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Abstract. This study explores the determinants influencing IoT adoption ef in
supply chain management within Chinese e-commerce to help promote the use
of IoT technology. The study expands the TOE model by incorporating compat-
ibility, transparency, information security, innovation capability, employee capa-
bility, management perception, competitive pressure, market demand to analyze
their influence on IoT adoption. Partial Least Squares Structural Equation Mod-
eling (PLS-SEM) was used to analyse and test the study model, based on a sample
of 308 e-commerce managers from various departments involved in IoT adoption
in supply chain management. The findings show that compatibility, transparency,
information security, innovation capability, employee capability, management
perception, competitive pressure, market demand all have a positive impact on
IoT adoption. The contribution of innovation capability and market demand are
significant for IoT adoption. Practical implications for this study identify and val-
idates the key factors that influence enterprise loT adoption, providing companies
with a clear direction and areas of focus when deciding whether to adopt IoT
technologies. The findings help managers allocate resources more effectively to
enhance their organization's competitiveness. Additionally, the various factors
affecting the adoption of IoT in e-commerce supply chain management in China
are explored.
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1 Introduction

1.1  Background

Industry 4.0 is blurring the boundaries between the physical world and virtual reality;
through technologies such as IoT, artificial intelligence, and nanotechnology [44, 55].
The new technologies emerging in Industry 4.0 are integrated with traditional busi-
nesses and channels to achieve more efficient business development. The earliest liter-
ature on lIoT appeared in 2002, after 20 years of development, IoT has made a huge
contribution to global economic development. The market value of the IoT sector is
expected to reach $11.03 billion by 2026 [53]. IoT devices can be any objects equipped
with technical elements, and users may include individuals, other objects, or a combi-
nation of both, connected through wired or wireless networks [8]. [oT systems are typ-
ically based on time and event-driven architectures, which consists of a variety of sen-
sors, and time-driven, which means that the components of the system return infor-
mation at defined intervals [20]. These characteristics support the development of mod-
ern business processes, particularly in e-commerce supply chain management

Internet-based e-commerce, following widespread digital transformation, has grad-
ually replaced traditional offline shopping and has become a preferred option for cus-
tomers, thus driving the development of e-commerce [56]. According to statistics, by
2024, the revenue of the global e-commerce market is expected to reach $4.068 trillion.
By 2029, the number of users in the e-commerce market is expected to reach 3.6 billion
[51]. According to China's National Bureau of Statistics, online retail sales for the pe-
riod of January to November increased by 7.4% to 14 trillion yuan. Among these, the
physical commodity network zero growth, a growth rate of 6.8%, old for new, digital
products are bright spots, according to business big data monitoring, range hood, smart
home system increased by 62.7%, 22.2%. Consumption of online services grew rapidly,
with a growth rate of 18.3%, of which online catering and online tourism increased by
48.2% and 18.2% [12]. The huge market and profit limit attract more company opera-
tors to join the e-commerce market, and strong competition requires operators to con-
stantly improve their business level to seize market share. As e-commerce merchants
handled huge transaction volume, their supply chain management processes is gradu-
ally have become more complicated [35].

With IoT systems, e-commerce organizations can update the order statuses in real
time, transparently visible at every step from the receipt of orders to the delivery of
products. From the supply of raw materials by suppliers, to processing and storage in
factories, and finally to the safe transportation of products to consumers through logis-
tics, all these stages fall within scope of e-commerce supply chain management [30].
The supply chain begins with procurement and continuously monitors inventory levels
and raw material status in real time using IoT sensors and RFID technology. Sensors
can automatically record and transmit data, and when stocks fall below preset thresh-
olds, the system automatically generates purchase orders, ensuring timely replenish-
ment of raw materials and goods. In warehouses, [oT devices are used to track the lo-
cation and quantity of inventory, reducing inventory counting times and minimizing
human errors. Smart shelves and automated handling robots further optimize storage
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efficiency. In logistics, [oT devices track the location of transport vehicles and monitor
environmental conditions such as temperature and humidity to ensure that goods remain
in optimal condition during transport. As an emerging industry in recent ten years, e-
commerce has widely adopted new technologies due to its Internet operation, but, there
are relatively few research literatures on related factors.

This study employs the TOE model, with variables categorized as technical factors
(compatibility, transparency, information security), organizational factors (innovation
ability, management awareness, employee ability), environmental factors (competitive
pressure, market demand). The overall aim of the study is to identify the decisive factors
influencing [oT adoption in e-commerce supply chain management.

2 Literature review and Hypothesis Development

2.1  Overview of the previous studies

0T is adopted in various industries to improve operational efficiency and reduce costs.
Factors such as technological complexity and compatibility, government support and
perceived interactivity affect farmers’ intentions to adopt IoT and shape the implemen-
tation environment. Technical training provided by the Chinese government has been
shown to effectively increase the number of farmers using [oT [28]. The limited use of
IoT on construction sites limits the value of IoT in the Chinese construction industry;
The output of this literature research enables professionals to find out the barriers of
IoT adoption and improve the adoption awareness, requirements, capabilities of con-
struction companies, finding that environmental pressures and perceived benefits are
key factors affecting IoT adoption [29, 50, 55]. The adoption of IoT in e-commerce
logistics supports the monitoring, control, measurement, learning and automation of e-
commerce logistics activities [47]. This study specifically uses TOE model to focus on
the application of IoT in e-commerce supply chain management, the literature review
focuses primarily on variables related to technical, organizational, and environmental
factors.

From technological point of view, the infrastructure required adopting new technol-
ogies determines whether an organization has the basic conditions for adopting the new
technologies [10, 40, 42, 45]. The cost of developing and supporting the adoption of
new technology in the relevant business of the organization depends on the compatibil-
ity of the new technology with existing systems and equipment, as well as the cost of
the technology input [17, 26, 38, 41]. Since new technologies are internet-based, infor-
mation security also becomes an important area of consideration and research [17, 26,
40, 41, 52].

At the organizational level, whether there are talents within the enterprise capable of
applying new technologies is an important factor affecting the adoption of organiza-
tions [10, 26]. Management must consider various aspects when the adopting of new
technologies, and their decisions play a key role in this process [10, 17, 26, 52]. Man-
agement decisions are influenced by the size of the company and the cost of inputs [26,
38, 42]. Moreover, different managerial decision-making approaches and talent ability



570

collectively shape an enterprise’s innovation capability, which in turn affects manage-
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ment decisions and talent training [10, 17, 26].

At the environmental level, competitive pressures lead companies to adopt emerging
technologies and stay competitive in the market [10, 17, 38, 42]. Although partners are
external factors, their interests are influenced by organizational decisions, therefore, the
impact of investor attitudes on this technology adoption is also explored [17, 38, 41,
52]. In addition, consumer expectations groups and government policies usually show

a positive correlation with the adoption of new technologies [10, 26, 52].

Table 1. Overview of Literature Review

Author Objectives Technology Theory Findings

[52] To explore service Smart district TOE Perceived usefulness, con-
levels using mobile model model cern for safety, support from
devices in a region or top management, organiza-
region to validate the tional readiness, pressure
efficiency of the from citizen users, and pres-
smart zone model. sure from stakeholders ulti-

mately have positive impact
on the behavioral intention
of the resulting smart zone
model.

[17] Explore the impact of Cloud computing  TOE The cloud computing adop-
cloud computing on model tion by SMEs pays more at-
SMEs tention to internal needs and

comparative  advantages,
and the external environ-
ment has less impact on the
adoption of cloud compu-
ting.

[10] To study the parame- BIA TOE Infrastructure capabilities,
ters influencing the model technology supporting in-
use of business intelli- frastructure, data manage-
gence and analytics ment challenges, top man-
(BIA) in banking. agement support, emer-

gence of champions, talent
management  challenges,
competitive pressures, ex-
ternal market influences,
regulatory compliance have
a significant impact on BIA
adoption.

[38] To explore the ad- RFID TOE RFID technology is more
vantages and disad- model convenient and efficient in
vantages of bar code adoption and can offset the
and RF technology. initial ~ high  investment

through long-term use.

[42] To study the parame- E-commerce TOE Firm size, competitive pres-
ters affecting the e- model sure and individual-level

commerce _adoption

variables are  positively
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[26]

[41]

[19]

[45]

[40]

[28]

by SMEs in Saudi
Arabia.

To explore the drivers
and barriers in the
adoption of block
chain in banking ser-
vices.

To investigate the de-
cisive parameters af-
fecting the big data
technology adoption
in Thailand.

To explore the deci-
sive parameters influ-
encing cloud compu-
ting adoption by
SMEs in Indonesia.

To examine factors
impacting the Indus-
trial IoT adoption by
SMEs in developing
countries.

To study the influenc-
ing factors of mobile
medical treatment in
hospitals.

The influence of
mechanism analysis
on the farmers’ in-
tention to adopt IoT
based on UTAUT-
TOE model

Block chain

Big data

Cloud ac-
counting

Industrial IoT

Mobile Health

IoT

TOE
model

TOE
model

TOE
model

TOE
model

TOE
model

UTAUT-
TOE
model

correlated with the adoption
of e-commerce by SMEs.
Perceived  compatibility,
comparative advantage, per-
ceived cost, perceived secu-
rity, firm scope, learning
culture, top management,
customer readiness, compet-
itive pressure, government
policies are positively corre-
lated to blockchain adoption
in banking services.
Comparative  advantages,
compatibility, complexity,
IT expertise, top manage-
ment support, competitive
pressure, and transaction
partner pressure are posi-
tively correlated to the
adoption of big data. Secu-
rity is negatively correlated
to the use of big data tech-
nologies.

Perceived benefits outweigh
costs, perceived compatibil-
ity, perceived complexity,
management education
level, organizational size,
informal networks, and
competitive pressure have a
positive correlation on cloud
computing adoptions.
Industrial 10T is important
for the operations of small
and micro enterprises in de-
veloping countries, and each
of the 47 variables has an
impact.

Perceived ease of use, sys-
tem security, IT infrastruc-
ture, top management sup-
port, hospital size, govern-
ment policies, and external
pressure are relatively obvi-
ous adoptions of mobile
health.

Government support and
complexity are the two most
important factors influenc-
ing willingness.
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[55] Critical factors influ- IoT literature EEP, PB, TMS, CRR, Al,
encing the IoT tech- research, and PCA have a direct posi-
nology adoption be- technol- tive impact on adoption be-
havior of construction ogy adop-  havior (AB). In contrast, PC
companies: evidence tion theo-  and PCL have a direct nega-
from China ries, and tive impact on AB. EEP, PB,

semi- and PC are critical factors

structured  affecting AB, whereas Al is
expertin-  strongly affected by CRR
terviews and TMS. Besides, Al plays
a part-mediating role in the
relationship between seven
factors and AB. Company
size and nature positively
moderate Al's positive ef-

fect on AB.
[47] literature ~ research, IoT The study talks of various
technology adoption advantages this IoT technol-
theories, and semi- ogy has brought to the e-
structured expert in- commerce industry, then
terviews talking of challenges in e-
commerce enterprises

which include both tech-
nical and personal perspec-
tives.

2.2 TOE Model

The DOI model serves as the theoretical foundation for the TOE model used in this
study. The DOI model focuses on the process of diffusion of innovative technologies
in society or organizations and mainly emphasizes the factors that lead individuals or
organizations to adopt new technologies. It identifies three factors that influence the
adoption of innovation in an organization: personal characteristics (such as the leader's
attitude toward change), internal characteristics of the organizational structure (includ-
ing centralization, complexity, interconnections, number of employees, and organiza-
tional slack), and external characteristics of the organization (such as openness of the
system) [7]. Comparative advantages, compatibility, complexity, experimental ability
and observation ability are important elements used to detect the innovation of each
factor.

This study is based on TOE model to analyze the adoption of IoT in e-commerce
supply chain management. The TOE model covers three aspects: technology, organi-
zation and environment. The technology component includes the impact of technology
on the adoption of 10T, the factors that will affect the adoption of IoT within the scope
of the organization to study the company, and the environmental is the factors that the
external environment will affect the IoT in the e-commerce supply chain.

Since the original TOE model only includes three aspects: technology, organization
and environment, these three aspects involve many factors, and it is impossible to ac-
curately locate the factors that affect the adoption of the IoT in e-commerce supply
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chain management. Therefore, after reviewing a large body of literatures, researchers
have refined and extended the original model. At the technical level, it is divided into
compatibility, transparency, and information security [3, 31, 45]. At the organizational
level, it is subdivided into organizational innovation ability, management awareness,
and employee ability [11, 32, 39]. At the environmental level, it is subdivided into com-
petitive pressure and market demand [33, 43, 49]. Starting from eight variables, re-
searchers will examine the decisive factors affecting the adoption of IoT in e-commerce
supply chain management (see Fig. 1).

Technology

H1: Compability

H2: Transparency

H3: Information
security

Organization

H4: Innovation

capability IoT adoption in e-commerce

supply chain management

HS5: Employee
capability

H6: Management

perception

Environment

H7: Competitive
pressure

HS8: Market demand

Fig. 1. Research Framework

2.3  Hypothesis

Compatibility and IoT adoption. Compatibility is one of the important characteristics
affecting IoT adoptions [31]. The integration of devices, networks, and software sys-
tems in the IoT requires a high level of compatibility [5, 45]. Literature examines the
factors influencing the adoption of big data technologies by healthcare organizations in
developing countries. The compatibility questionnaire covers four aspects: new tech-
nology and corporate culture, hardware and software, and whether the new technology
is easy to manage and compatible with emerging technology [16]. Another study ex-
amines compatibility testing among the factors influencing the adoption of new tech-
nologies in the construction industry, focusing on all aspects of the process as well as
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business operations [24]. Compatibility can improve the efficiency of e-commerce sup-
ply chain management; therefore, the following hypothesis is proposed:

HI1. The compatibility has a positive correlation impact on the IoT adoption in e-com-
merce supply chain management.

Transparency and IoT adoption. Information transparency is one of the main
adoption goals of IoT, and maintaining transparency requires improving rules and
guidelines for the effective use of information and as well as securing data or metadata.
One study focuses on the impact of blockchain adoption on information transparency.
To test the impact of blockchain application on information transparency, the
researchers designed questionnaire items related to information acquisition, data
observation activities, and the transparency of all information on the blockchain. The
findings indicate that information transparency is positively correlated with the
willingness to adopt blockchain [32]. Transparency enhance trust, information
integration, and visibility among chain members, and higher transparency also
increases the flexibility of supply chain management [6, 22] Therefore, the following
hypothesis is proposed:

H2. Transparency has a positive correlation to the IoT adoption in e-commerce supply
chain management.

Information security and IoT adoption. The adoption of IoT in e-commerce supply
chain management requires to securing sensitive data and preventing unauthorized
access [45]. This ensures that customers are not exposed to risk when using a system
and strengthens the potential for online attacks or fraud [13, 48]. One study examines
the factors that affect the application of cloud computing, and includes questionnaire
items related to security behavior. Cloud computing can effectively protect the data
privacy and enhance data security [4]. Information security enabled by IoT adoptions
can protect the data in the system, therefore, the following hypothesis is proposed:

H3. Information security degree has a positive correlation with the adoption of IoT
adoption in e-commerce supply chain management.

Innovation capability and IoT adoption. Innovation is closely related to the
organization's decision to adopt and implement innovation [32]. An enterprise's
innovation culture and innovation capacity enable it to detect social changes and adapt
accordingly [25]. This study examines the impact of innovation capacity on
organizational adoption of blockchain. Using a seven-point Likert scale, this study
investigates innovation awareness, ability to use technology, and willingness to take
risks in adopting new technology in terms of innovation capacity [32]. The following
hypothesis is proposed:

H4. The innovation capability of enterprises has a positive correlation with the adoption
of [oT adoption in e-commerce supply chain management.
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Employee capability and IoT adoption. The skills, knowledge, and abilities of
employees are critical for adoption, which determines whether the technology can be
effectively applied and implemented within the organization [5, 11, 39]. This study
examines the factors influencing the adoption of automated robots in supply chain and
warehousing and quantitatively analyzes the questionnaire responses to assess the
employees’ ability to new technologies, solve daily problems, and interact with
customers [46]. The following hypothesis is proposed:

H5. Employee capability has a positive correlation with the adoption of IoT adoption
in e-commerce supply chain management.

Management perception and IoT adoption. Management perception is a critical
factor in an organization's decision to adopt a new technology, as it can create a positive
atmosphere for the company to accept the integration of the new technology [13, 32].
Management typically supports technology adoption, it aligns with the company's
operational needs [49]. This study examines the factors affecting the application of
smart contracts in the UK construction industry identifying management support as a
key variable, which was validated thorough questionnaires [9]. The following
hypothesis is proposed:

H6. Management perception has a positive correlation with the adoption of IoT adop-
tion in e-commerce supply chain management.

Competitive pressure and IoT adoption. Companies operate in specific environments
where competitive pressures can affect the adoption of new technologies [33]. The
more companies feel the pressure, the more they will apply new technologies to
enhance their market competition [43]. The study examines the factors influencing the
adoption of information technology in the hospitality industry in developing countries,
addressing intense competition and gaining competitive advantage through
questionnaire items [14]. Another study investigates the relationship between the SMEs
performance of SMEs and social media adoption in developing countries, focusing on
competitive advantage, the ability to get ahead, and higher profit as measures of
competitive pressure [37]. The following hypothesis is proposed:

H7. Competitive pressure has a positive correlation effect on the adoption of loT adop-
tion in e-commerce supply chain management.

Market demand and IoT adoption. Departments with higher market demand for
related services will be more inclined to use technology adoptions that can meet market
demand [49]. Performance expectations from the market favor [oT adoption [27]. This
article examines which aspects of market demand in cultural relics influence VR and
AR applications. The questionnaire in this study mainly focuses on performance
expectation, effort expectation, social influence, convenience and so on [54]. The
following hypothesis is proposed:

HS8. Market demand has a positive correlation impact on the adoption of IoT adoption
in e-commerce supply chain management.
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3 Research method

3.1 Research Design

The research design consists of three steps, namely, questionnaire design, data collec-
tion and data analysis. Probability sampling is the golden method in sampling statistics,
where every individual in the population has an equal chance of being selected [1]. In
contrast, non-probabilistic sampling target specific groups. To ensure that the survey
population aligns with the objectives of this study, that is, to understand the challenges
or opportunities affecting the adoption of IoT in e-commerce supply chain management
enterprises, and how these factors affect the adoption effect [oT implementation. This
study adopts non-probability sampling method to conduct questionnaire surveys among
e-commerce managers.

G*Power is an independent power analysis program that is capable of correlation
analysis between multiple factors [15]. The sample size calculation and power analysis
were determined by the following factors: effect size, power (1-p), significance level
(), and type of statistical analysis [23]. This study involves a total of eight hypotheses,
which each variable given equal weight. The F test in G¥*Power3.1 was used to predict
the required sample size with an effect size is 0.15, a significance level is 0.05, and the
power of 0.8. The calculated minimum sample size was 114. To account for potential
invalid responses or data issues, the researcher increased the sample size to 300.

This study employs a five-point Likert scale to design a questionnaire addressing
eight hypotheses, including items that measure the study’s constructs. The question-
naire was carefully designed to minimize potential response bias with questions word-
ing adopted from the literature to avoid confusion and reduce the risk of response and
NON-IeSponse errors.

3.2 Data collection

The target group for this study consists of management personnel from Chinese e-com-
merce enterprises, including large, medium and small organizations. These organiza-
tions include Alibaba, Jingdong, Pinduoduo and personal online business. The manag-
ers from e-commerce enterprises that have adopted IoT technologies were selected be-
cause they can accurately understand the convenience and challenges experienced dur-
ing the IoT adoption process. Their responses to the questionnaire are therefore more
realistic and valuable. Respondents were informed that there were no right or wrong
answers when completing the questionnaire. Anonymity was ensured throughout the
survey to reduce the likelihood of socially desirable responses. Respondents were asked
to express their level of agreement or disagreement with each questionnaire items, using
a five-point Likert scale ranging from (strongly disagree to strongly agree).

The questionnaire was distributed through three channels: email, and social media
groups. It was administered using Google Forms, and all responses were stored securely
in Google cloud to ensure data protection and facilitate subsequent what-if analyse. The
first screening question was: ‘Are you e-commerce manager who involved IoT



Determinants influencing IoT adoption of supply chain ... 577

adoption with different departments?’ If the respondent answered ‘yes’, the question-
naire continued; if the response was ‘no,” the survey ended.

Most of the respondents were male, about the ages of 25 and 30, with a larger pop-
ulation of respondents between the ages of 31 and 40. At the same time, the main edu-
cation level of e-commerce managers is master's degree, and the proportion of doctoral
degree is the least.

Table 2. Demographic Characteristic of respondents

Item Category Frequency
Gender Female 133
Male 175
Age 18-25 17
26-30 167
31-40 109
41-50 15
Education level Bachelor’ s Degree 98
Postgraduate/master’s 145
degree
Doctorate/PhD 65
Income/ per month 3000- 5000 RMB 5
5001-10000 RMB 87
10001- 30000 RMB 165
30001-50000 RMB 48
Exceed 50000 RMB 3

4 Result and Finding

4.1 Measurement model results using PLS- SEM

In this study, a two-step method was used to analyze the data. The first step involved
assessing the reliability and validity of the measurement model, and the second step
was to test the structural model to verify the hypotheses [18]. Assessing the reliability
of the measurement model helps determine the validity of the research data. Once the
measurement model is confirmed, the structural model test can accurately identify the
actual relationships among the hypotheses and provide conclusions that reflect real con-
ditions. Construct reliability is evaluated using outer loading values and composite re-
liability (CR). Outer loadings indicate the reliability of each indicator within the con-
struct, and both the outer loading and CR values should exceed the recommended
threshold of 0.7 [34]. For convergent validity, the average variance extraction value
(AVE) was used to test the validity of the overall model [2]. Given the small difference
between the outer loading values, this study also introduced the Heterotrait-Monotrait
Ratio (HTMT). HTMT is defined as the (geometric) mean of the item correlation across
different constructs relative to the average item correlation within the same construct,
with a threshold value of 0.85 [18]. A high HTMT value indicates a problem with dis-
criminant validity.
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Table 3. Construct reliability and validity

Constructs Items Loading CR AVE

Compatibility 0.857 0.773
Coml 0.842
Com?2 0.844
Com3 0.874

Transparency Tral 0.893 0.830 0.724
Tra2 0.799
Tra3 0.857

Information Security IS1 0.851 0.818 0.733
1S2 0.868
1S3 0.849

Innovation capability IC1 0.846 0.797 0.710
IC2 0.840
IC3 0.841

Employee capability EC1 0.820 0.821 0.721
EC2 0.872
EC3 0.856

Management Perception MP1 0.847 0.849 0.761
MP2 0.891
MP3 0.879

Competitive pressure CP1 0.841 0.828 0.729
CP2 0.844
CP3 0.874

Market demand MD1 0.894 0.848 0.748
MD2 0.868
MD3 0.832

IoT adoption ID1 0.854 0.801 0.715
D2 0.846
1D3 0.836

From Table 3, CR values of all latent variables are greater than 0.7 (ranging from
0.797 to 0.849), indicating that the questionnaire items of these latent variables have
good internal consistency. The AVE values of all latent variables in the table are greater
than 0.5 (ranging from 0.710 to 0.773), showing that the item adequately explains the
variance of its construct and has demonstrated good convergence validity. The loading
values of all items are greater than 0.7 (ranging from 0.799 to 0.894), indicating that
the items strongly contribute to their corresponding latent variables. The HTMT values
in Table 4 are all below 0.85, indicating good discriminant validity between constructs.
The internal consistency, convergent validity and discriminant validity of the items all
meet the statistical criteria, indicating that the questionnaire data and the construct
measurement are reliable.
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Table 4. Discriminate Validity (HTMT)

Adoption  CP Com EC IC IS MD MP Tra
Adoption
CP 0.492
Com 0.581 0.366
EC 0.555 0.358 0.442
IC 0.577 0.327 0.477 0.448
IS 0.552 0.338 0.484 0.374 0.482
MD 0.504 0.305 0.421 0349 0.235 0314
MP 0.502 0.284 0.369 0385 0299 0346 0.371
Tra 0.473 0218 0447 0316 0426 0.322 0.269 0.329

Note: CP is competitive pressure. Com is compatibility. EC is employee capability. IC is inno-
vative capability. IS is information security. MD is market demand. MP is management percep-
tion. Tra is transparency.

4.2 Structural Model

To evaluate the structural model, we must first judge the direct effect between the var-
iables through the correlation coefficient. The correlation coefficient is between -1 and
1, and whether the hypothesis has a positive impact on the result is determined by judg-
ing whether the correlation coefficient is greater than 0 [18]. R square is a measure of
the model's explanatory power, also known as the predictive power of the sample. R-
square ranges from O to 1, the higher the value, the stronger the explanatory power [36].
The utility size of the path model is 80 according to the square of f [21].

Table 5. Direct Constructs Correlation Effects

Hypothesis ~ Relationship ~ correlation 2 T-value P-value Std.error Result
coefficient
H1 Com—IoT 0.537%** 0.031 2.7697 0.0056 0.0498 Yes
H2 Tra—IoT 0.426%** 0.029 2.7367 0.0062 0.0440 Yes
H3 IS—IoT 0.500%** 0.045 3.4904 0.0005 0.0449 Yes
H4 IC—IoT 0.514%** 0.064 4.5674 0.0000 0.0413 Yes
HS5 EC—IoT 0.495%** 0.044 3.4541 0.0006 0.0443 Yes
H6 MP—IoT 0.462%** 0.046 3.7840 0.0002 0.0401 Yes
H7 CP—IoT 0.449%** 0.057 3.8290 0.0001 0.0434 Yes
HS8 MD—IoT 0.463%** 0.063 4.2174 0.0000 0.0419 Yes

R-Note:*** means p<0.01. R-square of adoption is 0.603, R-square adjusted is 0.592.
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Fig. 2. Structural model

5 Discussion

The path coefficients for all hypotheses (H1-HS) are positive, indicating that each var-
iable has a positive impact on IoT adoption. The P values of all paths were less than
0.01, indicating that the path relationship was significant. H1 and H2 have smaller ef-
fects (f2<0.035). The effects of H3-H8 were relatively significant, and both reached the
medium level(f2>0.04). The path coefficients and effects of H4 (Innovation Capability)
and H8 (Market Demand) are large, and their contributions to IoT adoption are signif-
icant. Overall, innovation and market demand play a key role in IoT adoption decisions.

5.1 Relationship between compatibility and IoT adoption

The path coefficient of Compatibility for IoT adoption is 0.537, indicating a positive
impact on IoT adoption. The T-value is 2.7697, and the P-value is 0.0056, which is less
than 0.01, indicating that the effect is significant. The effect size (f2) is 0.031, which
falls within the small effect range. Compatibility represents how well IoT technology
fits into an organization's existing systems, processes, and culture. If compatibility is
high, it become easier for enterprises to integrate [oT technology and reduce operational
resistance. However, the smaller effect size suggests that while compatibility plays a
significant role in IoT adoption, its influence is weaker compared to other variables.
This may be because compatibility serves as a basic requirement at the technical level,
rather than a decisive factor in the adoption process.
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5.2 Relationship between transparency and IoT adoption

The path coefficient of Transparency is 0.426, the T-value is 2.7367, and the P-value is
0.0062, all of which indicate significant positive influence. The effect size (2) is 0.029,
which falls within the small effect. Transparency reflects how open an organization
shares internal and external information. The more transparent the organization, the
more effectively it can communicate relevant information about the implementation of
IoT technology, thus enhancing its acceptance by stakeholders. However, the small ef-
fect size suggests that transparency exerts a more indirect effect on IoT adoption and
may have an indirect impact on IoT adoption by increasing trust or reducing misper-
ceptions.

5.3  Relationship between information security and IoT adoption

The path coefficient of Information Security is 0.500, the T-value is 3.4904, and the P-
value is 0.0005, indicating a significant impact on IoT adoption. The effect size f2 was
0.045, which falls within the medium effect range. In this study, the medium effect size
of information security plays a leading role in IoT adoption decisions.

5.4  Relationship between innovation capability and IoT adoption

The path coefficient of Innovation Capability is 0.514, the T-value is 4.5674, and the
P-value is 0.0000, indicating a significant positive impact on IoT adoption. The effect
size (f2) is 0.064, which falls within the medium effect range. Innovation ability reflects
the enterprise's ability to identify, develop and apply new technology. The larger effect
size indicates that the more innovative an enterprise is, the more likely it is to proac-
tively adopt IoT technology.

5.5 Relationship between employee capability and IoT adoption

The path coefficient of Employee Capability is 0.495, the T-value is 3.4541, and the P
value is 0.0006, indicating a significant positive impact on IoT adoption. The effect size
2 was 0.044, which falls within the medium effect range. Employee competencies refer
to the skills, knowledge, and experience that employees need to implement [oT tech-
nologies. The medium effect size suggests that employee competence is an important
driver of IoT adoption, but not the only determining factor. Therefore, when driving
IoT technology implementation, organizations should strengthen employee capabilities
through training, knowledge sharing, and skills upgrading programs to improve the ef-
fectiveness and efficiency of loT adoption.

5.6  Relationship between management perception and IoT adoption

The path coefficient of Management Perception is 0.462, the T-value is 3.7840, and the
P-value is 0.0002, indicating a significant positive influence. The effect size (f2) is
0.046, which falls within the medium effect range. Management's perspective and sup-
port for IoT adoption are critical to the success of technology implementation. There-
fore, organizations should enhance management's understanding and emphasis on loT
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technology through education and communication campaigns to improve the success
rate of technology implementation.

5.7  Relationship between competitive pressure and IoT adoption

The path coefficient of Competitive Pressure is 0.449, the T-value is 3.8290, and the P-
value is 0.0001, indicating that competitive pressure has a significant positive impact
on IoT adoption. The effect size (f2) is 0.057, which falls within the medium effect
range. Competitive pressure refers to the motivation for enterprises to adopt loT tech-
nology in order to maintain a competitive advantage within the industry competition.
The medium effect size indicates that competitive pressure is a significant driver of IoT
adoption. In highly competitive industries, enterprises are more motivated to implement
IoT technologies to optimize business processes, increase efficiency and reduce costs.
Therefore, enterprises should evaluate the potential value of IoT adoption in relation to
the competitive environment to maintain market advantage.

5.8 Relationship between market demand and IoT adoption

The path coefficient of Market Demand is 0.463, the T-value is 4.2174, and the P-value
is 0.0000, indicating that a highly significant positive influence. The effect size (f2) is
0.063, which falls within the medium effect range. Market demand reflects the degree
of customer and market demand for products or services related to IoT technology. The
relatively large effect size indicates that market demand plays an important role in driv-
ing IoT adoption. If market demand is strong, companies are more motivated to adopt
IoT technology to meet customer expectations and gain a competitive advantage.

6 Conclusion

6.1 Theoretical contribution

Previous studies have mostly focused on technology adoption at the individual user
level, whereas this study focuses on the organizational level and explores the multi-
dimensional factors that enterprises face when implementing IoT. The findings help
build a systematic IoT adoption framework, revealing the dynamics behind organiza-
tional technology adoption from multiple perspectives, ranging from compatibility and
innovation capabilities to market demand. Although IoT technology has become an im-
portant tool for digital transformation in enterprises, systematic empirical research on
IoT adoption at the organizational level is remain limited. This study addresses this gap
and provides a new empirical evidence and a structured analytical framework for theo-
retical research on IoT adoption. This study examines several key factors that influence
IoT adoption, including compatibility, transparency, information security, innovation,
employee competence, management perceptions, competitive pressures, and market de-
mands. These variables extend existing technology adoption models (TAM, UTAUT,
etc.) by incorporating external pressures, internal organizational capabilities, and mar-
ket demands into the analytical framework, offering a more comprehensive explanation
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of IoT technology adoption behavior. This serves as an important contribution to the
development of existing technology adoption theories, especially in the context of
emerging technologies such as the Internet of Things, by providing a more nuanced and
refined understanding. Through empirical analysis, the study verifies the extent to
which each variable has a direct impact on IoT adoption and highlights their relative
importance. For example, innovation capacity, market demand, and information secu-
rity were found to have a strong impact, while transparency and compatibility exhibited
weaker impact. These findings not only provide new empirical evidence but also pro-
vide a foundation for future theoretical research, prompting scholars to further refine
and investigate these path relationships.

6.2 Practical contribution

This study provides a useful basis for enterprises when making decisions regarding IoT
implementation. It identifies and validates the key factors that influence enterprise loT
adoption, particularly the significant role of innovation capability, market demand, and
management perception. These findings offer organizations a clear path and focus areas
when deciding whether to adopt IoT technologies, helping managers allocate resources
and optimize technology implementation strategies.

This study also contributes to enhancing the innovation ability and competitive ad-
vantage of enterprises. The study found that innovation capacity and competitive pres-
sure have a significant impact on IoT adoption, suggesting that companies must
strengthen their innovation capacity to effectively adopt and leverage IoT technology
to gain a leading position in the market competition. Therefore, enterprises should in-
crease investment in research and development, promote employee innovation training,
and enhance the overall technological adaptability and innovation culture.

6.3 Limitation

First, the data in this study were primarily collected from the management group of e-
commerce organizations in China, and the representativeness of the samples may be
insufficient, which restricts the generalizability of the research findings. Future research
could extend to different countries, regions and industries to verify the universality and
robustness of the research conclusions. Second, this study focuses on the direct rela-
tionships between the independent variables and IoT adoption, without an in-depth
analysis of potential mediating variables or moderating effects. For example, an enter-
prise's level of digital transformation may mediate the relationship between market de-
mand and IoT adoption, while environmental uncertainty may moderate the intensity
of the impact of competitive pressures. Future studies could further investigate these
mechanisms.
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