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ABSTRACT

The internet of things (IoT) has become a key support object for Chinese strategic emerging industries.
It is of great practical significance to promote the construction of the internet of things. Driven by
national policies, the development of the internet of things in China has achieved certain results,
but it also faces many problems. For example, there are few theoretical and empirical studies on the
internet of things economy. In this context, from the perspective of big data, this paper studies the
development model and influencing factors of the internet of things economy, and takes Jiangsu
Province as an example to put forward development strategies. This article studies the three-stage
development model of the IoT economic big data ecosystem: the primary stage, the growth and
maturity stage, and the integration stage. On the basis of the research on the development model, the
general evaluation method of the economic development model of the internet of things from the
perspective of big data is studied, and the general model of strategy selection is established.
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INTRODUCTION

Mankind has experienced three technological revolutions between the 18™ century and the present.
These include the steam revolution in the 1960s, the electric power revolution in the 1970s, and
the information technology revolution at the beginning of the 20" century (Bi & Wang, 2021). The
information technology revolution has led to changes in politics, the economy, culture, education,
and many other fields. It has profoundly influenced and changed the work and lifestyle of humans,
becoming a driving force for the development of modern productive forces (Bhatti et al., 2021).
The information industry has experienced three revolutions. The first revolution is represented
by computer information processing. The second is information transmission, represented by Internet
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and network communications. The third revolution will be represented by the rapid development of
the internet of things (IoT), which is denoted by connection, information acquisition, and perception
(Li et al., 2022).

The digital economy (also known as the knowledge economy, information economy, and
innovation economy) is a new economic form based on computer networks like the Internet (Xiao et
al., 2017). As of late December 2014, the Internet penetration rate in China was 47.9%, an increase
of 2.1% from the end of 2013. The number of Chinese netizens ranked first in the world (Throne &
Lazéaroiu, 2020).

On August 7, 2009, Wen Jiabao inspected the Wuxi High-tech Yuna Engineering Technology
R&D Centre of the Chinese Academy of Sciences. He pointed out that it is necessary to break
through key technologies as soon as possible and cultivate new growth points. In late September of
the same year, the IoT concept took shape. It went on to develop rapidly, spreading among hundreds
of millions of shareholders. By 2015, the Chinese IoT industry initially formed an IoT development
pattern driven by innovation, application, coordinated development, safety, and control.

In 2012, the Economic and Information Commission of Jiangsu Province issued the 12 Five-
Year Development Plan for the IoT industry in Jiangsu Province. According to the plan, Jiangsu
Province aims to develop the IoT economy and narrow the gap between it and developed countries.

The Chinese 12" Five-Year Plan takes scientific development as its theme and focus. The
development of the IoT economy accelerates the transformation of the Chinese economic development
mode, achieved through scientific development in economics, politics, society, culture, and other
aspects (Sestino et al., 2020). It involves the application of advanced technologies like infrared sensor
technology, radio frequency technology, laser scanning technology, and global positioning technology.
It also uses a variety of technologies to connect the Internet and mobile communication networks as
it realizes the intellectualization of technology (Nobre & Tavares, 2017).

The development of the IoT economy will promote the transformation of the Chinese economic
structure, which is currently in a period of optimization. Industrial development is changing from
extensive to intensive. The development of the IoT economy can further promote the adjustment
of industrial structures and enhance the economic structure (Guo et al., 2014). These changes are
conducive to environmental improvements that lead to more suitable living environments and a higher
level of living standards.

China, which is in a period of urban-rural integration construction, requires rural construction
through the development of smart agriculture, smart industry, and smart circulation industry. Changes
will occur in production and living environments in rural areas, promoting the integrated development
of urban and rural areas (Xie et al., 2020). Contributions will be made to the innovation of service
models, driving the development of emerging industries.

The Internet has subverted the traditional big data model. In turn, competition between enterprises
appeals to the customer. Enterprises must, therefore, adapt to this change. Results will include improved
work efficiency, healthy living, and energy savings.

It has become more important to conduct research on the Internet economy due to the rapid
development of China’s Internet economy. From a macro perspective, the Internet economy has a
vital impact on the adjustment of the economic structure, transformation of resource allocation, and
provision of jobs. The development of the Internet economy plays a role in stimulating the growth of
the national economy and improving the technological content of economic growth. From a mesoscopic
level (the perspective of industrial development), the Internet economy drives the development of
related industries. This includes the development of business formats like online trade, online shopping,
online tourism, and online payments. It also encompasses network base stations, optical fiber cables,
and network terminals. From a micro level, the establishment of a large-scale network virtual market
can change the traditional transaction mode, reduce social transaction costs, and promote endogenous
growth (Abu Ghazaleh & Zabadi, 2020).
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MATERIALS AND METHODS
Related Work

Zhao et al. (2016) presented a new framework for the efficient analysis of high-dimensional economic
big data based on innovative distributed feature selection. The feature subset obtained by a single
feature selection method may be biased; therefore, an ensemble feature selection method (SA-EFS)
based on sort aggregation is proposed. This method is oriented to classification tasks (Wang et al.,
2019). Jiang et al. (2019) used a Web crawler program to obtain a large amount of data on agricultural
product prices from the Internet. To further enhance the performance of machine learning-based
IDS(Intrusion Detection System), Zhong et al. (2020) proposed the big data-based hierarchical deep
learning system (BDHDLS). Yaoteng and Xin (2022) explored the sustainable development strategy
of green finance under the background of big data. Duan et al. (2021) combined the competitive
characteristics of economic forestry products and the development of the Internet. The model of
brand value enhancement of economic forestry products based on virtual brand communities is then
constructed (Duan et al., 2021).

The use of artificial intelligence technology in e-commerce can improve the service quality and
work efficiency of the e-commerce sales link. The construction of urban green space is, thus, an
indispensable part of every urban ecosystem, playing an active role in promoting urban economy and
development. Cao (2021) used this as a starting point, studying the structure of plant communities,
pattern of plant landscapes, and correlation between plant ecological factors inside and outside the
plant community. Applying big data technology to the macrodecision of regional economic information
is an effective way to make a macrodecision within the current economy.

Based on this background, Lin (2022) proposed a macroeconomic decision-making method for
regional industries based on big data technology. Conversely, classifier efficiency and predictive
accuracy and data legality could not be optimal for practical application. In this view, Venkateswarlu
et al. (2022) developed an oppositional ant lion optimizer-based feature selection with a machine
learning-enabled classification (OALOFS-MLC) model for FCP in a big data environment.

Concept of Internet Economy

The Internet economy includes network infrastructure in the network economy, interconnected
electronic markets, online merchants and customers, electronic money systems, legal and policy
frameworks, and other factors. It proposes the four-layer structure of network economy via an electronic
network, application, middleware, and online transaction (Rezabakhsh et al., 2006). According to the
current article, the Internet economy is the sum of all economic activities generated by the Internet. It
also includes all economic activities related to production, exchange, distribution, and consumption
generated through the Internet.

More people are accessing the Internet due to its rapid development. Users, in turn, leave traces
when surfing the Internet, such as browsing the Web or shopping online (Hou et al., 2020). Big data
collects and transforms these traces into data (Lakshmanaprabu et al., 2019). Big data may profoundly
affect our lives in the future and impact the Internet economy. One way to improve the use of big data
is to improve information content and the value of big data (Ingemarsdotter et al., 2019).

The Internet economy has broken the most core transaction model in traditional economic
activities. It has completed the information flow, logistics, and capital flow of transactions through
the Internet, giving birth to new business models and service formats. Its development is inseparable
from financial support. Corresponding financial innovation is inevitably required. Experts analyzed
the main performance of financial innovation in the Internet economy, pointing out the characteristics
of financial innovation in the Internet economy, including expanding financing channels, improving
market efficiency, combining payment, financing, and transactions, and improving network effects
(Liu et al., 2020).
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The IoT economy aims to accelerate industrial integration, change corporate development
strategies, and promote innovation. Feng and Liao (2020) studied the integration of the Internet
economy and traditional enterprises from the perspective of industrial integration. They found that
industrial integration under the Internet economy is a permeable integration.

Chinese Internet economic development is positive; however, there are regional differences. The
development of the Internet has changed traditional lifestyles and some cultures, impacting routines
they apply to shopping methods and payment methods. With the help of the cultural perspective,
scholars have studied the influence of regional culture on the development of the Internet economy.
They have put forward countermeasures and suggestions for the coordinated development of culture
and Internet within a region (Campbell, 2011).

Based on the above review, the early definition and research scope of the Internet economy stems
from the perspective of e-commerce. Over time, the definition of the Internet economy continues to
develop. Traditional Internet economic activities (e.g., e-commerce, online games, and online searches)
include economic activities involved in social media, cloud computing economy, loT economy, and
emerging network technologies and applications like big data and mobile network economic activities
(Koot et al., 2021). Information technology and terminal production technology continues to evolve,
as does the innovation of the big data model of the network economy (Nobre & Tavares, 2020).

loT Economic Research

Serving as a conceptual economy, the IoT economy is an economic form based on the Internet. It
is the economic format of dissemination in the non-real economy. The IoT economy transforms the
traditional economic model by using IoT technology, making the economic model more intelligent. It
alters the most basic operating laws of the traditional economy. The economics of the IoT is, therefore,
a comprehensive discipline (Xu et al., 2022).

Currently, there is no unified definition of the IoT economy. As a new economic form, it does
not have a significant impact on the traditional economy. In addition, scholars have invested little
time to the subject. According to this article, the IoT economy is a high degree of knowledge and
information as main resources. It dominates the IoT industry. The value is expressed as intelligent
products and material products are used as auxiliary products.

At present, research on the IoT economy focuses on theoretical analysis. The scope of the research
is also limited to the entire IoT industry chain. In recent years, the IoT economy has developed rapidly,
contributing to the gross domestic product. To conduct more in-depth research on the IoT economy
and better promote the development of the IoT economy, it is necessary to study the IoT economy
and big data ecosystem in which it is located.

In traditional IoT economic models, the system often uses a centralized architecture in which IoT
devices are connected to a central server through a centralized connection. In this model, IoT devices
send the collected data to a central server for processing and analysis. However, this architecture
has limitations. First, IoT devices usually have limited computational and storage capabilities. Thus,
the main data processing and analysis tasks rely on the central server. Second, the data needs to be
transmitted to the central server to process results in high communication latency. This seems less
applicable in scenarios with high real-time requirements. In addition, setting up and maintaining the
central server and related infrastructures may bring considerable cost pressures.

Data privacy and security are two prominent issues. As data is stored and processed centrally
during transmission, this may increase the risk of data privacy and security. Data that is not properly
protected may be compromised during transmission, triggering potential privacy and security breaches.

In summary, the traditional centralized IoT economic model suffers from challenges like limited
computing power, high communication latency, high costs, and data privacy issues.
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RESULTS AND DISCUSSION

To analyze the scale of the IoT economy from the perspective of big data, we can learn from the
population growth model in the ecological theory. Any population grows in a certain space. With
the change of time, the population shows a certain quantitative change. The growth function has two
forms. One is the exponential type (J type), which represents the Gompertz curve model. This type
is suitable for the infinite growth of the population. The characteristics of the phenomenon described
by Gompertz curve are a slow initial growth and a gradual acceleration. When it reaches a certain
degree, the growth rate gradually decreases. Finally, it approaches a horizontal line. The Gompertz
curve is often used to describe the periodic process of the development of things from germination
or growth to saturation. The other is the logistic type (S type), which represents the logistic curve
model. The logistic model is suitable for population competition under certain spatial and resource
conditions. The form is as follows:
The general model of the Gompertz curve can be transformed into:

Y =K+ Agh' (D)

The general model of the logistic curve is:

1
v %—Fab" @

In the above formulas, @ and b represent the external influence coefficient and internal influence
coefficient, respectively.

Economic Development Model of loT: Big Data Perspective
Primary Stage

At this stage, the IoT economy is in early development. The government plays a major role in
promoting the development of the IoT economy (Tzafestas, 2018). Target industries during this
period included the fields of public management and public service. The government’s goal is to
optimize the efficiency of these industries to obtain profits by reducing management costs, energy
consumption, and environmental protection costs.

Growth and Maturity Stage

A mature IoT has been formed through technological innovation and the IoT economy has begun to
take shape. Different industries have achieved a mature mode of economic development of the IoT.
The profit margin has increased steadily as the company’s benefits have gradually increased to the
maximum and entered a stable period of development (Tang et al., 2018). The development of the
IoT industry is gradually slowing.

Integration Stage

This is an advanced stage of the economic development of the IoT. All parties involved in the IoT
achieve a high degree of integration. The government gathers manufacturers, integrators, operators,
and developers to build a cloud computing platform. This model is also a manifestation of public
goods. It integrates internal and external resources through the cloud platform, collecting the behavior
and data of all participants. It opens application interfaces and permissions for the corresponding
participants, forming a networked development model in which managers, merchants, users, and
other market participants create value together (Buyya et al., 2010).
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Evaluation of the Economic Development Model of the loT: Big Data Perspective
Selection of Evaluation Methods

The evaluation process of the economic development model of the IoT from the perspective of big data
includes indicators that are difficult to quantify or directly compare. Therefore, it needs to be judged
according to the experience of the evaluator. When there are more qualitative problems and fewer
quantitative problems, the AHP(Analytic Hierarchy Process) and fuzzy comprehensive evaluation
methods are usually used.

In this article, AHP is used to determine the weight of indicators at all levels. After determining
the index weights, the cloud model method is selected for systematic evaluation and analysis.
Compared with the fuzzy comprehensive evaluation method, the cloud model method can account
for randomness and fuzziness. It has a positive effect on solving complex and fuzzy systems. It can
also realize the conversion between qualitative and quantitative problems, making the evaluation
results more convincing. The results are closer to expectations.

At the same time, the cloud model method can effectively reduce the subjective feelings of experts
in the evaluation process. Using the fuzzy processing of the evaluation language, it is convenient to
quantify the randomness and ambiguity indicators. Thus, it improves the evaluation accuracy.

The specific algorithm steps are as follows:

Calculate the average value of this group of samples from the sample point x.
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Calculation of sample variance.
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The comment cloud needs to calculate the digital features. The calculation formula is as follows:
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The cloud model uses a multi-level comprehensive evaluation. The specific equation is as follows:



International Journal of Information Technology and Web Engineering
Volume 18 « Issue 1

_ ExlenleVl —|—Ex2><En2><VV2 —|—--~—|—E:L’7L><En”><l/Vn

Er = (11)
En xW, + En, xW, +---+ En xW,
En = (En, xW, + En, x W, + -+ En_xW, )xn (12)
I He x En xW, + He, x En, xW, +---+ He x En xW (13)
e = -
En xW, + En, xW, +---+En xW
Ex =Y ExW
i=1
En= > EnW, (14)
i=1 ! )
He=> HeW,
i=1

According to the calculated digital features, use the forward cloud generator to generate cloud entropy.
Draw a cloud map of the total evaluation cloud. If necessary, the membership degree of the final
evaluation result cloud and each comment cloud can be calculated according to equation 8.

2
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To analyze the elements of IoT economic strategy selection from the perspective of big data,
it is necessary to consider the external environment and players (and their influence) within the
system. Specifically, according to the research in this article, it includes six elements: (1) resource
integration; (2) customer demand; (3) product production; (4) product promotion; (5) funding; and
(6) branding. See Figure 1.

These elements need to be analyzed at different stages of the economic development of the
IoT. In addition, each element plays a unique role in the different stages. The IoT economy in
this article is viewed from the perspective of big data. Therefore, environmental factors must be
considered. The PEST(Political, Economic, Social, Technological) method is suitable for this
analysis based on environmental factors. This article, therefore, adds the PEST analysis method
to the strategy selection.

The system of the IoT economy under big data includes the primary stage, growth and maturity
stage, and integration stage (Grau et al., 2017). The core subject, individual roles, value chain, co-
opetitive relationship, operation model, marketing model, and cost and profit of the system differ at
various stages of development. Thus, the strategy choices at different stages also vary (Liu et al., 2019).

This article’s model is based on the analysis of the influencing factors of the IoT economy, the
analysis of the development model, and the analysis of the elements at this stage. This model can be
applied in each stage. There are certain differences that are reflected in the analysis. Both the content
of the research and the focus are different (Cavalieri et al., 2021). The research can formulate targeted
countermeasures and suggestions based on the results of the strategy selection model at this stage,
as shown in Figure 2.

In the above model, the analysis is carried out under the basic condition of the big data
perspective. First, the influencing factors of the IoT economy are analyzed. The existing problems
are found from the influencing factors. Then, the development of this stage is analyzed. Next,
through the evaluation of the development mode, we can understand the development status of
different indicators. These are evaluated by “excellent,” “good,” “general,” “relatively poor,” and
“poor.” Then, we find the existing problems and make adjustments. Finally, the PEST comprehensive
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Figure 1. Elements of strategy selection

Figure 2. Theoretical model of 0T economic strategy selection from the perspective of big data

combined
analysis

analysis method is used to further understand the environmental factors of the IoT economy. It
is combined with the analysis results of the influencing factors and development models before
effective strategic suggestions are put forward.
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This article first outlines the development model of the IoT economy from the perspective
of big data. Then, it analyzes the development model of the initial stage, the growth and maturity
stage, and the integration stage. Based on the above analysis, a general method for evaluating the
economic development model of the IoT is proposed (the cloud model method). A general model of
the strategy selection of the IoT economy is established. After analyzing the influencing factors and
the PEST analysis of the development model, the model finds the existing problems and puts forward
countermeasures and suggestions.

RESULTS AND DISCUSSION

This article establishes a general evaluation model and general strategy selection model for the
economic development of the IoT from the perspective of big data. Whether the application of the
model is general requires an empirical test. This article uses data for verification. It is expected that
this model can be applied to other regions through verification.

This section takes the economic development model of the IoT in Jiangsu Province as an
example. It aims to understand the development status of the IoT economy in Jiangsu Province
through the evaluation of problems. At the same time, it provides suggestions for better development
in the next stage.

The process of data selection involves the first-level indicators of evaluation, four subsystems of
informatization development level, equipment level, research and development level, and development
effect derived from relevant yearbooks and survey reports. There are a total of 10 experts from the
Provincial IoT Research and Development Center, department of IoT in colleges and universities,
and IoT practitioners.

This section hopes to provide quantitative data to provide reference for experts to score and
ensure the reliability of the survey. The article selects the years 2010 through 2013 as relevant data
of Jiangsu Province. It comes from the Jiangsu Province Statistical Yearbook, Jiangsu Province
High-Tech Industry Statistical Yearbook, and Jiangsu Province Internet Development Report. A
small amount of missing data is supplemented by regression fitting. The quantitative data is shown
in Figures 3 through 5.

Judging from the above-mentioned indicators, the development stage of the IoT economy in
Jiangsu Province is at the end of the primary stage of the IoT economy.

This article uses the cloud model in the previous section to evaluate the evaluation factors and
generate the results.

This article adopts a five-segment scoring method. The standard is: “good = [0.8,1], good =
[0.6,0.8), general [0.4,0.6), relatively poor = [0.2,0.4), poor = [0 0.2),” totaling five levels. According
to equation 7, the numerical features of the comment cloud are calculated as cbud1(1,0.10,0.01),
ckoud2(0.7,0.07,0.01), cloud3(0.5,0.07,0.01), ckoud4(0.3,0.10,0.01), and cbud5(0, 0.10, 0.01).
According to the MATLAB program (combined with the specific steps of cloud model evaluation),
the cloud image obtained for evaluation is shown in Figure 6.

The score of the economic development model of the IoT in Jiangsu Province comes from 10
experts. The expert scores are according to the classification level. According to the scoring table by
experts, the total cloud (U) and cloud characteristic values of seven first-level indicators were calculated
using the reverse generator in the cloud model, MATLABR2009a software, and a combination of the
calculation steps of the cloud model.

After obtaining the eigenvalues through the cloud model forward generator and matlab program,
the overall cloud map of the economic development model of the IoT in Jiangsu Province can be
obtained. See Figure 7.

Referring to the comment set cloud, it can be intuitively seen from Figures 6 and 7 that the
evaluation of the development model of the IoT in Jiangsu Province is between the comment cloud
cloud2 (0.7, 0.07,0.01) and cloud3 (0.5, 0.07, 0.01), between “good” and “fair.” It is closer to “good.”
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Figure 3. Quantitative index data of the level of informatization development
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Figure 4. Quantitative index data of equipment level
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According to the calculated eigenvalues, combined with the forward cloud generator, the evaluation
and comparison cloud map of each first-level index of the economic development model of the IoT
in Jiangsu Province can be drawn.
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Figure 5. Quantitative index data of development effect
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Figure 7. Overall cloud map of the evaluation of the economic development model of the loT in Jiangsu province

1 ‘ t‘,‘ r [
ot tf ¢ ,'_.-'E tf
0.8 1 i . -E [ [ o u

3 L

074 ¢ f tC ‘é f
Sos| & £ ¢ F
g ] E F LT ;
£0.5 . £ .
YR S

03 ‘i E ;E- E: .E

0.2 | : . E 3 L.

" 3 tf : E I‘Et.

0 1 | ‘.f . ll.&". . ‘./’I “‘-1

0 01 02 03 04 05 06 07 08 09 1

Evaluation Scale Cloud

CONCLUSION

In the context of today’s connected economy, the IoT economy under the cloud model presents a
compelling novelty. The introduction of the cloud model injects innovative vitality and opportunities
into the traditional IoT economic model. The unique feature it implies lies in its ability to realize elastic
resource management, enabling IoT systems to flexibly allocate computing and storage resources
according to actual demand. Thus, it provides support for the diversity of application scenarios. By
combining edge computing with cloud computing, real-time data analysis becomes possible. It enables
the IoT devices to carry out data preprocessing locally, thereby reducing communication latency and
meeting application scenarios with high real-time requirements. Overall, it brings new prospects for
industrial automation, intelligent transportation, and other fields.

In addition, the wide application of the cloud mode has triggered the emergence of innovative
application scenarios. From smart homes to smart healthcare to smart agriculture, the combination of
cloud computing and big data analytics has brought new possibilities, driving a deeper development
of the IoT economy.

The design of the cloud model emphasizes the importance of data privacy and security,
which significantly reduces the risk of data leakage through local pre-processing and targeted data
transmission. This provides a more solid guarantee for the robust operation of IoT systems.

Finally, the cloud model is cost effective. Through elastic resource allocation and pay-as-you-
go models, enterprises can circumvent high initial investments and flexibly adjust resource usage

in response to changes in demand. This, in turn, reduces deployment and maintenance costs while
promoting the sustainable development of the IoT economy.

12
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In summary, the IoT economy under the cloud model has an attractive novelty. It will bring
opportunities and challenges to the development of various fields and stimulate a broader development
space.

This study provides strategic recommendations to support the development of the IoT economy in
Jiangsu. Strong government support has enabled enterprises to formulate early development strategies.
However, as the development progresses, continued government support is crucial. Enterprises must
focus on customer engagement, technology and service innovation, and organization and management
innovation. It is also essential to expedite the construction of a talent system. An evaluation of the
current development mode in Jiangsu shows positive prospects but still room for improvement. By
implementing these suggestions, the IoT sector in Jiangsu can continue to thrive.

DATA AVAILABILITY

The figures used to support the findings of this study are included in the article.

CONFLICTS OF INTEREST

The author declares that there are no conflicts of interest.

FUNDING STATEMENT

This work was supported by Reserach Fund for Young Teachers of Xinyang Agriculture and Forestry
University: Research on Agricultural Informatization Construction in Henan Province under the
Bcakground of “Rural Revitalization Strategy” (Project No: 2019RW005), Science and Technology
Department of Henan Province (NO. 222102110189, 212102210534).

ACKNOWLEDGEMENTS

The author would like to thank those techniques that contributed to this research.

13



International Journal of Information Technology and Web Engineering
Volume 18 - Issue 1

REFERENCES

Abu Ghazaleh, M., & Zabadi, A. M. (2020). Promoting a revamped CRM through Internet of things and big data:
An AHP-based evaluation. The International Journal of Organizational Analysis, 28(1), 66-91. doi:10.1108/
IJOA-12-2018-1602

Bhatti, A., Malik, H., Kamal, A. Z., Aamir, A., Alaali, L. A., & Ullah, Z. (2021). Much-needed business
digital transformation through big data, internet of things and blockchain capabilities: Implications for
strategic performance in telecommunication sector. Business Process Management Journal, 27(6), 1854—1873.
doi:10.1108/BPMJ-12-2020-0553

Bi, W., & Wang, G. (2021). Local cultural IP development and cultural creative design based on big data and
internet of things. Mobile Information Systems, 2021, 1-9. doi:10.1155/2021/5521144

Buyya, R., Ranjan, R., & Calheiros, R. N. (2010). Intercloud: Utility-oriented federation of cloud computing
environments for scaling of application services. In Algorithms and Architectures for Parallel Processing: 10th
International Conference, ICA3PP 2010 (pp. 13-31). Springer Berlin Heidelberg.

Campbell, H. (2011). Internet and religion. The Handbook of Internet Studies, 232-250.

Cao, Y. (2021). RETRACTED ARTICLE: Artificial intelligence-based plant environment detection in coastal
areas and B2C e-commerce network marketing. Arabian Journal of Geosciences, 14(11), 996. doi:10.1007/
s12517-021-07352-4

Cavalieri, A., Reis, J., & Amorim, M. (2021). Circular economy and internet of things: Mapping science of case
studies in manufacturing industry. Sustainability (Basel), 13(6), 3299. doi:10.3390/su13063299

Duan, Q., Kan, L., & Tsai, S. B. (2021). Analysis on forestry economic growth index based on internet big data.
Mathematical Problems in Engineering, 2021, 1-11. doi:10.1155/2021/2286629

Feng, C., & Liao, X. (2020). An overview of “energy+ internet” in China. Journal of Cleaner Production, 258,
120630. doi:10.1016/j.jclepro.2020.120630

Grau, A., Indri, M., Bello, L. L., & Sauter, T. (2017, October). Industrial robotics in factory automation: From the
early stage to the Internet of Things. In IECON 2017-43rd Annual Conference of the IEEE Industrial Electronics
Society (pp. 6159-6164). IEEE.

Guo, Y., Liu, H., & Chai, Y. (2014). The embedding convergence of smart cities and tourism internet of things
in China: An advance perspective. Advances in Hospitality and Tourism Research, 2(1), 54-69.

Hou, R., Kong, Y., Cai, B., & Liu, H. (2020). Unstructured big data analysis algorithm and simulation of Internet
of Things based on machine learning. Neural Computing & Applications, 32(10), 5399-5407. doi:10.1007/
s00521-019-04682-z

Ingemarsdotter, E., Jamsin, E., Kortuem, G., & Balkenende, R. (2019). Circular strategies enabled by the internet
of things—A framework and analysis of current practice. Sustainability (Basel), 11(20), 5689. doi:10.3390/
sul1205689

Jiang, Y., Wang, T., Zhao, H., Shao, X., Cui, W., Huang, K., & Li, L. (2019). Big data analysis applied in
agricultural planting layout optimization. Applied Engineering in Agriculture, 35(2), 147-162. doi:10.13031/
aea.12790

Koot, M., Mes, M. R., & Iacob, M. E. (2021). A systematic literature review of supply chain decision making
supported by the Internet of things and big data analytics. Computers & Industrial Engineering, 154, 107076.
doi:10.1016/j.cie.2020.107076

Lakshmanaprabu, S. K., Shankar, K., Ilayaraja, M., Nasir, A. W., Vijayakumar, V., & Chilamkurti, N. (2019).
Random forest for big data classification in the internet of things using optimal features. International Journal
of Machine Learning and Cybernetics, 10(10), 2609-2618. doi:10.1007/s13042-018-00916-z

Li, X., Liu, H., Wang, W., Zheng, Y., Lv, H., & Lv, Z. (2022). Big data analysis of the internet of things in
the digital twins of smart city based on deep learning. Future Generation Computer Systems, 128, 167-177.
doi:10.1016/j.future.2021.10.006

14


http://dx.doi.org/10.1108/IJOA-12-2018-1602
http://dx.doi.org/10.1108/IJOA-12-2018-1602
http://dx.doi.org/10.1108/BPMJ-12-2020-0553
http://dx.doi.org/10.1155/2021/5521144
http://dx.doi.org/10.1007/s12517-021-07352-4
http://dx.doi.org/10.1007/s12517-021-07352-4
http://dx.doi.org/10.3390/su13063299
http://dx.doi.org/10.1155/2021/2286629
http://dx.doi.org/10.1016/j.jclepro.2020.120630
http://dx.doi.org/10.1007/s00521-019-04682-z
http://dx.doi.org/10.1007/s00521-019-04682-z
http://dx.doi.org/10.3390/su11205689
http://dx.doi.org/10.3390/su11205689
http://dx.doi.org/10.13031/aea.12790
http://dx.doi.org/10.13031/aea.12790
http://dx.doi.org/10.1016/j.cie.2020.107076
http://dx.doi.org/10.1007/s13042-018-00916-z
http://dx.doi.org/10.1016/j.future.2021.10.006

International Journal of Information Technology and Web Engineering
Volume 18 « Issue 1

Lin, K. (2022). Big data technology in the macrodecision-making model of regional industrial economic information
applied research. Computational Intelligence and Neuroscience, 2022, 1-11. doi:10.1155/2022/7400797
PMID:35898787

Liu, C., Wang, D., & Yin, Y. (2019). Two-stage optimal economic scheduling for commercial building multi-
energy system through internet of things. IEEE Access : Practical Innovations, Open Solutions, 7, 174562—174572.
doi:10.1109/ACCESS.2019.2957267

Liu, J., Wu, J., & Sun, L. (2020). Control method of urban intelligent parking guidance system based on Internet
of things. Computer Communications, 153, 279-285. doi:10.1016/j.comcom.2020.01.063

Nobre, G. C., & Tavares, E. (2017). Scientific literature analysis on big data and internet of things applications
on circular economy: A bibliometric study. Scientometrics, 111(1), 463—492. doi:10.1007/s11192-017-2281-6

Nobre, G. C., & Tavares, E. (2020). Assessing the role of big data and the Internet of things on the transition to
circular economy: Part I: An extension of the ReSOLVE framework proposal through a literature review. Johnson
Matthey Technology Review, 64(1), 19-31. doi:10.1595/205651319X15643932870488

Rezabakhsh, B., Bornemann, D., Hansen, U., & Schrader, U. (2006). Consumer power: A comparison of the old
economy and the Internet economy. Journal of Consumer Policy, 29(1), 3-36. doi:10.1007/s10603-005-3307-7

Sestino, A., Prete, M. L., Piper, L., & Guido, G. (2020). Internet of things and big data as enablers for business
digitalization strategies. Technovation, 98, 102173. doi:10.1016/j.technovation.2020.102173

Tang, C. P, Huang, T. C. K., & Wang, S. T. (2018). The impact of Internet of things implementation on firm
performance. Telematics and Informatics, 35(7), 2038-2053. doi:10.1016/j.tele.2018.07.007

Throne, O., & Lazdroiu, G. (2020). Internet of things-enabled sustainability, industrial big data analytics, and
deep learning-assisted smart process planning in cyber-physical manufacturing systems. Economics. Management
and Financial Markets, 15(4), 49-58.

Tzafestas, S. G. (2018). Ethics and law in the Internet of things world. Smart Cities, 1(1), 98—120. doi:10.3390/
smartcities1010006

Venkateswarlu, Y., Baskar, K., Wongchai, A., Gauri Shankar, V., Paolo Martel Carranza, C., Gonziles, J.
L. A., & Murali Dharan, A. R. (2022). An efficient outlier detection with deep learning-based financial
crisis prediction model in big data environment. Computational Intelligence and Neuroscience, 2022, 1-10.
doi:10.1155/2022/4948947 PMID:36017455

Wang, J., Xu, J., Zhao, C., Peng, Y., & Wang, H. (2019). An ensemble feature selection method for high-
dimensional data based on sort aggregation. Systems Science & Control Engineering, 7(2), 32-39. doi:10.108
0/21642583.2019.1620658

Xiao, S., Yu, H., Wu, Y., Peng, Z., & Zhang, Y. (2017). Self-evolving trading strategy integrating internet of
things and big data. IEEE Internet of Things Journal, 5(4), 2518-2525. doi:10.1109/JI0T.2017.2764957

Xie, C., Xiao, X., & Hassan, D. K. (2020). Data mining and application of social e-commerce users based on big
data of internet of things. Journal of Intelligent & Fuzzy Systems, 39(4), 5171-5181. doi:10.3233/JIFS-189002

Xu, M., Ma, X., & Liu, X. (2022). Optimization of product design mode of art industry based on multiterminal
selection algorithm of Internet of things. Computational Intelligence and Neuroscience, 2022, 1-12.
doi:10.1155/2022/8341149 PMID:35371229

Yaoteng, Z., & Xin, L. (2022). Research on green innovation countermeasures of supporting the circular
economy to green finance under big data. Journal of Enterprise Information Management, 35(4/5), 1305-1322.
doi:10.1108/JEIM-01-2021-0039

Zhao, L., Chen, Z., Hu, Y., Min, G., & Jiang, Z. (2016). Distributed feature selection for efficient economic big
data analysis. I[EEE Transactions on Big Data, 4(2), 164—176. doi:10.1109/TBDATA.2016.2601934

Zhong, W., Yu, N., & Ai, C. (2020). Applying big data based deep learning system to intrusion detection. Big
Data Mining and Analytics, 3(3), 181-195. doi:10.26599/BDMA.2020.9020003

15


http://dx.doi.org/10.1155/2022/7400797
http://www.ncbi.nlm.nih.gov/pubmed/35898787
http://dx.doi.org/10.1109/ACCESS.2019.2957267
http://dx.doi.org/10.1016/j.comcom.2020.01.063
http://dx.doi.org/10.1007/s11192-017-2281-6
http://dx.doi.org/10.1595/205651319X15643932870488
http://dx.doi.org/10.1007/s10603-005-3307-7
http://dx.doi.org/10.1016/j.technovation.2020.102173
http://dx.doi.org/10.1016/j.tele.2018.07.007
http://dx.doi.org/10.3390/smartcities1010006
http://dx.doi.org/10.3390/smartcities1010006
http://dx.doi.org/10.1155/2022/4948947
http://www.ncbi.nlm.nih.gov/pubmed/36017455
http://dx.doi.org/10.1080/21642583.2019.1620658
http://dx.doi.org/10.1080/21642583.2019.1620658
http://dx.doi.org/10.1109/JIOT.2017.2764957
http://dx.doi.org/10.3233/JIFS-189002
http://dx.doi.org/10.1155/2022/8341149
http://www.ncbi.nlm.nih.gov/pubmed/35371229
http://dx.doi.org/10.1108/JEIM-01-2021-0039
http://dx.doi.org/10.1109/TBDATA.2016.2601934
http://dx.doi.org/10.26599/BDMA.2020.9020003

International Journal of Information Technology and Web Engineering
Volume 18 - Issue 1

Xuelin Chen works with the department of finance and economics, Xinyang Agriculture and Forestry University.
Xia Zhao works with the department of economy and trade at the Henan Polytechnic Institute.

Na Ye Shandong works at the University of Engineering and Voocational Technology.

16



