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Abstract:

This study examines the factors that influence the intention of cross-border e-commerce adoption
(CBEC) among Micro, Small, and Medium Enterprises (MSMESs) in Batam City, Indonesia, by adopting
the Technology Organization Environment (TOE) framework. MSMEs contribute significantly to
Indonesia’s economy, yet they face challenges such as intense competition, limited resources, and
digital readiness gaps. In this regard, CBEC adoption becomes highly relevant as it enables MSMEs to
expand into international markets and sustain their competitiveness. Using a quantitative approach, a
total of 418 self-administered questionnaires were distributed and analyzed through PLS-SEM. The
findings indicate that perceived security, government support, and organizational innovativeness
positively influence attitudes toward CBEC adoption. Furthermore, attitude plays a mediating role in
linking government support and organizational innovativeness with CBEC adoption, while perceived
benefits, perceived security, and perceived complexity do not exhibit significant indirect effects. These
results provide important implications for MSMEs, platform providers, and policymakers in strengthening
organizational innovativeness, ensuring trust in digital platforms, and maintaining continuous

government support to accelerate CBEC adoption and improve competitiveness.
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Introduction

The contribution of MSMEs to the national economy is very important in a country’s economy, creating
jobs, and improving community welfare, especially for low-income groups (Suryani et al., 2022).
However, the Covid-19 pandemic has had a significant impact on the sustainability of MSMEs. According
to BPS (Badan Pusat Statistik) Indonesia, the number of MSMEs experienced value fluctuations (in
millions) from 2018 to 2023, starting at around 64 million in 2018 which then increased to a peak of
around 65.5 million in 2019, followed by a significant decline to 64 million in 2020. The value rose again
to around 65.5 million in 2021, slightly decreased to 65 million in 2022, and finally reached the highest
point above 66 million in 2023, showing a small overall upward trend with annual variations. For more
specific interpretation, identifying the measured variables and data context is needed. The biggest
challenge is the significantly increasing competition. As a result of rising competition, challenges in
customer acquisition, product innovation, and marketing have become increasingly complex (Jannah et
al., 2025; Natalia & Dewi, 2024).

In this context, digital transformation becomes the key to MSME sustainability. Collaboration with e-
commerce platforms through digital training programs can be an effective solution to overcome the
obstacles faced (Prijadi et al., 2022). Maintaining the existing positive trend is crucial for MSMEs to
survive and grow amidst global uncertainty. Continuous cooperation between the government and
business actors is expected to strengthen MSMEs through mentoring programs, easier access to
financing, and the adoption of digitalization. Thus, the MSME sector is expected to continue to grow and
contribute more significantly to the national economy. Citing linkumkm.id, 95% of MSMEs in Indonesia
have low competitiveness. Meanwhile, the challenges faced by MSMEs are increasing, not only locally
and regionally, but also globally. The presence of Cross Border E-Commerce (CBEC) opens up

opportunities for entrepreneurs to compete in the international market (Wang et al., 2023).

Cross border e-commerce is the activity of buying and selling products or services online involving
consumers and sellers from different countries. The potential growth of this activity is very large,
especially in countries or regions with cultural similarities. In addition, cross border e-commerce can
also create opportunities for new revenue methods, both domestically and abroad (Chen et al., 2022).
E-commerce has revolutionized business conditions, encouraging MSMEs to adapt to the digital era.
By utilizing information technology, MSMEs can expand their market reach and improve business
performance. The government also supports this effort through various policies (Hussain et al., 2022;
Kurniawati et al., 2021). The growth of e-commerce in Indonesia also brings up many platforms offering

different advantages, creating tight competition, as seen in Tiktok Shop.

Tiktok Shop is a social commerce platform that integrates shopping experiences with social media.

However, on October 4, 2023, TikTok Shop was officially closed in Indonesia due to the issuance of the
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Minister of Trade Regulation No. 13 concerning business permits and supervision of electronic
commerce. The closure of the TikTok shop not only affected the MSME sector, but also triggered various
reactions and sentiments in society (Christanto et al., 2024). Tiktok Shop reopened on December 12,
2023, after forming a collaboration with Tokopedia. This collaboration provides significant benefits for
MSMEs by increasing sales potential, expanding affiliate networks, and encouraging e-commerce
growth. This shows that the implementation of cross border e-commerce not only provides opportunities
but also presents complex challenges. Although the digital market has opened access to global markets,
Indonesian businesses still face obstacles in terms of logistics, costs, and regulations. Consumer trust
in e-commerce platforms is a crucial factor in driving business growth in Indonesia (Melissa & Laulita,
2024; Ngan et al., 2023). The growth of CBEC in a country does not occur spontaneously, but is
influenced by various factors, including the existence of global digital platforms and supportive
government policies. CBEC in a country will not develop by itself but is influenced by various factors,
such as the existence of global digital platforms and supportive government policies. However, there
are still large gaps among local businesses, including MSMEs, especially in terms of overly complex

international trade regulations.

Stimuli for MSMEs that encourage them to start using CBEC include perceived benefits, perceived
security, perceived complexity, government support, and organizational innovativeness. This study
aimed to determine TOE (Technology Organization Environment) towards CBEC adoption intentions
among MSMEs in Indonesia. The results of this study provide insights for business practitioners and
policy makers in developing more focused policies to encourage CBEC adoption by MSMEs (Nguyen
et al., 2024). Further, this research adds to the international entrepreneurship literature in the sense that
it specifically appears to investigate the key factors that trigger MSME’ss to engage in CBEC (Tolstoy et
al., 2021). Therefore, the aim of this research is to empirically investigate the critical determinants of
cross border e-commerce adoption (CBEC) adoption intention among MSMEs in Indonesia using the
TOE framework. By doing so, the study seeks to provide both theoretical contributions and practical

insights for MSME owners, policymakers, and digital platform providers.

Literature Review

Cross Border E-Commerce (CBEC) Adoption

MSMEs significantly contribute in to country's economic growth, employment and social welfare (Suryani
et al., 2022). However, the covid-19 pandemic has impacted this sector, including increased market
competition, pushing MSMEs to embrace digital transformation, including CBEC platforms, to remain
competitive (Prijadi et al., 2022). To analyze this adoption, the TOE framework is applied, as it captures

technological, organizational, and environmental determinants of innovation (Huy et al., 2012; Petter et
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al., 2008). Moreover, TOE has been widely used in previous studies as an effective theoretical approach

in explaining the mechanism of new technology adoption in various sectors.
The Effect of Perceived Benefit on Attitude toward CBEC Adoption

Perceived benefits refer to the advantages gained from a product or service. They significantly impact
behavioral success, indicating that providing benefits relevant to members’ desires is a key factor in
building a solid online brand community and sustaining active engagement (Jiang et al., 2024).
Research shows that consumer knowledge mediates product information and purchase intention; the
more relevant information consumers have, the lower the risk perception and the higher the buying
interest (Shen et al., 2022). In the CBEC context, MSMEs first evaluate the potential value, such as
improved performance and competitiveness, before adoption. Studies confirm that higher perceived
benefits positively affect attitudes and increase adoption intention (Chawla & Joshi, 2023; Nguyen et al.,

2024). Based on those studies, the first hypothesis is formulated as:

H1: Perceived Benefits have a significant influence on Attitude toward CBEC Adoption
The Effect of Perceived Security on Attitude toward CBEC Adoption

Perceived security reflects users’ confidence that digital systems can protect data and transactions from
unauthorized access and risks (Almaiah et al., 2022; Belanche-Gracia et al., 2015). Trust in system
security is essential for digital adoption and can decline when breaches occur (Shareef et al., 2011;
Siagian et al., 2022). According to (Nguyen et al., 2024; Zhang et al., 2019), security plays a central role
in shaping adoption decisions, who found perceived security positively influences attitudes toward

adoption. Based on these findings, the second hypothesis can be formulated as:

H2: Perceived Security has a significant influence on Attitude toward CBEC Adoption
The Effect of Perceived Complexity on Attitude toward CBEC Adoption

Complexity refers to the perceived difficulty in understanding and using an innovation, which often
hinders technology adoption (Alamsyah et al., 2021; Zhao et al., 2024). In the CBEC context, simpler
and easier-to-use systems are more likely to encourage adoption, while complexity and high costs
remain major barriers for MSMEs (Chen et al., 2023; Nguyen et al., 2024). Based on these findings, the

third hypothesis can be formulated as:

H3: Perceived complexity has a significant effect on Attitude toward CBEC Adoption
The Effect of Government Support on Attitude toward CBEC Adoption

Government support plays a crucial role in MSMEs’ CBEC adoption, as policies, infrastructure, training,

and financial incentives reduce barriers and enhance readiness to embrace digital platforms (Huang et
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al., 2021; Hussain et al., 2022). By providing regulatory direction, resources, and continuous assistance,
governments help MSMEs overcome implementation challenges and build competitiveness in
international trade (Li et al., 2022; Scupola, 2009). Therefore, government support is considered a

strategic driver of CBEC adoption. Based on these findings, the fourth hypothesis is formulated as:

H4: Government Support has a significant effect on Attitude toward CBEC Adoption
The Effect of Organizational Innovativeness on Attitude toward CBEC Adoption

Organizational innovativeness reflects a company’s capacity to create new products, services, or
markets through the integration of strategy, behavior, and operations (Lestari et al., 2020). An innovative
organizational environment fosters the use of technology to improve efficiency, enhance customer
experience, and successfully commercialize ideas. Moreover, knowledge-based innovation becomes a
shared organizational asset that supports continuous improvement across business operations (Groza

et al., 2021; Purwianti et al., 2025). Based on these findings, the fifth hypothesis is formulated as:

H5: Organizational innovativeness has a significant effect on Attitude toward CBEC Adoption
The Effect of Attitude on CBEC Adoption

Attitude is a key determinant in adopting new technologies, as positive perceptions reduce barriers and
encourage digital transactions (Chong et al., 2021; Ho et al., 2020; Irimia-Diéguez et al., 2023). Within
the TOE framework, attitudes toward CBEC are shaped by technological factors such as relative
advantage, compatibility, and security, while complexity or high costs may weaken them (Nguyen et al.,
2024). Organizational readiness and leadership support further strengthen adoption, while external
pressures like competition and customer demands drive positive attitudes (Lina & Suwarni, 2022;
Purwianti et al., 2024). Empirical studies confirm that attitudes positively correlate with CBEC intention,
influenced by trust, usefulness, and system quality (Melissa & Laulita, 2024; Natalia & Dewi, 2024).
Therefore, positive attitudes are crucial drivers of CBEC adoption. Based on these findings, the sixth

hypothesis is formulated as:

H6: Attitude has a significant influence on CBEC Adoption
The Role of Attitude as a Mediator between TOE Framework and CBEC Adoption

Attitude refers to an individual’s positive or negative evaluation of performing a behavior, which directly
shapes technology adoption decisions (Liébana-Cabanillas et al., 2014) Within the TOE framework,
attitude has been shown to influence CBEC adoption (Nguyen et al., 2024) and even mediate the
relationship between innovativeness and platform use (Namahoot & Rattanawiboonsom, 2022),
Empirical studies further highlight that consumer attitudes, shaped by trust, usefulness, and risk

perceptions, significantly affect intention to adopt new technologies (Chawla & Joshi, 2023; Maroufkhani
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et al., 2022; Salimon et al., 2023). Based on this explanation, the hypotheses for the Attitude variable

are as follows:

H7: Perceived Benefit has a significant indirect influence on CBEC Adoption through Attitude

H8: Perceived Security has a significant indirect effect on CBEC Adoption through Attitude

H9: Perceived Complexity has a significant indirect influence on CBEC Adoption through Attitude
H10: Government Support has a significant indirect influence on CBEC Adoption through Attitude

H11: Organizational Innovativeness has a significant indirect influence on CBEC Adoption through
Attitude

Based on the explanation above, the research framework is presented in Figure 1 below

Perceived Benefits

Perceived Security

Attitude Toward Cross Border E-
CBEC Adoption Commerce Adoption

Perceived
Complexity

Government Support

Organizational
Innovativeness

Figure 1: Research Framework
Methods and Data

This research uses a quantitative method, quantitative method is a research method that emphasizes
the collection and analysis of data in numerical form. The purpose is to test hypotheses, measure
variables, and identify patterns or relationships between variables. This method usually utilizes surveys,
experiments, or statistical measurements to produce data that can be processed and analyzed
objectively (Mustofa et al., 2024). Population refers to all objects including humans, animals, objects,
plants, phenomena, symptoms, and other events within a certain area and meets the criteria and has
specific characteristics in the research context (Hair et al., 2019). The population in this study consists

of MSME owners in Batam City, with a target sample of 400 respondents.

According to the framework provided in figure 1, this study used five variables under TOE framework,
namely Perceived Benefits (5 indicators), Perceived Security (5 indicators), Perceived Complexity (3
indicators), Government Support (3 indicators), and Organizational Innovativeness (3 indicators). The
mediator variable is Attitude (3 indicators) and the dependent variable is CBEC Adoption (3 indicators).

All indicatprs are measured using 5-level Likert Scale with this following criteria:
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1=Strongly Disagree, 2 = Disagree, 3 = Neutral, 4 = Agree, and 5 = Strongly Agree. The data were

anzalyzed using PLS-SEM including the outer and inner model measurement.

Variable Code Indicators Item
PB 1: The implementation of cross border e-commerce (such as TikTok Shop etc.) increases business
opportunities.
PB 2: Cross border e-commerce (such as Tiktok Shop etc.) provides a lot of information for me.
Perceived
Benefit PB PB 3: The implementation of Cross Border e-commerce increases competitiveness
enefits
PB 4: Cross-border e-commerce improves advertising and marketing.
PB 5: Implementing cross border e-commerce makes it easier for consumers to provide positive feedback
for my business.
PS 1: Current regulations and laws are sufficient to protect the interests of Cross Border E-Commerce users.
Perceived ] ) ) ) o )
s " PS PS 2: | am Confident in the security of information in cross border e-commerce transactions.
ecurity
PS 3: | am confident in the payment system for cross border e-commerce.
PC 1: Cross-border e-commerce complicates the work of employees working in my SME.
Perceived ) ) L . o )
) PC PC 2: My business is experiencing diffilculties in developing a cross border e-commerce system.
Complexity
PC 3: My business is experiencing diffilculties in maintaining a cross border e-commerce system.
GS 1: Indonesia’s current technology infrastructure in reliable and efficient in supporting the use of cross
border e-commerce.
GS 2: Electronic payment facilities are secure and adequate to support the use of cross border e-commerce.
Government s
Support GS 3: Existing delivery services are reliable and efficient in supporting the use of cross border e-commerce.
GS 4: | have received information about e-commerce from the government.
GS 5: The government provides incentives and additional benefits for the use of e-commerce.
Ol 1: My MSE management actively seeks new ideas and innovations.
Organizational o Ol 2: Managers or employees will be punished for new ideas that fail.
Innovativeness Ol 3: Management can welcome and implement new ideas well.
Ol 4: Management gives rewards to staff who contribute new ideas and innovative work practices.
Attitude ATCA 1: | like the marketing system in cross border e-commerce.
T BE ATCA
oward CBEC c ATCA 2: | made online transactions through cross border e-commerce.
Adoption
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CBEC 1: Our company has a work plan for the use of cross border e-commerce (CBEC) next year.

Cross Border CBEC 2: Our company has a spesific plan for the implementation of cross border e-commerce (CBEC) within
E-Commerce ~CBEC the next3 years.

Adoption CBEC 3: Our company has a strong commitment to the adoption of cross border e-commerce (CBEC).

CBEC 4: Our company has a strong commitment to the long term implementation of CBEC system.

Table 1: Measurement Constructs and Questionnaire ltems
Results

The respondents in this study involved 418 MSME owners in Batam. Most of the respondents were
female (55.26%) and male (44.74%). In terms of educational background, most respondents held a
bachelor's degree (39.24%), followed by junior high school graduates. Only a small proportion of
respondents had a doctoral degree, high school/vocational school, or elementary school education.
Based on age, majority of respondents were in the productive age range of 28-43 years (59.57%), while
25.84% were between 12-27 years old, and the rest were between 44-59 years old (14.59%).

In terms of monthly income or turnover, 38.04% of respondents had MSMEs with a turnover of less than
IDR 25 million per month. Meanwhile, 41.63% ran small businesses (with a turnover between IDR 25
million to IDR 208 million). Meanwhile 41.63% run small businesses (with a turnover between IDR 25
million to IDR 208 million), and 20.33% are included in the category of medium businesses with a
turnover between IDR 208 million to IDR 4.166 billion per month. This data shows that most MSME
owners who responded were in the micro, small, and medium-sized business category, which reflects

the general characteristics of MSMEs in Indonesia. Demographic data can be seen in Table 2.

Variable

Category Frequency Percentage
Male 231 55.26%
Gender
Female 187 44.74%
Elementary School 5 1.20%
Junior High School 98 23.44%
Senior High School / Vocational 9 2.15%
Educational
H o,
Background Diploma 60 14.35%
Bachelor's Degree 164 39.23%
Master's Degree 66 15.79%
Doctoral Degree 16 3.83%
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44 Years - 59 Years 61 14.59%
Age 28 Years - 43 Years 249 59.57%
12 Years - 27 Years 108 25.84%
Micro Business (<IDR 25 million) 159 38.04%

Monthly Income /
Small Business (IDR 25M—-208M) 174 41.63%

Turnover

Medium Business (IDR 208M—4.166B) 85 20.33%

Table 2: Demographic Respondents

Table 3 presents the results of the outer model assessment, including Common Method Bias testing
using Inner VIF values in the PLS-SEM structural model. Since all VIF values are below 3.3, there is no
multicollinearity issue, confirming the absence of common method variance (Kock, 2015). The table also
summarizes the reliability and validity of the measurement model. First, all outer loadings have values
above 0.6, indicating adequate reflection of latent constructs (Hair et al., 2019). Cronbach’s alpha values
range from 0.589 to 0.851, although ATCA is slightly below the 0.7 threshold (0.589), its composite
reliability remains high at 0.892, so the reliability is still acceptable. The other constructs have Alpha and
composite reliability values above 0.7 and 0.8 thresholds, showing good internal consistency. For
convergent validity, all AVE (Average Variance Extracted) values are above 0.5 (Fornell & Larcker,
1981). Thus, the constructs meet validity and reliability criteria, confirming the measurement model is

suitable for further analysis (Hair et al., 2019).

Outer Cronbach’s Composite AVE  VIF
Loadings Alpha Reliability
PB1 0.770
PB2 0.785
PB3 0.742 0.827 0.879 0.592 2.821
PB4 0.799
PB5 0.748
PS1 0.846
PS2 0.766 0.713 0.839 0.636 1.945
PS3 0.778
PC1 0.931
0.851 0.833 0.632 1.003
PC2 0.606
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PC3 0.813
GS1 0.812
GS2 0.756
GS3 0.762 0.811 0.867 0.566 2.225
GS4 0.745
GS5 0.683
on 0.836
Ol2 0.792 0.737 0.851 0.655 2.573
oI3 0.799
ATCA1 0.831
0.589 0.829 0.709 1.000
ATCA2 0.852
CBEA1 0.740
CBEA2 0.778
0.763 0.849 0.584
CBEA3 0.789
CBEA4 0.748

Table 3: Outer Model Measurement (Source: Data processed via SmartPLS 4.0 (2025))

Table 4 presents the results of discriminant validity testing using the Fornell-Larcker criteria. The
diagonal of the table shows the square root of the Average Variance Extracted (AVE) for each construct,
representing the variance explained by the construct compared to measurement error. Discriminant
validity is achieved when the square root of AVE (diagonal value) is higher than all other inter-construct
correlation values in the same column/row. For example, the value for “Attitude Toward CBEC” is 0.842,
and this value is greater than its correlation with other constructs, implies that each construct has good

discriminant validity, meaning that the constructs are sufficiently unique and do not overlap too much.
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Attitude Cross Government Organizati  Perceived Perceived Perceived
Toward Border Support onal Benefits Security Complexity
Innovative
CBEC E-Commerce ness
Adoption Adoption
Attitude  Toward 0.842
CBEC Adoption
Cross Border E- 0.520 0.764
Commerce
Adoption
Government 0.533 0.623 0.753
Support
Organizational 0.568 0.716 0.636 0.809
Innovativeness
Perceived Benefits  0.558 0.647 0.675 0.754 0.769
Perceived Security 0.499 0.571 0.637 0.597 0.616 0.797
Perceived 0.075 0.018 0.045 0.024 0.045 0.036 0.797
Complexity

Table 4: Discriminant Validity (Fornell Lacker Criterion) (Source: Data processed via SmartPLS 4.0 (2025))

Coefficient Standard T P Hypothesis
Deviation Statistics Values
Not
Perceived Benefits > Attitude Toward CBEC Adoption 0.167 0.087 1.920 0.055
Supported
Perceived Security > Attitude Toward CBEC Adoption 0.135 0.063 2.130 0.034 Supported
Not
Perceived Complexity > Attitude Toward CBEC Adoption 0.050 0.078 0.639 0.523 Supported
Government Support > Attitude Toward CBEC Adoption 0.173 0.064 2.701 0.007 Supported
Organizational Innovativeness > Attitude Toward CBEC
0.250 0.092 2.727 0.007 Supported

Adoption
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Attitude Toward CBEC Adoption > Cross Border E-
. 0.520 0.048 10.895 0.000 Supported
Commerce Adoption

Table 5: Hypothesis Testing Results (Source: Data processed via SmartPLS 4.0 (2025))

Table 5 presents the path analysis results examining the relationships among constructs in the research
model. The coefficient values indicate the strength and direction of each relationship after data
processing, reflecting the magnitude of influence between latent constructs (Hair et al., 2022). According
to the results, it can be seen that Perceived Benefits and Perceived Security were not sufficient to
significantly influence the attitude toward CBEC adoption. On the other hand, Perceived Complexity,
Governmnent Support, and Orgaizational Innovativeness has significant influence to Attitude toward

CBEC adoption.Lastly, Attitude has positive influence to CBEC adoption.

Coefficient Standard T P Hypothesis
Deviation Statisics Values
Perceived Benefits > Attitude Toward CBEC Not
) ) 0.087 0.045 1.911 0.057
Adoption > Cross Border E-Commerce Adoption Supported
Perceived Security > Attitude Toward CBEC
) ] 0.070 0.036 1.944 0.052 Not
Adoption > Cross Border E-Commerce Adoption
Supported
Perceived Complexity > Attitude Toward CBEC
) ] 0.026 0.040 0.640 0.522 Not
Adoption > Cross Border E-Commerce Adoption
Supported
Government Support > Attitude Toward CBEC
) ] 0.090 0.034 2.635 0.009
Adoption > Cross Border E-Commerce Adoption Supported
Organizational Innovativeness > Attitude Toward
CBEC Adoption > Cross Border E-Commerce 0.130 0.050 2.598 0.010
Supported

Adoption

Table 6: Spesific Indirect Effect (Source: Data processed via SmartPLS 4.0 (2025))

Table 6 presents the indirect effects of the independent variables on Cross-Border E-Commerce
Adoption through the mediating variable Attitude Toward CBEC Adoption. This indirect effect is important

to determine whether attitude toward CBEC adoption serves as a mediating variable that bridges the
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relationship between external factors (such as government support, organizational innovation, perceived
benefits, etc.) and the decision to adopt cross border e-commerce. Based on the table above,
Government Support and Organizational Innovativeness plays important roles to indirectly influence the
CBEC Adoption through CBEC Adoption.

Hypothesis Path Tested Result

H1 Perceived Benefits > Attitude Toward CBEC Adoption Not Supported

H2 Perceived Security > Attitude Toward CBEC Adoption Supported

H3 Perceived Complexity > Attitude Toward CBEC Adoption Not Supported

H4 Government Support > Attitude Toward CBEC Adoption Supported

H5 Organizational Innovativeness > Attitude Toward CBEC Adoption Supported

H6 Attitude Toward CBEC Adoption > Cross Border E-Commerce Adoption Supported

H7 Perceived Benefits > Attitude Toward CBEC Adoption > Cross Border E-Commerce  Not Supported
Adoption

H8 Perceived Security > Attitude Toward CBEC Adoption > Cross Border E-Commerce  Not Supported
Adoption

H9 Perceived Complexity > Attitude Toward CBEC Adoption > Cross Border E-  Not Supported

Commerce Adoption

H10 Government Support > Attitude Toward CBEC Adoption > Cross Border E- Supported
Commerce Adoption

H11 Organizational Innovativeness > Attitude Toward CBEC Adoption > Cross Border Supported

E-Commerce Adoption

Table 7: Summary of Hypotheses Testing Results

To sum up, table 7 provide the summary of hypothesis testing results. six hypotheses (H2, H4, H5, H6,
H10, and H11) were supported, while the remaining hypotheses (H1, H3, H7, H8, and H9) were not
supported.

Original Sample

Attitude Toward CBEC Adoption 0.398

Cross Border E-Commerce Adoption 0.270

Table 8: R Square (Source: Data processed via SmartPLS 4.0 (2025))

This table reports the R-Squared values for the dependent variables: Attitude Toward CBEC Adoption
and Cross-Border E-Commerce Adoption. The R-Squared for Attitude Toward CBEC Adoption is 0.398,
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indicating that 39.8% of its variation in attitudes toward CBEC adoption can be explained by the variables
that influence it in the model, while the value for CBEC Adoption is 0.270, indicating that 27% of the
variation in CBEC adoption can be predicted by the variables in the model. The very low P-values (0.000)
for both confirm strong statistical evidence that the independent variables collectively have a significant

impact on attitudes toward CBEC adoption and on CBEC adoption itself.
Discussion

The findings of this study provide several important insights into the determinants of Cross-Border E-
Commerce (CBEC) adoption among SMEs in Indonesia. Grounded in the Technology Organization
Environment (TOE) framework, the results reveal that Perceived Security, Government Support, and
Organizational Innovativeness significantly influence the adoption of CBEC through the mediating role
of Attitude. Among these, Organizational Innovativeness emerges as the strongest predictor, highlighting
the central role of internal organizational capabilities in shaping owners’ and managers’ willingness to
embrace CBEC (Groza et al., 2021).

First, the strong effect of Organizational Innovativeness suggests that SMEs with greater openness to
change, experimentation, and adoption of new technologies are more likely to develop a positive attitude
toward CBEC. In the Indonesian context, many SMEs are family-owned and community-driven, where
decision-making tends to be conservative and risk-averse (Abdulkarem & Hou, 2022). Innovativeness
helps overcome this cultural tendency by fostering adaptability and a willingness to explore global
markets. This finding is consistent with previous studies that emphasize the importance of internal

readiness and organizational learning in supporting digital adoption (Nguyen et al., 2024).

Second, Perceived Security also plays a pivotal role. Indonesian SMEs often operate in an environment
with relatively high uncertainty avoidance, where trust in digital platforms is essential. Concerns about
fraud, cybercrime, and data misuse remain barriers to adoption. Therefore, when SMEs perceive CBEC
platforms as secure and reliable, their attitudes become more favorable, increasing adoption likelihood.
This is in line with studies showing that security perception is one of the strongest drivers of digital

commerce adoption in emerging markets (Siagian et al., 2022; Zhang et al., 2019).

Third, Government Support significantly affects SMEs’ attitudes. In Indonesia, the government promotes
digital transformation through initiatives such as “Making Indonesia 4.0” and training programs for SMEs.
Since many SMEs have limited resources, government facilitation provides confidence and motivation
to adopt CBEC (Li et al., 2022). This reflects the collectivist orientation of Indonesian society, where
institutional endorsement enhances individual decision-making. Prior studies (Huang et al., 2021;
Nugroho et al., 2024) also found that infrastructure, incentives, and regulations are crucial in

strengthening SMESs’ participation in CBEC.
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Interestingly, Perceived Benefits and Perceived Complexity do not significantly influence SMEs’
attitudes. This suggests that while SMEs recognize the potential benefits of CBEC, such perceptions
alone are insufficient if not supported by trust, government facilitation, and internal readiness. Likewise,
complexity is not a major obstacle, possibly because SMEs are becoming more familiar with digital
platforms or receive assistance from government programs. These findings partly differ from research

in other contexts, which highlights complexity as a barrier (Chen et al., 2023).

From a theoretical standpoint, the results extend the TOE framework by showing that Attitude mediates
the influence of technological, organizational, and environmental factors on adoption. This supports the
Theory of Planned Behavior, where attitudes bridge external conditions and behavioral outcomes.
Practically, the findings suggest that SME owners should foster innovative cultures, policymakers should
sustain training and infrastructure development, and CBEC platforms should prioritize trust and security

mechanisms.

Although the study provides valuable insights, some limitations exist. The use of self-reported data may
lead to bias, and the focus on SMEs in Batam may limit generalization. Future research could apply
mixed methods or extend to other regions to capture broader dynamics of CBEC adoption. Overall, the
results highlight that CBEC adoption among Indonesian SMEs depends not only on external enablers
such as government support and secure platforms, but also, and more importantly, on the ability of
SMEs to cultivate organizational innovativeness that drives positive attitudes toward digital

transformation.
Conclusion and Recommendations

This study analyzes the main factors that influence the interest of MSMEs in Batam City to adopt cross-
border e-commerce (CBEC), by applying the Technology Organization Environment (TOE) framework.
Based on the analysis results, it shows that Perceived Security, Government Support, and
Organizational Innovativeness have a significant and positive influence on Attitude toward CBEC
Adoption. However, Perceived Benefits and Perceived Complexity do not show a statistically significant

influence on Attitude toward CBEC Adoption, although the direction is positive.

The results contribute to the TOE framework in several ways. First, the mediating role of Attitude
confirms the relevance of socio-psychological constructs in explaining how TOE dimensions translate
into actual adoption behavior. This aligns with the Theory of Planned Behavior, where attitudes bridge
external conditions and behavioral outcomes. Further, the finding that Organizational Innovativeness
outweighs environmental factors in influencing adoption highlights the primacy of organizational
readiness in emerging economies. This suggests that while environmental and technological supports

are important, the internal mindset and innovativeness of SME owners are the ultimate drivers of CBEC
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adoption. Lastly, the significance of Perceived Security underscores the importance of extending TOE
with risk perception constructs in digital adoption research, particularly in markets with high uncertainty

avoidance such as Indonesia.

Based on these findings, the study offers several practical recommendations and directions for future
research. For SME owners, the findings highlight the importance of cultivating an innovative
organizational culture. Owners should encourage experimentation with new digital tools, adopt flexible
business models, and invest in training staff to leverage e-commerce technologies effectively. For
policymakers: The role of government support suggests that continued provision of training, digital
infrastructure, and policy incentives will remain critical to encouraging CBEC adoption. Special attention
should be given to rural SMEs, which often lack exposure to digital skills and resources. For platform
providers: The importance of perceived security indicates that efforts to ensure trust, through secure
payment systems, fraud prevention measures, and transparent transaction policies are vital for
increasing adoption rates among SMEs. Clear communication of these features can help shape more
positive attitudes toward CBEC. For future research: Despite providing valuable insights, this study is
not without limitations. According to the methodology, this study relied on self-reported survey
responses, which may be subject to bias such as social desirability or overestimation of CBEC adoption
readiness. Therefore, combining surveys with interviews or case studies under the mixed method
research might provide richer insights into how SME owners perceive and respond to CBEC

opportunities and risks.
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