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1. Introduction

Rural aging has a significant negative impact on urban and industrial land as well as
transportation land. As the rural population ages, it leads to a decline in the availability and
utilization of these land types due to weakening economic and social vitality, as well as reduced
government investment. China possesses a diverse and deep-rooted cultural heritage, with a
long and illustrious history. Intangible cultural heritage, which holds significant importance in
China's traditional culture, has been passed down through generations, contributing to the
continuity of Chinese civilization [1-3]. It encompasses the traditional cultural beliefs of China
and serves as a representation of the societal and economic structures, as well as the intellectual
capabilities of people during specific historical epochs. Sustainable economic systems, e-
commerce, algorithm-based art education, cultural education, industrial business and creativity
are all interconnected concepts that play crucial roles in shaping our society and driving socio-
economic progress [4-5]. The aging of the rural population in China presents complex
challenges for the labor force and agricultural productivity. As younger residents migrate to
urban areas, rural communities face a growing shortage of working-age labor, particularly for
labor-intensive agricultural activities. This has led to a greater reliance on the elderly
population to maintain household operations and support the agricultural sector. However, the
generational gap between the aging residents and the younger migrant workers can hinder the
transfer of knowledge and the adoption of new technologies [6-10]. The decline in the rural
working-age population, combined with the physical limitations of the elderly, has resulted in
a decrease in overall agricultural productivity and efficiency, negatively impacting rural
incomes and food security [11-15]. The Chinese government has implemented various policies
and programs to address the challenges of rural aging, such as improving social security,
healthcare, and infrastructure [16-19].

Some rural communities have developed adaptive strategies, such as mechanization, crop
diversification, and the integration of elderly labor into non-agricultural activities, to cope with
the challenges of rural aging and labor shortages, underscoring the need for a multifaceted
approach to ensure the well-being of the aging population and the sustainable development of

rural areas in China [20]. The objective of the study is to further explore and evaluate the impact
2
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of this integration on market access, ethical practices, and data privacy by employing an
artificial neural network (ANN). The study aims to provide insights into the relationships
between resource consumption, cultural exploration, market access, ethical practices, and data
privacy by analyzing predictions generated by the ANN. Moreover, the investigation will
evaluate the precision of the ANN forecasts through the utilization of linear regression analysis,
thereby substantiating the effectiveness of the network. The primary objective of this study is
to enhance comprehension regarding the potential of incorporating e-commerce and algorithm-

based art education, aiming to stimulate sustainable economic growth and promote cultural

education.
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Table 1: Evaluation of Integration of E-commerce and Advanced Algorithm-based Art Education: Impact on
Resource Consumption, Cultural Exploration, Market Reach, Ethical Practices, and Data Privacy [20-34].

Evaluation Input variables Output variables

Case Study Resource Cultural Market Ethical Data Privacy
(ECS) Consumption (%)  Exploration  Reach (%) Practices (%) (%)

(%)

ECS1 70% 80% 5% 60% 65%
ECS2 50% 90% 80% 70% 5%
ECS3 45% 52% 85% 66% 80%
ECS4 55% 68% 54% 45% 44%
ECS5 60% 63% 60% 58% 52%

This procedure involved normalizing the predicted results and fitting a graph to the estimated
outcomes at multiple points. The resulting graph, derived using the linear regression method,
was juxtaposed with the y=x graph (representing 100% accurate estimation based on the input
targets from Table 1) to determine the error of the ANN. In the subsequent sections, we will

delve into an in-depth examination of the outcomes obtained from the ANN developed in this
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2.1. Hypothesis development

The primary objective of this research is to investigate the integration of e-commerce and
advanced algorithm-based learning in the context of art education, with the aim of establishing
an economically sustainable system and facilitating cultural education. Three hypotheses have
been formulated to guide the investigation: 1) the integration will yield a substantial reduction
in resource consumption compared to conventional approaches by leveraging e-commerce
platforms to minimize reliance on physical resources; 2) the integration will have a positive
impact on cultural exploration and foster creativity among learners, as advanced algorithms
can personalize learning experiences and facilitate cultural engagement; and 3) the integration
will create new economic opportunities and promote sustainable production and consumption
patterns, as e-commerce platforms provide wider market reach for local artists. The research
also aims to explore the impact of rural aging on agricultural land use and how advanced
techniques, such as ANNSs, can be leveraged to address this challenge. The integration of e-
commerce, advanced algorithms, and sustainable land use practices has the potential to

contribute to a more resilient and environmentally-conscious economic system.

2.2. Theoretical background

The theoretical lens of the digital economy provides insights into the transformative impact of
e-commerce. The concept of the Long Tail, introduced by Anderson et al. (2004) [20], shows
the ability of e-commerce platforms to facilitate the distribution and consumption of niche
products, leading to increased market diversity and reduced reliance on mass production.
Furthermore, the Resource-Based View theory, developed by Barney (1991) [21], shows the
strategic value of digital resources in driving competitive advantage. E-commerce platforms
enable businesses to leverage digital technologies, data analytics, and personalized marketing
to enhance customer experiences, expand their reach, and optimize operational efficiencies.
Cultural education involves the transmission of knowledge, values, and traditions that promote
cultural understanding, appreciation, and intercultural dialogue. The theoretical framework of
cultural capital, introduced by Lash et al. [22], recognizes the value of cultural knowledge and

experiences in social and economic contexts. It posits that individuals who possess cultural
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The creative economy;,
as proposed by Florida et al. (2002) [24], recognizes the economic value of creative activities,
including arts, design, media, and entertainment. It emphasizes the role of creativity in fostering
economic growth, attracting talent, and enhancing competitiveness. By integrating these
theoretical perspectives, the present study seeks to explore the potential synergies between
sustainable economic systems, e-commerce, algorithm-based art education, cultural education,
and creativity. It aims to contribute to the existing literature by examining how the integration
of these concepts can foster economic growth, promote cultural understanding, and nurture

creativity.

Figure 1. Methodology for Developing a Sustainable Economic System and Promoting Cultural Education in
Agriculture Society through E-commerce and Advanced Algorithm-based Art Education Integration using ANN
Modeling.
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The methodology depicted in Figure 1 shows the approach employed in this study to achieve
the objectives of developing a sustainable economic system and promoting cultural education
through the integration of e-commerce and advanced algorithm-based art education. The
utilization of ANN modeling serves as the core technique for predicting and optimizing the
optimal conditions for achieving the desired outcomes. The ANN architecture consists of a
hidden layer with five neurons and two input variables: resource consumption and cultural
exploration. The input variables capture relevant aspects related to sustainable economic

systems, including the efficient use of resources and the promotion of cultural heritage.

3. Result and Discussion

The research investigated the integration of e-commerce and advanced algorithm-based
learning in the context of art education, aiming to establish an economically sustainable system
and facilitate cultural education. The findings demonstrate the potential of this integration to
reduce resource consumption, foster cultural exploration and creativity among learners, and
create new economic opportunities while promoting sustainable production and consumption
patterns. The study also explored the application of advanced techniques, such as ANNS, to
address the challenge of rural aging and its impact on agricultural land use, showcasing the
potential to enhance land management and ensure the long-term sustainability of rural
communities [24-26]. The integration of e-commerce, advanced algorithms, and sustainable
land use practices presents a promising pathway towards a more resilient and environmentally-
conscious economic system. Figure 2 shows the ways in which e-commerce platforms play a
crucial role in promoting sustainable economic systems. Firstly, these platforms provide
businesses, particularly SMEs, with access to global markets, enabling them to expand and
grow their sustainable operations. By eliminating the need for physical storefronts, e-commerce
significantly reduces the environmental footprint associated with traditional retail, minimizing
energy consumption, greenhouse gas emissions, and optimizing supply chains for efficiency
[24-27]. Moreover, e-commerce platforms empower businesses to streamline their operations
and achieve efficient resource management through data analytics and advanced algorithms.

This allows for better demand forecasting, inventory management, and waste reduction,
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leading to a more sustainable use of materials and decreased resource consumption.
Additionally, e-commerce platforms serve as effective tools for promoting sustainable products

and practices to consumers [28-33].

Figure 2. Ways in which e-commerce platforms promote sustainable economic systems.
As mentioned in the preceding sections, we have employed a progressive neural network, as
outlined in Table 1, to predict changes in market access, ethical practices, and data privacy as
resource consumption and cultural exploration increase [31-34]. The network's performance
was evaluated and predictions were made for reduced market access, ethical practices, and data

privacy within the ranges of 0-70% and 0-90%, respectively.
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E-commerce platforms play a crucial role in promoting collaboration and
knowledge sharing among businesses

Online Marketplaces Forums and Communities

Supplier Networks

Collaboration Tools

Webinars and Workshops

Case Studies and Success Stories

Figure 3. Collaboration and Knowledge Sharing on E-commerce Platforms.

Table 2. Advantages and Disadvantages of E-commerce in Advancing Sustainable Economic Systems.

Aspect E-commerce Advantages Disadvantages

Resource Reduces resource Efficient use of Environmental impact of
Consumption consumption resources shipping and packaging
Subply Chain Enables efficient Streamlined inventory Dependence on centralized

PPl management and logistics distribution
Market Reach Prowdesa (\:A(/:léjsesr market Expanded customer base Increased competition

. Promotes sustainable ~ Encourages sustainable  Potential for exploitation of labor
Production - .
practices production

Table 2 shows advantages and disadvantages associated with utilizing e-commerce to advance
sustainable economic systems. In terms of resource consumption, e-commerce offers the

benefit of reducing resource usage through efficient resource allocation.
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Figure 4. Results of market access prediction using the ANN in this study.
Figure 4 (a-b) illustrates the neural network's predicted outcomes for reduced market access.
Figure 4 present the evident that cultural exploration, both in its low and high states, contributes
to increased market access. However, within the range of 55-85, market access reaches its
lowest levels. Resource consumption also has a minor impact. The estimated results for ethical
practices are depicted in Figure 5. According to the graphs, it can be concluded that ethical

practices exhibit a similar pattern to market access, but with a significantly faster rate of change.
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Figure 5. Results of ethical practices prediction using the ANN in this study.
Cultural exploration promotes ethical practices by fostering cross-cultural understanding,
challenging biases, presenting ethical dilemmas, and raising awareness of cultural
appropriation, leading to greater respect and collaboration across diverse perspectives. Figure
5 (a-b) shows the results of the ethical practices prediction using an ANN in the current study.
The ANN, a machine learning model inspired by the human brain's neural networks, was

employed to forecast and assess the ethical practices in the context of the study.
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Figure 6. Results of data privacy prediction using the ANN in this study.
Figure 5 illustrates the outcomes and results derived from the ANN's predictions. The
predictions were based on input variables related to ethical considerations and practices within
the study's framework. Figure 5 shows the accuracy and effectiveness of the ANN in predicting
ethical practices, providing valuable insights into the ethical dimensions of the study. The
results depicted in Figure 5 contribute to the understanding and evaluation of ethical practices
within the study, aiding researchers and stakeholders in making informed decisions and
implementing appropriate measures to uphold and improve ethical standards.
Figure 6 (a-b) shows the neural network's estimated results for data privacy. It is apparent that
data privacy behaves inversely to ethical practices and market access. Specifically, resource

consumption, whether low or high, leads to an increase in data privacy. The most significant
14
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growth is observed when resource consumption is at its lowest state (around 45-47%),
compared to its highest state. Data privacy is lowest within the range of 47-65. Cultural
exploration also has a minor effect when resource consumption is at its highest. Forums and
community spaces provided by these platforms offer valuable opportunities for businesses to

engage in discussions, seek advice, and share their experiences, thereby facilitating the

exploration of novel approaches to sustainability.

[y |


https://jast.modares.ac.ir/article-23-71208-en.html

[ Downloaded from jast.modares.ac.ir on 2024-11-25 ]

313
314

315
316

317

318

319

320

321

322

323

324

325

Journal of Agricultural Science and Technology (JAST)
In Press, Pre-Proof Version

(a) (b)
; Regression ( Market Reach (%) ): R=0.9964 g Regression ( Ethical Practices (%) ): R=0.99785
O Data O Data
o9t Fit A 09 r Fit
e Y 2 T ey 2 T
0.8 ' 0.8
w u
[l '3
= (=
G orr =g
+ +
B 06 B 06
g g
£ o5 o5t y
W04t W 04
1l t
s s
Boaf 203
s s
o) C
02r 02
01 0.1
0= . : 0 . + : +
¢ 0.2 04 06 0.8 1 0 0.2 0.4 06 0.8 1
Target Target
(c)

Regression ( Data Privacy (%) ): R=0.99621

-

S Data
Fit
Y=T

o
©

o I
~ =]

o
>®

o
e

Output ~= 1.1*Target + -0.034
=} o
w (3.

e
15}

01r

0 0.2 0.4 0.6 0.8 1
Target

Figure 7. Linear regression plots examining the error of the ANN in predicting market access, ethical practices,
and data privacy.

4. Conclusions

The study reveals that comprehending the effects of rural aging on land use is essential for the
sustainable development of both towns and townships in the long run. Policy implications
include limiting the expansion of urban/industrial and transportation land in aging rural areas,
and promoting agricultural technology and inputs to offset the impact on food production. The
evaluation of the integration of e-commerce and advanced algorithm-based art education has
provided valuable insights into its impact on resource consumption, cultural exploration,
market reach, ethical practices, and data privacy. The results from the evaluation case studies

demonstrate varying degrees of effectiveness across different input and output variables. The
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integration has shown potential in reducing resource consumption and expanding cultural
exploration, with ECS1 and ECS2 achieving notable improvements in these areas. Additionally,
the integration has demonstrated positive effects on market reach, with ECS2 and ECS3
showcasing higher percentages. However, the evaluation also reveals areas that require further
attention, such as ethical practices and data privacy, where the integration has not consistently

performed as well. ECS4 and ECSS5, in particular, exhibit lower percentages in ethical practices

and data privacy.
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