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ABSTRACT

This study investigates the factors influencing the adoption of business intelligence (BI)
systems among small and medium enterprises (SMEs). By integrating the Technology
Acceptance Model (TAM) with the Technology-Organization-Environment (TOE) framework,
this research proposes a comprehensive model that was empirically tested using data collected
from 312 SME managers across multiple industries in Indonesia. A quantitative approach was
employed using an online survey instrument, and the data were analyzed using Structural
Equation Modeling with Partial Least Squares (PLS-SEM). The results indicate that perceived
usefulness, organizational readiness, and competitive pressure are the strongest predictors of
BI adoption intention among SMEs. Interestingly, perceived ease of use has a weaker effect
than expected, suggesting that SME managers prioritize strategic value over usability when
considering BI adoption. Furthermore, top management support positively moderates the
relationship between organizational readiness and BI adoption intention. This study extends
the theoretical understanding of technology adoption in resource-constrained settings and
provides practical recommendations for Bl vendors and policymakers targeting the SME
market.
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1. Introduction

Digital transformation is changing how firms collect, interpret, and use information for
operational and strategic decisions. For small and medium enterprises (SMEs), the ability to
convert increasingly abundant business data into practical insights is particularly important
because resource restrictions make inefficient decisions relatively costly. Business intelligence
(BI) systems combine technologies, analytical applications, data-management practices, and
reporting interfaces to transform data into information that supports managerial decision-
making (Chen et al., 2012). BI can therefore become an important capability for SMEs seeking
to improve decision quality, detect market patterns, monitor performance, and respond more
quickly to changes in customer and competitive conditions.

The relevance of BI is increasing as SMEs become more digitally connected through e-
commerce, digital payments, cloud applications, customer relationship management systems,
and social media platforms. These digital activities generate data that can support more
evidence-based management. However, having data does not automatically create business
value. SMEs need suitable analytical tools, organizational capabilities, technical infrastructure,
managerial commitment, and a sufficient understanding of BI's strategic benefits before
adoption becomes realistic. Recent research on technology use among Indonesian micro, small,
and medium enterprises (MSMEs) similarly stresses the importance of strengthening digital
and technical capabilities to improve business decision-making (Rahayu et al., 2025).

The adoption challenge is especially important in Indonesia because SMEs represent a major
component of economic activity and employment. At the same time, many smaller firms face
constraints related to finance, information technology expertise, data quality, and managerial
capacity. These constraints can make sophisticated analytical technologies appear expensive
or difficult to implement even when the potential strategic benefits remain significant. As a
result, understanding why SME owners and managers intend to adopt BI requires a conceptual
framework that captures both individual perceptions of technology and organizational
conditions surrounding adoption.

The Technology Acceptance Model (TAM) provides a well-established explanation of
technology acceptance at the individual level. TAM posits that perceived usefulness and
perceived ease of use shape behavioral intention to use technology (Davis, 1989). In the BI
context, perceived usefulness reflects the extent to which managers expect BI to improve
decision quality, productivity, or business performance. In contrast, perceived ease of use
reflects the effort required to learn and operate the system. TAM is therefore valuable for
explaining how decision makers evaluate BI from the user perspective. Nevertheless, TAM
alone does not fully represent firm-level adoption decisions because organizational resources
and outside pressures can limit or enable adoption even when individual managers view a
technology favorably.

The Technology—Organization—Environment (TOE) framework complements TAM by
stressing the wider organizational context of technology adoption (Tornatzky & Fleischer,
1990). TOE identifies technological conditions, organizational readiness, and environmental
forces as important determinants of organizational innovation. For SMEs, technology
infrastructure reflects the installed digital foundation on which BI can operate; organizational
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readiness reflects the availability of financial, technical, and human resources; and competitive
pressure captures the external incentive to adopt technologies used by rivals. Integrating TAM
and TOE therefore allows the study of BI adoption intention at both individual and
organizational levels, rather than treating adoption as a purely user-level decision (Awa et al.,
2015).

A recent systematic review of BI adoption research identified a broad set of determinants. It
concluded that integrated perspectives combining individual and organizational factors are
increasingly important for explaining BI adoption (Al-Daraba et al., 2025). Contemporary
evidence also shows renewed interest in combining TAM and TOE for BI adoption in digitally
transforming organizations. For example, Alkhwaldi (2026) reports that perceived usefulness
remains highly influential, while organizational and environmental conditions such as top
management support and competitive pressure also shape BI adoption. These data show that
the theoretical value of TAM—-TOE integration does not lie merely in adding predictors, but in
explaining how user perceptions, organizational capacity, and external pressure jointly shape
adoption decisions.

Despite this progress, three gaps remain relevant. First, empirical studies focusing specifically
on BI adoption intention among SMEs in developing economies remain less extensive than
research on large organizations or other digital technologies. Second, research integrating TAM
and TOE often examines their predictors as parallel determinants without sufficiently
explaining when organizational resources translate into adoption intention. Third, top
management support is frequently modeled as a direct antecedent, while its contingent role in
strengthening the effect of organizational readiness has received less attention. In SMEs, where
owners and senior managers typically exercise concentrated authority over resource
assignment, top management support may determine whether available resources are actually
mobilized for Bl initiatives.

Accordingly, this study develops and tests an integrated TAM—TOE model of BI adoption
intention among Indonesian SMEs. The study investigates the consequences of perceived
usefulness and perceived ease of use, organizational readiness, technology infrastructure, and
competitive pressure on Bl adoption intention, and tests whether top management support
strengthens the relationship between organizational readiness and adoption intention. The
study adds by combining individual-level acceptance beliefs and firm-level adoption
conditions in one model and by conceptualizing managerial support as a boundary condition
that can convert organizational readiness into stronger adoption intention. This focus is directly
aligned with the digital business agenda because BI adoption concerns the organizational
capacity to transform digitally generated business data into decision-support capabilities.

From a digital-business perspective, BI adoption is consequential because SMEs increasingly
generate transactional and behavioral data through digital payments, e-commerce, customer
relationship management applications, social media, and cloud-based operational systems. The
ability to convert this dispersed data into actionable intelligence can determine whether
digitalization remains a collection of isolated tools or becomes an integrated managerial
capability. Accordingly, examining BI adoption intention provides insight into a key transition
from basic digital participation to data-based decision-making among SME:s.
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The study therefore contributes in three ways. Theoretically, it integrates user-oriented TAM
beliefs with organizational-level and environmental TOE conditions rather than treating
adoption as either an individual acceptance problem or a purely organizational decision.
Empirically, it evaluates this integrated explanation using responses from Indonesian SME
decision makers across several industries. Managerially, it tests whether top management
support strengthens the extent to which organizational readiness translates into adoption
intention, noting that resources create adoption potential only when leadership is willing to
mobilize them.

2. Literature Review
2.1. Business Intelligence Systems

Business intelligence encompasses analytical tools, data architectures, applications, and
managerial practices that convert raw business data into meaningful information for decision
support (Chen et al., 2012). Business intelligence systems commonly include data warehouses,
dashboards, online analytical processing, reporting tools, and data-mining capabilities. More
recent BI environments also integrate cloud services, self-service analytics, and artificial
intelligence-assisted functions, making analytical capability progressively accessible to smaller
firms (Tio et al., 2026).

For SMEs, Bl is strategically relevant because it can reduce dependence on intuition alone and
support more systematic monitoring of sales, customers, operations, finance, and marketplace
performance. However, adoption is not simply a technical acquisition. The value of BI depends
on data availability, digital infrastructure, managerial competence, organizational readiness,
and willingness to use analytical information in decisions. A systematic review by Ain et al.
(2019) showed that BI research spans adoption, utilization, and success, indicating that initial
acceptance is only one stage in a wider process of assimilation and value creation. More recent
evidence similarly emphasizes that multiple individual, technological, organizational, and
environmental determinants shape BI adoption (Al-Daraba et al., 2025).

2.2, Technology Acceptance Model (TAM)

The Technology Acceptance Model developed by Davis (1989) is one of the most widely used
frameworks for explaining user acceptance of information technology. TAM argues that
perceived usefulness (PU) and perceived ease of use (PEOU) are central beliefs that shape
behavioral intention. PU refers to the extent to which a person considers that using a system
will improve job performance, whereas PEOU refers to the degree to which using the system
is expected to be free of effort. TAM also proposes that technologies perceived as easier to use
are more likely to be perceived as useful because lower effort can increase the system's practical
value.

In the SME BI context, PU represents managers' expectations that BI will improve decision
quality, responsiveness, productivity, and competitive performance. Because SMEs regularly
operate with limited managerial and analytical resources, visible business value should matter
more in adoption decisions. Managers may be willing to invest in unfamiliar analytical tools if
they expect the system to produce actionable information and improve outcomes. Therefore,
perceived usefulness is expected to be positively related to BI adoption intention.
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H1: Perceived usefulness has a positive and significant effect on BI adoption intention in
SMEs.

PEOU reflects managers' perceptions of the effort required to learn and operate BI applications.
Intuitive, understandable systems that match users' skills can reduce learning costs and
resistance. In smaller firms without specialized IT teams, ease of use can be especially relevant
because managers and employees may need to operate analytical tools directly. Accordingly,
greater perceived ease of use is expected to increase adoption intention.

H2: Perceived ease of use has a positive and significant impact on BI adoption intention in
SMEs.

TAM further proposes that ease of use can shape perceptions of usefulness. When a BI system
is easier to learn, configure, and interpret, managers may be better able to recognize how the
technology supports decision-making. Ease of use therefore has both a potential direct role in
adoption intention and an antecedent function in shaping usefulness perceptions.

H3: Perceived ease of use has a positive and significant effect on perceived usefulness.

2.3. Technology—Organization—Environment (TOE) Framework

The TOE framework explains organizational innovation adoption through three contextual
domains: technology, organization, and environment (Tornatzky & Fleischer, 1990). Unlike
TAM, which focuses primarily on user beliefs, TOE captures the conditions under which an
organization can and will implement a technology. This distinction is important for BI because
adoption may require investment in infrastructure, data preparation, staff capability, and
managerial coordination.

Organizational readiness refers to the extent to which a firm possesses the financial resources,
technical competence, human capability, and managerial arrangements required to implement
anew technology (Iacovou et al., 1995). In SMEs, readiness can determine whether a favorable
attitude toward BI translates into a credible adoption plan. Firms with adequate resources are
more likely to evaluate BI as feasible and therefore show greater adoption intention.

H4: Organizational readiness has a positive and significant effect on BI adoption intention.

Technology infrastructure refers to the firm's existing digital foundation, including hardware,
software, connectivity, data systems, and related technical resources (Zhu et al., 2006). A
stronger infrastructure reduces implementation barriers because BI applications can build on
existing digital systems and data flows. For SMEs with weak infrastructure, the additional
investment needed to prepare data and systems can discourage adoption.

HS5: Technology infrastructure has a positive and significant effect on BI adoption intention.

Competitive pressure represents the extent to which a firm perceives pressure to adopt a
technology because competitors are employing similar technologies or because market
conditions reward digitally enabled decision-making (Oliveira et al., 2014). Competitive
pressure can motivate SMEs to adopt BI to protect market status, respond faster to customers,
benchmark performance, and avoid technological disadvantage.

H6: Competitive pressure has a positive and significant effect on BI adoption intention.
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2.4. The Moderating Role of Top Management Support

Top management support refers to the extent to which senior leadership actively champions a
technology initiative, assigns resources, communicates its importance, and facilitates
implementation (Liang et al., 2007). In SMEs, leadership support can be especially influential
because ownership and strategy-related decision authority are frequently concentrated in a
small number of individuals. A technically ready organization may still fail to pursue BI if the
owner or senior manager does not prioritize the initiative.

This study therefore treats top management support not simply as another direct predictor but
as a condition that can strengthen the conversion of organizational readiness into adoption
intention. When management support is high, available financial, technical, and human
resources are more likely to be directed toward BI acquisition, learning, and implementation.
When support is weak, the same resources may remain unused or be allocated to competing
priorities. This contingency logic underpins the moderation hypothesis.

H7: Top management support positively moderates the relationship between organizational
readiness and BI adoption intention, such that the relationship is stronger when top
management support is higher.

2.5. Integrated TAM-TOE Perspective

TAM and TOE explain different but complementary layers of the BI adoption problem. TAM
addresses the cognitive evaluation made by potential users or managerial decision makers:
whether the system is useful and sufficiently easy to use. TOE addresses whether the firm
possesses the technological base, organizational resources, and environmental incentives that
make adoption feasible and strategically relevant. Integrating the two systems is therefore
appropriate  when the adoption decision involves both individual interpretation and
organizational commitment.

This assimilation is particularly relevant for SMEs because owners or senior managers often
make technology decisions, and budget limitations make organizational feasibility highly
salient. A manager may perceive Bl as useful but still postpone adoption because the firm lacks
data readiness, personnel, infrastructure, or budget. Conversely, a technically ready SME may
not adopt if decision makers do not perceive a clear strategic benefit. The integrated model
therefore treats adoption intention as the outcome of aligned perceptions, resources,
infrastructure, and competitive conditions rather than a single-category decision.

The model also recognizes leadership as a boundary condition. Organizational readiness
captures whether resources exist, whereas top management support captures whether those
resources are given priority and mobilized. This distinction strengthens the model's explanatory
logic because it allows two SMEs with similar resource profiles to show different adoption
intentions when senior management commitment differs.

2.6. BI Adoption as an Organizational Capability

BI adoption must be distinguished from simple acquisition of a digital application. A BI system
produces value only when firms can connect data sources, establish routines for data
preparation, interpret analytical outputs, and incorporate those outputs into recurring
managerial decisions. This distinction is especially important for SMEs because limited
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specialization may blur the boundary between the decision to purchase technology and the
organizational capability required to use it effectively. The adoption decision therefore contains
an implicit assessment of whether the firm can convert technological functionality into
managerial action.

The BI literature has progressively moved from questions of system adoption toward
utilization, assimilation, and success (Ain et al., 2019). This progression suggests that intention
is an important but intermediate outcome. Strong adoption intention can indicate that decision
makers perceive a favorable alignment between expected value and organizational feasibility,
but it does not guarantee implementation quality. Data fragmentation, weak governance,
insufficient analytical skills, and low managerial follow-through can limit value realization
after the purchase decision. For that reason, the present model best explains readiness to move
toward BI rather than the full BI value-creation process.

The capability perspective also helps explain why TAM and TOE complement each other.
Perceived usefulness captures Bl's anticipated contribution to managerial work, while
perceived ease of use captures the expected effort required to interact with the technology. TOE
factors describe whether the organization has the resources and external motivation necessary
to act on those perceptions. When these conditions reinforce one another, adoption intention
should be more robust because managers see both a reason to adopt and a feasible pathway for
implementation. When they conflict, adoption can be delayed even if one set of conditions is
favorable.

For resource-limited SMEs, this alignment itself matters strategically. Firms often cannot
invest simultaneously in software, data infrastructure, staff development, process redesign, and
external consulting. They therefore need to sequence digital investments. BI may become
attractive when earlier digitalization has produced sufficient data, connectivity, and managerial
demand for more systematic analysis. In this sense, BI adoption can represent a higher stage of
digital maturity, in which firms shift from recording transactions electronically to using
accumulated data for forecasting, monitoring, comparison, and strategic choice.

2.7. SME Context and the Logic of Adoption Intention

SMEs differ from large organizations not only in size but also in decision structure, resource
slack, specialization, and exposure to implementation risk. Owners and senior managers may
act as strategic decision makers, technology sponsors, and intended users at the same time. This
concentration of roles makes their perceptions especially influential: a favorable evaluation of
BI can accelerate adoption, while uncertainty regarding costs or value can delay it without the
layered approval processes common in larger firms. The same concentration also makes
leadership support theoretically important because managerial commitment can directly
influence budget allocation, employee participation, and the priority assigned to data-related
initiatives.

Resource restrictions sharpen the distinction between desirability and feasibility. Managers
may believe that BI would improve decisions but still judge adoption impractical if internal
data are incomplete, employees lack analytical competence, or existing systems cannot provide
usable inputs. Organizational readiness and technology infrastructure therefore capture
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separate but connected aspects of feasibility. Readiness reflects whether the firm has the
financial and human capacity to undertake the initiative, whereas infrastructure reflects
whether a sufficient technological foundation already exists. Both conditions reduce the
additional organizational effort required to move from intention toward implementation.

Competitive pressure adds an external timing mechanism. An SME can postpone a potentially
useful technology when current routines appear adequate. Still, delay becomes more costly
when competitors use analytics to respond faster, personalize offers, manage inventories, or
identify market shifts. Competitive pressure can therefore transform BI from an optional
improvement into a strategic reaction. The TOE perspective is valuable because it captures this
external stimulus alongside the internal conditions described above, permitting the model to
explain why similar managerial perceptions may produce different adoption intentions in
different competitive contexts.

2.8. Conceptual Framework

Figure 1 summarizes the hypothesized relationships. Perceived usefulness and perceived ease
of use represent the TAM components. Organizational readiness, technology infrastructure,
and competitive pressure represent the organizational and environmental conditions obtained
from TOE. Perceived ease of use is also linked to perceived usefulness, while top management
support moderates the relationship between organizational readiness and BI adoption intention.

H3 Perceived Usefulness

Perceived Ease of Use

H1

Organizational Readiness

BI Adoption Intention

Technology Infrastructure

Competitive Pressure

Top Management Support

Figure 1: Integrated TAM-TOE Research Framework

Source: Authors

3. Methodology
3.1. Research Design

This study uses a quantitative, cross-sectional survey design to examine hypothesized
associations among individual-level technology acceptance beliefs and organizational-level
adoption conditions. Because the data were collected at a single point in time, the analysis tests
theoretically specified relationships rather than establishing definitive temporal causality. The
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unit of analysis is the SME, represented by an owner or manager involved in technology-related
decision-making.

3.2. Population, Sampling, and Respondent Eligibility

The target population comprises SME owners and managers in Indonesia operating in trade,
manufacturing, services, and information technology. Respondents were eligible if they were
involved in technology-related decision-making, represented firms with at least five
employees, and possessed sufficient familiarity with business information systems to evaluate
the questionnaire statements. Purposive sampling was used to reach respondents who met these
eligibility requirements. After screening, 312 valid questionnaires were retained for analysis.

The sampling frame classified participating organizations as SMEs and required respondents
to represent firms with at least five employees. The respondent profile also contains a category
of firms with 100 employees or more. Because the dataset does not include the asset- or
revenue-based information needed for an alternative formal reclassification, the study retains
the SME classification used during data collection. This operational definition is considered
when interpreting external validity.

The study aimed at approximately 300 valid responses using the PLS-SEM sample-size
guidance adopted during research design (Hair et al., 2019), and retained 312 wvalid
questionnaires after screening. The research documentation did not include an a priori
statistical-power calculation or a complete response-flow log. Accordingly, we report the
achieved sample size and sampling procedure directly, while noting the lack of a power-based
design calculation as a methodological limitation.

3.3. Measurement Instruments and Questionnaire Procedure

We measured all constructs using seven-point Likert scales ranging from 1 (strongly disagree)
to 7 (strongly agree), adapted from established instruments. We measured perceived usefulness
and perceived ease of use with four items each, adapted from Davis (1989). We measured
organizational readiness with four items adapted from lacovou et al. (1995). Technology
infrastructure was measured with three items adapted from Zhu et al. (2006), competitive
pressure with three items adapted from Oliveira et al. (2014), top management support with
four items adapted from Liang et al. (2007), and BI adoption intention with four items adapted
from Venkatesh et al. (2003). The questionnaire was translated into Bahasa Indonesia using a
back-translation procedure (Brislin, 1970), and a pilot test with 35 respondents was conducted
to assess clarity and initial reliability.

The measures represent reflective perceptions of technology acceptance and organizational
adoption conditions. Using previously validated scales supports content continuity with the
underlying theoretical literature, while the back-translation and pilot procedures were intended
to reduce ambiguity in the Indonesian-language instrument. The analysis retained the
construct-level measurement statistics generated in SmartPLS 4.

3.4. Data Analysis Technique

Data were analyzed using Partial Least Squares Structural Equation Modeling (PLS-SEM) in
SmartPLS 4 (Ringle et al., 2022). PLS-SEM was selected because the study stresses explaining
and predicting BI adoption intention and includes a moderation relationship within an
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integrated model. The analysis proceeded in two stages: assessing the reflective measurement
model and assessing the structural model. We evaluated the measurement model using
indicator loadings, internal consistency reliability, convergent validity, and discriminant
validity. We evaluated the structural model using inner-model collinearity, path coefficients,
bootstrapped significance tests, explained variance (R?), Stone—Geisser predictive relevance
(Q%), and SRMR. We operationalized the moderation effect as an interaction term between
organizational readiness and top management support. We used bootstrapping with 5,000
resamples to assess the statistical significance of the structural paths.

The reported analysis includes construct-level reliability and validity statistics, HTMT
information, structural coefficients, R2, Q% and SRMR. Bootstrap confidence intervals, f* effect
sizes, PLSpredict statistics, and a simple-slope plot were not available for reporting. We
therefore treat their absence as a methodological and reporting limitation and a priority for
future model validation.

4. Findings
4.1. Respondent Profile

Table 1 summarizes the demographic and organizational characteristics of the 312 respondents.
Men represented 57.4% of the sample and women 42.6%. The largest age group was 30-39
years (36.2%), followed by 40—49 years (28.5%), 2029 years (22.4%), and 50 years and above
(12.9%). More than half of respondents held a bachelor's degree (55.1%), while 23.7% held a
diploma, 14.4% a postgraduate qualification, and 6.8% had completed high school or
equivalent.

The industry distribution was trade (32.1%), services (26.9%), manufacturing (21.8%), and
information technology (19.2%). Firm-size categories were 5—19 employees (26.3%), 20—49
employees (35.6%), 50-99 employees (23.1%), and 100 employees or above (15.0%).
Regarding BI status, 67.3% reported not having adopted a formal BI system, while 32.7% had
adopted at least one form of BI system. This composition is important to understand the
dependent construct because the study measures BI adoption intention rather than actual first-
time adoption.

Table 1: Respondent Profile (n = 312)

Characteristic Category Frequency Percentage (%)
Gender Male 179 57.4
Female 133 42.6
Age 20-29 years 70 22.4
30-39 years 113 36.2
40-49 years 89 28.5
50 years and above 40 12.9
Education High school 21 6.8
Diploma 74 23.7
Bachelor's degree 172 55.1
Postgraduate 45 14.4
Industry Trade 100 32.1
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Services 84 26.9

Manufacturing 68 21.8

Information Technology 60 19.2
Firm Size 5-19 employees 82 26.3

20—49 employees 111 35.6

50-99 employees 72 23.1

100 employees and above 47 15.0
BI System No formal BI system adopted 210 67.3
Adoption

Adopted at least one form of BI system 102 32.7

Source: Primary data processed, 2026

The presence of both non-adopters and respondents from firms that had already adopted at least
one BI system requires prudent interpretation. For non-adopters, adoption intention naturally
reflects prospective adoption. For existing adopters, the same intention items may reflect
continued, expanded, or deeper use. Because we did not conduct measurement invariance
testing or multi-group analyses to separate these stages, we interpret the structural results as
overall BI adoption intention across the combined sample rather than as a pure first-adoption
model.

4.2. Measurement Model Assessment

We evaluated the reflective measurement model using indicator reliability, internal consistency
reliability, convergent validity, and discriminant validity. As Table 2 reports, the outer loadings
range from 0.762 to 0.903, exceeding the commonly used 0.708 guideline. Composite
reliability values range from 0.897 to 0.941, and Cronbach's alpha values range from 0.847 to
0.924, indicating satisfactory internal consistency. All reported AVE values exceed 0.50,
supporting convergent validity at the construct level.

Table 2: Measurement Model Results

Construct Items Loading Range CR AVE Alpha
PU 4 0.798-0.891 0.926 0.758 0.903
PEOU 4 0.774-0.867 0.912 0.721 0.882
OR 4 0.762-0.854 0.905 0.704 0.872
TI 3 0.812-0.889 0.897 0.744 0.847
CP 3 0.824-0.876 0.904 0.737 0.856
T™MS 4 0.781-0.872 0.918 0.712 0.891
Al 4 0.809-0.903 0.941 0.612 0.924

Source: SmartPLS 4 output, 2026

Note: PU = Perceived Usefulness; PEOU = Perceived Ease of Use; OR = Organizational Readiness; TI =
Technology Infrastructure; CP = Competitive Pressure; TMS = Top Management Support; Al = BI Adoption
Intention.

Discriminant validity was assessed using the Heterotrait-Monotrait (HTMT) ratio (Henseler et
al., 2015). All HTMT values were reported below 0.85, with the highest value of 0.832
occurring between perceived usefulness and BI adoption intention. Under the stated criterion,
the results support empirical distinctiveness among the constructs. Because the reporting
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dataset did not include the full HTMT matrix, the discussion is limited to the maximum
reported value.

4.3. Structural Model Assessment

Before testing the structural links, we assessed inner-model collinearity using variance inflation
factor (VIF) values. All reported VIF values were below 3.0, indicating no material collinearity
concern under the adopted criterion. We then evaluated the hypotheses using 5,000 bootstrap
resamples. Table 3 reports the standardized path coefficients, t-values, p-values, and hypothesis
decisions.

Table 3: Structural Model Results

Hypothesis Path Beta t-value p-value Decision
H1 PU — Al 0.347 6.824 <0.001 Supported
H2 PEOU — Al 0.118 2.156 0.031 Supported
H3 PEOU — PU 0.423 8.917 <0.001 Supported
H4 OR — Al 0.286 5.437 <0.001 Supported
H5 TI — Al 0.167 3.218 0.001 Supported
Hé6 CP — Al 0.241 4.763 <0.001 Supported
H7 OR x TMS — Al 0.132 2.847 0.004 Supported

Source: SmartPLS 4 output, 2026

Note: PU = Perceived Usefulness; PEOU = Perceived Ease of Use; OR = Organizational Readiness; TI =
Technology Infrastructure; CP = Competitive Pressure; TMS = Top Management Support; Al = BI Adoption
Intention.

All seven reported hypotheses are statistically supported at the 5% level. Perceived usefulness
has the largest direct standardized association with BI adoption intention ( = 0.347, t = 6.824,
p <0.001), supporting H1. Perceived ease of use has a smaller but significant direct association
with adoption intention (B =0.118,t=2.156, p = 0.031), supporting H2. Perceived ease of use
is also positively associated with perceived usefulness (fp = 0.423, t = 8.917, p < 0.001),
supporting H3.

Among the TOE factors, organizational readiness is positively associated with BI adoption
intention (f = 0.286, t = 5.437, p < 0.001), supporting H4. Technology infrastructure is also
positively associated with adoption intention (B = 0.167, t=3.218, p = 0.001), supporting HS,
while competitive pressure has a positive association (f = 0.241, t = 4.763, p < 0.001),
supporting H6. Finally, the interaction between organizational readiness and top management
support is positive and significant (f = 0.132, t = 2.847, p = 0.004), supporting H7.

The interaction term's coefficient remains positive and statistically significant. This supports
the proposed moderation hypothesis in directional terms: the association between
organizational readiness and BI adoption intention becomes stronger as top management
support increases. Because a simple-slope plot and confidence intervals for conditional effects
were not available, the moderation result is interpreted from the interaction coefficient and
bootstrap significance.

4.4. Explanatory and Predictive Assessment
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Table 4 summarizes the explanatory and predictive indicators. The model explains 61.4% of
the variance in BI adoption intention (R* = 0.614) and 17.9% of the variance in perceived
usefulness (R? = 0.179). The reported Stone—Geisser Q? values are positive for BI adoption
intention (0.453) and perceived usefulness (0.131), indicating predictive relevance under the
blindfolding-based criterion. The reported SRMR is 0.057, below the stated 0.08 reference
value.

Table 4: Structural Model Explanatory and Predictive Indicators

Endogenous R? Q? Interpretive Note
Construct / Index
BI Adoption 0.614 0.453 Substantial explained variance; positive
Intention predictive relevance
Perceived 0.179 0.131 Modest explained variance; positive predictive
Usefulness relevance
SRMR 0.057 — Below the reported 0.08 reference value

Source: SmartPLS 4 output, 2026

The R? 0f 0.614 indicates that the combined TAM—TOE predictors and interaction term account
for a substantial proportion of variation in BI adoption intention within the sample. The lower
R? for perceived usefulness is expected because perceived ease of use is the only modeled
antecedent of that construct. Positive Q? values indicate that the endogenous constructs have
predictive relevance under the reported blindfolding procedure. Interpret these statistics as in-
sample explanatory and blindfolding-based predictive evidence, not as a substitute for out-of-
sample prediction.

5. Discussion

This study merges TAM and TOE to explain BI adoption intention among Indonesian SMEs.
The results show that perceived business value, organizational capacity, technological
foundations, external competitive conditions, and leadership support shape adoption intention.
This integrated pattern matters because it shows that neither individual acceptance beliefs nor
organizational readiness alone fully explains BI adoption intention.

5.1. Perceived Usefulness as the Dominant Direct Predictor

Perceived usefulness has the strongest direct association with Bl adoption intention ( = 0.347).
This supports TAM's central proposition that users are more likely to accept a technology when
they expect it to improve job or corporate performance (Davis, 1989). In the SME context, the
result suggests that managers prioritize BI's strategic and decision-support value. Because
SMEs operate under budget limitations, they likely evaluate investments by their visible
contributions to decision quality, sales monitoring, customer insight, business efficiency, or
competitive responsiveness.

This finding also corresponds with recent BI adoption research that emphasizes perceived
usefulness as a key driver of acceptance in integrated adoption models (Alkhwaldi, 2026). For
BI vendors, this means product communication should move beyond technical features and
show how dashboards, analytics, and reporting capabilities solve concrete managerial
problems. For SME managers, this implies that adoption initiatives should start with clearly
defined business use cases rather than technology acquisition for its own sake.
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5.2. Perceived Ease of Use: Significant but Secondary

Perceived ease of use has a statistically significant but comparatively small direct association
with BI adoption intention (B = 0.118). This indicates that usability matters, but it is less
influential than perceived usefulness. One plausible interpretation is that SME managers are
prepared to tolerate some learning effort when the expected strategic benefits are compelling.
This does not imply that ease of use is unimportant. The significant PEOU — PU path (B =
0.423) indicates that ease of use is strongly associated with managers' perceptions of
usefulness, consistent with TAM.

The practical implication is that BI providers should not position usability as the sole value
proposition. User-friendly interfaces, guided analytics, and simplified dashboards can help
users recognize business value more quickly, but adoption communication should connect ease
of use to decision effectiveness. Importantly, this study does not claim a statistically tested
mediation effect because the specific indirect PEOU — PU — Al path was not reported in the
available output.

5.3. Organizational Readiness and Technology Infrastructure

Organizational readiness is the strongest TOE-related direct predictor of BI adoption intention
(B = 0.286). This result indicates that intention is higher when SMEs perceive they have the
financial, human, and technical resources needed to implement BI. This finding reinforces the
argument that positive user perceptions cannot translate into organizational adoption decisions
without sufficient resource capacity. In SMEs, resource limitations may be especially
consequential because technology investments compete directly with other operating priorities.

Technology infrastructure is also positively associated with adoption intention ( = 0.167).
Existing hardware, software, connectivity, and data systems reduce the incremental effort
required to deploy BI. The smaller coefficient relative to organizational readiness suggests that
infrastructure is necessary but not sufficient: a firm may possess digital tools yet still lack
skilled personnel, financial commitment, or implementation capability. This distinction matters
for decision makers because digitalization programs that focus only on equipment or
connectivity may not drive BI adoption unless they are paired with capability development.

5.4. Competitive Pressure and the External Environment

Competitive pressure is positively associated with BI adoption intention (f = 0.241), showing
that environmental conditions matter alongside internal readiness. When competitors use
analytics to improve responsiveness, customer targeting, pricing, or operational control, SMEs
may perceive Bl as increasingly necessary to protect their competitive position. This finding is
consistent with the environmental logic of TOE and can also be interpreted through institutional
isomorphism, where organizations respond to recognized practices and expectations in their
competitive field (DiMaggio & Powell, 1983).

For policy and ecosystem actors, this implies that demonstration effects may accelerate BI
diffusion. Industry associations, local business networks, and digital transformation programs
can make successful Bl applications more visible, thereby increasing awareness of competitive
consequences and reducing uncertainty about implementation.

5.5. Top Management Support as a Boundary Condition
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The study's most distinctive theoretical outcome is the significant positive interaction between
organizational readiness and top management support (B = 0.132). It indicates that
organizational readiness is more strongly associated with BI adoption intention when top
management support is higher. In SMEs, where owners or senior managers often set resource
allocation and strategic priorities, leadership commitment can determine whether available
resources are mobilized for technology adoption.

This finding expands a simple additive TAM-TOE model by introducing a contingency
mechanism. Organizational readiness represents potential capacity, while top management
support determines how much of that capacity is activated. The contribution is therefore best
framed around resource mobilization rather than merely stating that management support is
important. Future replications should visualize the interaction through simple-slope analysis to
assess its form and substantive magnitude across several levels of top management support.

5.6. Integrated Interpretation of the TAM-TOE Findings

Taken together, the results suggest that usability perceptions alone do not adequately explain
BI adoption intention in SMEs. Perceived usefulness has the largest direct coefficient among
the predictors of adoption intention, while organizational readiness and competitive pressure
also show meaningful positive associations. This pattern indicates that decision makers
evaluate BI simultaneously as a managerial tool, an organizational investment, and a response
to competitive conditions.

The relatively smaller coefficient for perceived ease of use should not be read as evidence that
usability is irrelevant. Ease of use remains significantly associated with adoption intention and
is strongly positively associated with perceived usefulness. Rather, the pattern suggests a
hierarchy of considerations: managers may first ask whether BI can improve decisions and
performance, after which ease of implementation and use affects how readily that value can be
realized. This interpretation corresponds to respondents' roles as owners or managers rather
than ordinary end users.

The TOE variables also clarify why favorable technology beliefs do not automatically translate
into corporate adoption. Organizational readiness captures the internal capacity to act,
technology infrastructure represents the digital platform on which BI can operate, and
competitive pressure provides an external incentive to move. The simultaneous significance of
these factors supports a contextual explanation of adoption in which intention becomes stronger
when feasible implementation conditions and market pressure accompany perceived business
value.

The moderation finding adds a leadership mechanism to this explanation. Organizational
readiness describes available potential, but top management support determines whether that
potential is likely to be mobilized. In SMEs, where strategic authority can be concentrated in
owners and senior managers, leadership commitment can influence budget allocation, staff
participation, priority setting, and willingness to change decision routines. This positive
interaction explains why similarly resourced SMEs may differ in BI adoption intention.
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5.7. Interpretation of Relative Predictor Strength

The relative size of the standardized coefficients provides additional insight beyond the
supported-versus-not-supported classification. Perceived usefulness has the largest direct
coefficient for BI adoption intention, indicating that expected performance value is the most
salient modeled consideration for respondents. This result is consistent with the functional
character of BI: unlike many consumer technologies, Bl is typically evaluated as an investment
intended to improve decisions, coordination, and business performance. Managers emphasize
what the system can help the firm accomplish.

Organizational readiness is the next strongest direct predictor, strengthening the distinction
between perceived desirability and implementation feasibility. A technology can be valuable
yet difficult to pursue if financial, technical, or human resources are inadequate. The result
implies that adoption programs directed at SMEs should not assume that awareness of BI
benefits is sufficient. Adoption intention becomes stronger when managers can connect the
expected benefit to an organizationally credible implementation pathway.

Competitive pressure also has a comparatively strong coefficient. This shows that adoption
intention is partly relational: firms evaluate technology not only against their internal needs but
also against changes in the competitive field. For SMEs, visible adoption by competitors can
provide both evidence of feasibility and a warning about potential disadvantage. Competitive
pressure may therefore operate through a mixture of learning, imitation, and strategic concern.
This interpretation is consistent with the broader institutional logic used in the discussion, while
the present model retains competitive pressure as the direct TOE environmental construct.

Technology infrastructure has a smaller but significant direct effect. This pattern is reasonable
because infrastructure is an enabling condition rather than the final reason for adopting BI.
Hardware, connectivity, software, and data systems make implementation more feasible, but
firms are unlikely to adopt simply because infrastructure exists. Its contribution becomes
strategically relevant when the infrastructure supports a technology that managers already
regard as useful and when organizational resources are sufficient to exploit it.

Perceived ease of use has the smallest direct coefficient among the significant direct predictors
of adoption intention. For managerial respondents, this does not imply that usability is
unimportant. Instead, it suggests that respondents evaluate usability within a broader business-
value calculation. Managers may accept some learning effort if the system is expected to
generate valuable insights. In contrast, an easy-to-use system offers little reason for adoption
if its strategic contribution is unclear. The significant PEOU-to-PU path supports this
interpretation because ease of use can enhance perceived usefulness even when its direct
contribution to intention is comparatively modest.

6. Conclusion

This study set out to explain why small and medium enterprises in Indonesia form the intention
to adopt business intelligence systems, and it did so by combining technology-acceptance
beliefs with the organizational and environmental conditions that surround an adoption
decision. The results show that adoption intention rests far more on perceived business value
than on ease of operation. Managers were most inclined to adopt when they could see how
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analytics would improve concrete decisions, and this perception outweighed every other factor
in the model. Organizational readiness and competitive pressure followed as substantial
contributors, while the technology infrastructure already available to the firm offered further
support. Ease of use still mattered, although largely because it shaped how useful the system
was believed to be. Leadership proved decisive: where owners and senior managers actively
sponsored the initiative, the influence of organizational readiness on adoption intention grew
stronger, suggesting that resources translate into adoption only when leadership mobilizes
them.

The study therefore contributes an integrated account of BI adoption in which individual
technology beliefs and firm-level adoption conditions operate together, and in which top
management support functions as a boundary condition rather than as one more predictor.
Practically, the findings reframe BI adoption as a capability-building decision rather than a
software purchase. Managers are advised to begin from the decisions they wish to improve, to
audit their data and skills before acquisition, and to implement in stages; vendors are better
served by demonstrating measurable decision improvements than by competing on interface
simplicity; and support institutions should pair technology access with analytical capability
development and visible peer examples. Understood in this way, adoption intention signals
whether a smaller firm is prepared to manage based on data.

7. Limitations and Future Study

Several limitations qualify these findings. The design is cross-sectional, so the reported
relationships describe association rather than temporal causation, and the dependent variable is
adoption intention rather than realized implementation, intensity of use, or business
performance. All constructs rely on self-reported managerial perceptions collected through a
single questionnaire, which leaves room for common method variance. The sample also spans
several industries and firm-size groups. It combines firms that have not yet adopted formal BI
with firms already using some form of it, so that that intention may mean different things across
behavioral stages. In addition, the operational definition of SMEs follows the category used
during data collection rather than a formal regulatory classification based on asset or revenue
thresholds.

These limitations point to several directions for future work. First, longitudinal designs could
trace how intention develops into implementation, routine use, and realized business value, and
would allow the causal ordering of the relationships to be tested. Second, comparative and
multi-group studies across industries, firm sizes, regions, and adopter versus non-adopter
groups could establish whether the relative weight of technology and organizational factors
remains stable. Third, future models could incorporate constructs such as data quality, digital
literacy, perceived cost, and vendor support, and complement perceptual measures with
objective indicators of system use.
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