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Abstract 

This study examines the utilization of Artificial Intelligence (AI) in digital marketing 
processes among Vocational Training Institutions (Lembaga Pelatihan Kerja/LPK) in 
Indonesia, a non-formal education sector characterized by limited human resources, 
infrastructure, and policy support. Using a sequential explanatory mixed-methods 
design, quantitative data from 96 LPKs were analyzed through Structural Equation 
Modeling Partial Least Squares (SEM-PLS) based on the Technology-Organization-
Environment (TOE) framework, followed by a three-round Delphi method involving 
four experts representing the AI, digital marketing, LPK management, and 
government sectors. The results show that environmental factors, namely policy 
support, funding, and collaboration, significantly influence both AI utilization and 
digital marketing effectiveness, whereas technological and organizational factors 
show no significant direct effect. AI utilization itself positively and significantly affects 
digital marketing effectiveness and fully mediates the relationship between 
environmental factors and marketing outcomes. The Delphi panel affirmed that 
government policy, funding, and human resource digital literacy are the most critical 
enablers for AI-driven transformation. These findings indicate that successful AI 
adoption in LPKs depends more on external environmental support than on internal 
technological or organizational readiness, offering practical implications for 
policymakers, LPK managers, and technology providers seeking to accelerate AI 
adoption and strengthen vocational training effectiveness in Indonesia. 
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INTRODUCTION 

The rapid advancement of Artificial Intelligence (AI) is reshaping digital marketing 
paradigms across industries, enhancing customer engagement, personalization, and operational 
efficiency as global adoption accelerates (HubSpot, 2025). Within Indonesia's non-formal education 
sector, however, particularly among Vocational Training Institutions (Lembaga Pelatihan 
Kerja/LPK), AI adoption remains nascent. LPKs face distinct constraints, including limited digital 
literacy, budgetary pressure, and inadequate infrastructure, which are compounded by the high 
proportion of non-accredited institutions operating in the sector (Kementerian Ketenagakerjaan RI, 
n.d.). 

The Technology-Organization-Environment (TOE) framework has been widely used to 
explain technology adoption, but its application has been concentrated in corporate, e-commerce, 
and higher-education settings (Alghafitri & Khalid, 2019; Widodo et al., 2024). Studies conducted 
on large firms or formal universities may not capture the realities of LPKs, which are typically 
small-scale, resource-constrained, and oriented toward workforce development rather than 
academic research. While the benefits of AI in marketing are well documented (Mishra et al., 2022; 
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Kaur et al., 2022), including its capacity to streamline consumer interaction and content creation 
through tools such as chatbots and generative content engines (Ngai et al., 2021), most of this 
evidence originates from large corporations or generic business-to-consumer contexts 
(Kamkankaew, 2024). Smaller training institutions in developing economies often recognize AI's 
potential yet struggle to translate that awareness into implementation because of limited digital 
infrastructure and human capital (Rodriguez et al., 2024). 

Research applying TOE to formal higher-education contexts tends to find organizational 
readiness and environmental pressure as key determinants (Alimboyong & Bucjan, 2022; Widodo 
et al., 2024), but these findings may not transfer directly to LPKs, whose informal structures and 
acute resource limitations differ substantially from universities. In a related developing-country 
context, environmental and organizational factors were found to dominate technological 
considerations in explaining ICT-adoption barriers (Ergado et al., 2021), suggesting that TOE 
factors may need to be recalibrated when applied to similarly resource-constrained institutions. 
Despite growing literature at the intersection of AI-enabled marketing and technology-adoption 
theory, empirical studies that apply the TOE framework specifically to AI adoption for digital 
marketing within the LPK ecosystem remain scarce; prior work in adjacent contexts has largely 
relied on theoretical discussion or single-method designs (Rif'an, 2024; Elkhatibi & Benabdelouhed, 
2024), and recent studies on AI adoption in education continue to focus on formal higher-education 
institutions with substantially different resource profiles (Suradi et al., 2024; Rahmawati et al., 
2023). 

A preliminary survey of 120 LPKs conducted for this study found that 57% of respondents 
had only a moderate understanding of AI in digital marketing, 29% possessed basic knowledge, and 
9% had no understanding at all. This digital-literacy gap, together with a high non-accreditation 
rate of 80–82% over 2024–2025, illustrates the structural barriers LPKs face in adopting new 
technology and underscores the need for a systematic evaluation of AI implementation tailored to 
this sector. 

This study addresses that gap by investigating the antecedent factors that drive AI utilization 
in LPKs' digital marketing and by assessing the resulting impact on marketing effectiveness. Three 
research questions guide the study: (1) what is the level and pattern of AI utilization in LPKs' digital 
marketing; (2) what are the key drivers and barriers to AI adoption; and (3) how does AI utilization 
affect digital marketing effectiveness? A mixed-methods approach combining a TOE-grounded 
quantitative survey with qualitative expert consensus through the Delphi method is employed to 
provide a context-specific evaluation. 

The study offers two main contributions. Theoretically, it extends the TOE framework to a 
non-formal education context, testing its applicability while revealing sector-specific factor 
dynamics. Practically, it offers evidence-based, consensus-driven strategies for LPK managers, 
policymakers, and training networks to accelerate AI-enabled digital transformation, supporting 
broader workforce-development goals within Indonesia's digital economy agenda and contributing 
to SDG 4 (Quality Education) and SDG 8 (Decent Work and Economic Growth). 

 
METHOD 

This study employed an explanatory sequential mixed-methods design (Creswell & Clark, 
2017), combining a quantitative phase testing relationships among TOE factors, AI utilization, and 
digital marketing effectiveness with a qualitative Delphi phase that validated and elaborated on the 
quantitative findings. 

The research model was built on the TOE framework (Tornatzky & Fleischer, 1990), positing 
that Technological Factors (ease of use, compatibility, relative advantage), Organizational Factors 
(management support, HR competency, technological resources), and Environmental Factors 
(competitive pressure, regulatory pressure, customer needs) influence AI Utilization, which in turn 
affects Digital Marketing Effectiveness and mediates the relationship between the three TOE 
dimensions and this outcome. Seven hypotheses were tested: AI Utilization significantly affects 
Digital Marketing Effectiveness (H1); Technological (H2), Organizational (H3), and Environmental 
(H4) factors each significantly affect AI Utilization; and AI Utilization mediates the effect of 
Technological (H5), Organizational (H6), and Environmental (H7) factors on Digital Marketing 
Effectiveness. 

The quantitative instrument was a structured questionnaire built from validated TOE 
indicators (Alghafitri & Khalid, 2019; Widodo et al., 2024; Alimboyong & Bucjan, 2022) using a 5-
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point Likert scale. The target population comprised active LPKs that had operated for at least two 
years and used digital platforms for marketing. Using purposive sampling, questionnaires were 
distributed to 120 LPKs through the HILLSI (Himpunan Lembaga Pelatihan Seluruh Indonesia) 
network, yielding 96 valid responses—well above the minimum of 55 required under the Slovin 
formula at a 10% margin of error, and adequate for SEM-PLS analysis (Hair et al., 2022). Data were 
analyzed with SmartPLS 3.2.9 in two stages: measurement-model evaluation (Cronbach's Alpha and 
Composite Reliability > 0.7; Average Variance Extracted > 0.5; Fornell–Larcker discriminant 
validity) and structural-model testing via bootstrapping with 5,000 resamples to obtain path 
coefficients, t-statistics, p-values, and R². 

The qualitative phase applied a Ranking-Type Delphi method over three rounds with four 
purposively selected experts: an AI engineer affiliated with the AI Community of Indonesia (AICO), 
a digital-marketing lecturer, the Secretary General of HILLSI, and a staff expert at the Ministry of 
Manpower. Round 1 gathered open-ended input on critical success factors; Round 2 asked experts 
to rank five synthesized strategic factors from most (5 points) to least important (1 point); and 
Round 3 computed the Interquartile Range (IQR) for each factor to assess consensus, with IQR ≤ 1 
taken as the threshold for agreement (Alwi et al., 2019). Quantitative and qualitative findings were 
then triangulated through a convergent parallel design to generate actionable strategic 
recommendations. 

 
Figure 1. Research Model and Hypotheses Development 

 
 

RESULT AND DISCUSSION  
Respondents were predominantly institution leaders (43%), followed by marketing 

managers (30%) and marketing staff (21%). Most respondents (47%) were aged 31–40 years, and 
54% had more than five years of LPK experience. All 96 participating LPKs were private 
institutions spanning 13 provinces, with the highest concentration in Central Java (47%); 61% 
were accredited and 39% were not. Detailed respondent and institutional characteristics are 
summarized in Table 1. 

Table 1. Respondent and Vocational Training Institution (LPK) Profile 
Characteristic Category Frequency Percentage 
LPK Experience 1-3 years 24 25% 
 3-5 years 20 21% 
 >5 years 52 54% 
Accreditation Accredited 59 61% 
 Not Accredited 37 39% 

 
Survey data show that 71% of LPKs (68 institutions) currently employ AI in their 

marketing activities, while 29% (28 institutions) have not yet adopted it. Among adopters, AI is 
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used most for content generation, such as automated text, image, and design production (71 
instances), followed by advertising automation on social media and Google (41 instances), 
sentiment analysis (35 instances), chatbot services (25 instances), recommendation systems for 
program matching (19 instances), and content personalization (15 instances). Usage intensity 
varies: 57% use AI several times weekly, 29% rarely, and only 14% daily. Social media dominates 
as the primary AI application channel (58%), while 26% of LPKs report no specific platform focus, 
indicating largely ad hoc rather than strategic implementation. The leading objectives for AI 
adoption are accelerating content creation (39%) and improving response speed to prospective 
participants (23%), and responsibility for AI operations is most often held by internal digital-
marketing teams (26%), with 15% of LPKs lacking dedicated personnel altogether. 

The measurement model demonstrated satisfactory reliability and validity across all 
constructs. As shown in Table 2, every construct exceeded the recommended thresholds for 
internal consistency (Cronbach's Alpha and Composite Reliability > 0.7), and convergent validity 
(AVE > 0.5), and discriminant validity was confirmed through the Fornell–Larcker criterion. 

Table 2. Measurement Model Assessment Results 
Construct Cronbach’s 

Alpha 
Composite 
Reliability 

AVE 

Technological Factors (X1) 0.814 0.871 0.517 
Organizational Factors (X2) 0.945 0.956 0.761 
Environmental Factors (X3) 0.925 0.941 0.707 
AI Utilization (Z) 0.969 0.973 0.804 
Digital Marketing Effectiveness (Y) 0.966 0.972 0.806 

 
Figure 2. Structural Model with Path Coefficients and Significance Level 

Structural-model testing revealed that Environmental Factors significantly and positively 
influenced AI Utilization (H4: β=0.401, p<0.001), explaining 40.1% of its variance, while AI 
Utilization significantly affected Digital Marketing Effectiveness (H1: β=0.496, p<0.001), with the 
full model explaining 45.1% of the variance in that outcome. Full mediation was confirmed only for 
the path from Environmental Factors through AI Utilization to Digital Marketing Effectiveness (H7: 
β=0.199, p<0.001). Neither Technological Factors (H2: β=0.105, p=0.092) nor Organizational 
Factors (H3: β=0.091, p=0.114) had a significant direct effect on AI Utilization, and their indirect 
effects (H5, H6) were likewise non-significant. Full hypothesis-testing results are presented in 
Table 3. 

Table 3. Hypothesis Testing Results 
 

Hypothesis Path β  t-stat p-value Decision 
H1 AI Utilization → 

Marketing 
Effectiveness  

0.496 3.906 0.000 Supported 

H2 Technological 0.105 1.687 0.092 Not Supported 
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Factors → AI 
Utilization  

H3 Organizational 
Factors → AI 

Utilization  

0.091 1.582 0.114 Not Supported 

H4 Environmental 
Factors → AI 

Utilization  

0.401 20.219 0.000 Supported 

H5 Technological 
Factors → AI 
Utilization → 

Marketing 
Effectiveness  

0.052 1.536 0.124 Not Supported 

H6 Organizational 
Factors → AI 
Utilization → 

Marketing 
Effectiveness  

0.045 1.628 0.103 Not Supported 

H7 Environmental 
Factors → AI 
Utilization → 

Marketing 
Effectiveness  

0.199 3.785 0.000 Supported 

 
The three-round Delphi process produced a ranked set of strategic factors for AI 

implementation in LPK digital marketing (Table 4). Experts unanimously placed policy support and 
government funding first (mean score 4.25), yet no factor reached strong consensus (IQR ≤ 1), 
reflecting the heterogeneity of LPK contexts across Indonesia's regions. During the exploratory 
round, panelists identified funding as the primary barrier, since AI tools, training, and 
infrastructure require investment beyond most LPKs' capacity; human-resource digital literacy as a 
fundamental constraint; the absence of a clear regulatory and data-protection framework as a 
source of uncertainty; and collaboration with technology providers, universities, and other 
institutions as essential for knowledge transfer.  

Table 4. Delphi Consensus on Strategic Factors 
Rank Strategic Factor Mean Score Final IQR Consensus 
1 Policy Support and Government 

Funding 
4.25 2.0 Moderate 

2 HR Strengthening and Digital 
Literacy 

3.25 4.0 Low 

3 Collaboration with Industry and 
Academia 

2.75 2.0 Moderate 

4 AI-Based Digital Marketing System 
Integration 

2.50 3.0 Low 

5 Technology Infrastructure and Data 
Development 

2.25 2.0 Moderate 

The dominance of environmental factors over technological and organizational readiness is 
consistent with institutional theory, which emphasizes external pressures and normative 
frameworks in shaping organizational behavior (Scott, 2014). For LPKs operating at early stages of 
digital maturity, the perceived ease of use of AI tools or internal management capability becomes 
secondary when foundational environmental support—government mandates, funding programs, 
regulatory clarity, and partnership opportunities—is absent. This pattern diverges from TOE 
findings in corporate settings (Kajla et al., 2023) but aligns with studies of resource-constrained 
educational institutions, where environmental and organizational pressures dominate 
technological considerations (Ergado et al., 2021). 

The non-significant effects of technological and organizational factors can be explained in 
three complementary ways. First, technological characteristics such as ease of use or compatibility 
matter little when institutions lack basic prerequisites, such as reliable internet access or funds to 
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subscribe to AI platforms. Second, organizational readiness—management support and HR 
competency—becomes meaningful only within an enabling environment; committed leadership 
alone cannot overcome systemic barriers such as absent training infrastructure or regulatory 
uncertainty. Third, the LPK sector's small scale and simple organizational structures likely make 
internal dynamics less influential than external ecosystem conditions, consistent with evidence on 
the implementation challenges faced by small training institutions (Rodriguez et al., 2024). 

The confirmed full mediation of Environmental Factors through AI Utilization (H7) indicates 
that supportive policy or subsidies alone are insufficient; they must translate into actual AI 
deployment and integration into marketing workflows to affect outcomes. This suggests that policy 
interventions should be evaluated not merely on availability but on accessibility and effectiveness 
in driving real adoption, underscoring the need for implementation-support mechanisms such as 
technical assistance, training, and mentorship. 

The Delphi results reinforce and extend these quantitative findings. The prioritization of 
policy and funding, followed by human-resource development, suggests a sequential pathway: 
establishing enabling conditions, building capacity, facilitating collaboration, enabling technical 
integration, and developing infrastructure. The moderate-to-low consensus on implementation 
specifics (factors 2–5) indicates that a one-size-fits-all approach is inappropriate, and that tiered or 
adaptive strategies accommodating institutional heterogeneity are needed—an insight that 
complements and enriches the quantitative evidence. 

Theoretically, these findings extend the TOE framework's application to non-formal 
vocational education and suggest that, in resource-constrained settings, environmental factors may 
function as prerequisites rather than co-equal determinants alongside technological and 
organizational readiness. Practically, the results provide evidence-based guidance for several 
stakeholder groups. Policymakers, particularly within the Ministry of Manpower, should prioritize 
supportive regulatory environments, targeted financial assistance, and industry-academia-LPK 
partnerships. LPK managers should actively engage available support programs while 
simultaneously strengthening internal digital literacy and innovation-oriented culture. Technology 
providers can contribute by developing affordable, contextually appropriate AI solutions 
accompanied by adequate training support. 
 
CONCLUSION  

This study demonstrates that AI adoption in digital marketing within Indonesian Vocational 
Training Institutions is predominantly driven by external environmental factors, with AI utilization 
serving as a critical mediator that positively affects marketing effectiveness, while internal 
technological and organizational readiness are not primary differentiators at the sector's current 
stage of development. The integration of SEM-PLS analysis with Delphi expert consensus validates 
the TOE framework's applicability in non-formal educational contexts and shows that 
environmental factors, particularly policy support, government funding, and collaborative 
ecosystems, are essential prerequisites for AI adoption; only once these conditions are established 
can technological features and organizational capacities meaningfully contribute to implementation 
success. For policymakers, particularly at the Ministry of Manpower and related agencies, these 
findings support the development of comprehensive programs such as AI-tool subsidies, digital-
marketing training grants, clear data-governance guidelines, and facilitated industry-academia-LPK 
partnerships designed for accessibility and practical usability across diverse LPK contexts. For LPK 
managers and practitioners, the strategic priority is to proactively engage available support 
mechanisms while building internal digital literacy and fostering a culture of innovation, with 
collaboration among peers, industry, and educational institutions accelerating knowledge transfer 
and resource access. Future research should employ longitudinal designs to track adoption 
dynamics over time, broaden geographic and institutional diversity in sampling, and examine which 
specific policy mechanisms and partnership models are most effective in sustaining AI integration 
across Indonesia's vocational training sector. 
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