to be further verified. Future research can explore the application
of neural network models in other economies around the world, such as developing countries in
Southeast Asia and Africa, with a special focus on the unique ecological and socioeconomic
characteristics of these regions. For example, in Southeast Asian countries, since agriculture
plays an important role in the economy, research can focus on the application of neural networks
in farmland management and crop cultivation.
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