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ABSTRACT  
The integration of Artificial Intelligence (AI) into Small and Medium Enterprises (SMEs) offers a pathway 
to economic acceleration, yet a significant "digital divide" persists in developing archipelagic regions. 
This study aims to bridge the gap between foundational digitization and advanced AI-driven value 
creation by constructing a strategic roadmap specifically for the North Sulawesi digital ecosystem. The 
research employs a qualitative meta-synthesis design, systematically analyzing 22 peer-reviewed 
empirical studies published between 2021 and 2025. Data were extracted from high-quality national 
journals (SINTA-indexed) and synthesized using the Technology-Organization-Environment (TOE) 
framework to map technological patterns, organizational capabilities, and environmental pressures. 
The synthesis reveals a critical "adoption dichotomy" within the Indonesian landscape. While national-
level data indicate a shift toward predictive analytics and automation, North Sulawesi’s SMEs remain 
situated in the "onboarding" phase, characterized by reliance on transactional tools (QRIS) and static 
social media profiling. The analysis identifies organizational readiness—specifically human capital and 
digital literacy—as the primary mediator determining whether technological adoption translates into 
measurable business performance. Furthermore, existing policy frameworks focused solely on 
infrastructure are deemed insufficient for advanced AI integration. To accelerate economic value, 
regional stakeholders must pivot from a provider-centric model to an enabler-centric approach. The 
study proposes a holistic framework that prioritizes subsidized digital upskilling and the establishment 
of regional regulatory sandboxes. These interventions are essential to mitigate resource constraints and 
facilitate the transition from simple digitization to intelligent economic resilience in developing 
regions. 
 
Keywords: AI Adoption, SME Digitalization, Meta-Synthesis, TOE Framework, North Sulawesi, 
Economic Acceleration.    
 
 
1. INTRODUCTION  
The global economic landscape is undergoing a profound transformation driven by the Fourth Industrial 
Revolution, where Artificial Intelligence (AI) has emerged not merely as a technological novelty but as 
a critical driver of value creation. In the context of developing economies, the integration of AI into 
Small and Medium Enterprises (SMEs) offers a pathway to leapfrog traditional development hurdles, 
enhancing operational efficiency and market reach. However, while the potential of AI is well 
documented in developed urban centers, its translation into the specific, archipelagic context of 
Indonesia's regional economies remains complex. The "digital divide" continues to pose significant 
challenges, particularly in regions outside of Java, where infrastructure and human capital disparities 
create unique barriers to high level technology adoption. 

In North Sulawesi, a strategic economic hub in Eastern Indonesia, the digital transition of SMEs 
is currently at a pivotal juncture. Recent empirical studies indicate a growing, albeit fragmented, 
adoption of basic digital technologies. Research by Munaiseche et al. (2025) highlights that while SMEs 
in North Sulawesi are increasingly utilizing digital marketing platforms to enhance competitiveness, 
they remain heavily reliant on basic social media tools rather than data driven decision making systems. 
Furthermore, the ecosystem is slowly maturing with the introduction of financial technologies; Saputro 
et al. (2025) found that the implementation of digital payment systems in Manado has begun to improve 
business efficiency, although financial literacy remains a moderating constraint. Similarly, Paendong et 
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al. (2023) observed that while digital administration and product profiling are being adopted in local 
vocational contexts, the depth of this adoption rarely extends to automated or intelligent processes. 

Despite these advancements, a critical gap exists in the current body of literature regarding the 
depth of technological adoption. Recent research by Lintang et al. (2025) on SMEs in Manado focuses 
primarily on the economic impact of digital payment systems (QRIS). This indicates that the prevailing 
academic discourse in the region remains centered on the foundational stages of digitalization, 
specifically transaction efficiency and financial inclusion—rather than the integration of advanced 
intelligent systems or predictive analytics. There is a scarcity of comprehensive studies that synthesize 
how these foundational digital steps can evolve into advanced AI adoption. The current discourse lacks 
a unified framework that explains how North Sulawesi’s SMEs can transition from simple "digitization" 
(converting analog to digital) to "AI driven value creation" (using algorithms for prediction and 
automation). Furthermore, most studies, such as those by Tumbelaka et al. (2025) and Paendong et al. 
(2023), treat technology adoption as isolated events rather than part of a holistic regional ecosystem. 

Therefore, this study aims to bridge this gap by conducting a qualitative meta synthesis of 
existing evidence on AI and technology adoption within Indonesian SMEs, with a specific lens on the 
North Sulawesi context. By synthesizing fragmented findings from 2021 to 2025, this research seeks to 
construct a robust conceptual framework that accelerates economic value. Unlike traditional literature 
reviews, this meta synthesis integrates the technological, organizational, and environmental (TOE) 
factors to propose a strategic roadmap for North Sulawesi’s digital ecosystem, moving the academic 
and practical discourse beyond basic adoption toward intelligent economic acceleration. 

 
2. METHODOLOGY 
2.1. Research Design 
To address the fragmented nature of digital adoption literature in developing regions, this study employs 
a qualitative meta synthesis design. Unlike a traditional narrative review, a meta synthesis systematically 
integrates findings from multiple qualitative studies to create a new, interpretive level of understanding 
(Noblit & Hare, 1988). This approach is particularly suitable for this research as it allows for the 
aggregation of localized empirical evidence specifically from Indonesian SMEs to construct a 
comprehensive framework applicable to the North Sulawesi digital ecosystem. 
 
2.2. Data Sources and Search Strategy 
The systematic literature search was conducted using the SINTA (Science and Technology Index) database, 
the official citation index managed by the Indonesian Ministry of Education, Culture, Research, and 
Technology. SINTA was selected to ensure the capture of context specific research often overlooked by 
global databases. The search protocol followed the PRISMA (Preferred Reporting Items for Systematic 
Reviews and Meta Analyses) guidelines (Page et al., 2021) . The search strings were designed to capture 
the intersection of three domains: Artificial Intelligence/Digital Technology, SMEs, and Regional Context. 
 
2.3. Inclusion and Exclusion Criteria 
To ensure the validity and robustness of the synthesis, strict eligibility criteria were applied. The selection 
process prioritized high quality national publications to guarantee that the synthesized data reflects peer 
reviewed rigor. 

Inclusion Criteria: 
• Timeframe: Articles published between 2021 and 2025 to capture the post pandemic digital 

acceleration. 
• Journal Quality: Articles must be published in journals indexed in SINTA 1 (S1), SINTA 2 (S2), SINTA 

3 (S3), or SINTA 4 (S4). This ensures a minimum standard of peer review and editorial process. 
• Context: Studies focusing on SMEs in Indonesia, with a specific prioritization of research conducted 

in North Sulawesi (Manado, Bitung, Minahasa). 
• Content: Articles discussing digital adoption, from basic digitization to advanced AI applications 

(e.g., chatbots, automated accounting, digital marketing algorithms). 
Exclusion Criteria: 

• Articles indexed in SINTA 5 or SINTA 6, or non accredited journals. 
• Conference proceedings (unless indexed SINTA 2 or higher), theses, and opinion pieces. 



Page 48 

 

ISSN 3109-0362 
Volume 1 Issue 2, July – December, 2025 
Asia Pacific Journal of Interdisciplinary Studies 
 
 
 

• Studies solely focused on large corporations or technical algorithm development without 
managerial/economic implications. 

 
2.4. Data Extraction and Quality Appraisal 
Quality appraisal was inherent in the selection of SINTA 1–4 journals; however, each article was further 
scrutinized for methodological clarity. Data were extracted using a standardized coding form capturing: 
(1) Author/Year, (2) Location, (3) Technology Type, (4) Drivers/Barriers, and (5) Economic Outcomes. 
 
2.5. Data Synthesis 
The synthesis process utilized the reciprocal translation analysis method, where concepts from one study 
are translated into the terms of another to reveal overarching themes (Noblit & Hare, 1988). These themes 
were then mapped onto the Technology Organization Environment (TOE) Framework. This theoretical lens 
facilitated the categorization of findings into technological readiness (AI tools), organizational capabilities 
(SME human capital), and environmental pressures (regional infrastructure in North Sulawesi), forming the 
basis for the proposed strategic model. 

 
3. RESULTS AND DISCUSSION  
This meta-synthesis of twenty-two primary studies (2021–2025) illuminates the multifaceted landscape of 
digital and AI adoption within Indonesian SMEs. By organizing the findings through the Technology-
Organization-Environment (TOE) framework, we identify distinct patterns that explain the current state 
of the digital ecosystem, particularly the contrast between national trends and the specific realities in 
North Sulawesi. 
 

Table 1. Primary Studies Included in the Meta Synthesis (2021–2025) 

No Author(s) 
(Year) 

Journal & 
Indexing 

Location / 
Context 

Methodology Core 
Theme 
(TOE) 

Key Findings / Contribution 

1 Munaiseche 
et al. 
(2025) 

MEC-J 
(SINTA 3) 

North 
Sulawesi 
(SME 
General) 

Quant. 
Survey 

Tech Use of social media algorithms 
for market expansion; limited 
deep analytics usage. 

2 Lintang et 
al. (2025) 

Jurnal 
Berkala 
Ilmiah 
Efisiensi (S4) 

North 
Sulawesi 

Quantitative Tech The adoption of QRIS 
significantly accelerates 
economic value for SMEs by 
enhancing transaction efficiency 
and sales volume. 

3 Saputro et 
al. (2025) 

J. 
Pengabdian 
IPTEK (S4) 

Manado 
(Urban) 

Action 
Research 

Tech Implementation of QRIS/Digital 
payments improves transaction 
speed but requires financial 
literacy. 

4 Santosa 
and 
Surgawati 
(2024) 

Jurnal Sosial 
Humaniora 
(S2) 

Indonesia Quantitative Org AI adoption significantly 
enhances MSME productivity, 
reduces operational costs, and 
provides competitive advantage 
through improved marketing 
capabilities and digital 
transformation. 

5 Paendong 
et al. 
(2023) 

J. 
Pengabdian 
Vokasi (S4) 

Manado 
(Vocational) 

Mixed 
Method 

Tech Digital administration (websites) 
used mostly for profiling, not for 
operational automation. 

6 Tumbelaka 
et al. 
(2025) 

J. EMBA (S4) Minahasa, 
North 
Sulawesi 

Qualitative Tech Digital adoption in the local 
tourism sector is currently 
centered on basic social media 
platforms for promotion. 
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7 Umayasari 
& Amantha 
(2025) 

JAGPI (S4) Indonesia 
(National) 

SLR Env Regional government policy is 
the primary driver for initial 
digital onboarding. 

8 Prasasti et 
al. (2025) 

Sentralisasi 
(S4) 

Indonesia 
(Jambi 
City) 

Quantitative Tech AI-based marketing and chatbot 
services significantly increase 
customer satisfaction, which 
positively mediates and drives 
consumer economic behavior 
(purchase/retention) in the 
MSME sector. 

9 Lina and 
Suwarni 
(2022) 

J. Aplikasi 
Bisnis dan 
Manajemen 
(S2) 

Indonesia 
(National) 

Qualitative Org Top management support and IT 
knowledge are critical 
organizational drivers for social 
commerce adoption; adoption 
positively impacts SME 
performance. 

10 Zainurrafiqi 
and Gazali 
(2024) 

Jurnal 
Aplikasi 
Manajemen 
(S2) 

Pamekasan 
Regency, 
Indonesia 

Quantitative Tech Supply chain digitalization 
significantly drives MSME 
competitiveness, which in turn 
improves business performance; 
however, digitalization must be 
paired with supply chain 
resilience strategies to be fully 
effective. 

11 Relifra et 
al. (2025) 

JMBI UNSRAT 
(S4) 

Indonesia 
(National) 

Quantitative Tech Perceived Ease of Use 
significantly enhances Perceived 
Usefulness, and both are critical 
drivers of attitude towards AI 

12 Yamin et 
al. (2025) 

International 
Journal of 
Sustainable 
Development 
and Planning 
(S1) 

South 
Sumatra, 
Indonesia 

Quantitative Org Socio-economic factors are the 
critical organizational/ 
individual drivers for adoption; 
adoption significantly improves 
farmer productivity and income. 

13 Tumbelaka 
(2023) 

J. 
Hospitality 
(S4) 

Manado 
(Culinary) 

Descriptive Tech High dependence on food 
delivery apps (Gofood/Grab) 
algorithms for sales volume. 

14 Bawono et 
al. (2022) 

J. Manajerial 
(S3) 

Indonesia 
(National) 

Quantitative Org Organizational readiness 
translates into better 
performance specifically when it 
leads to the successful adoption 
of new technologies. 

15 Mansyur 
(2025) 

JEGAR (S4) Indonesia 
(National) 

Mixed 
Method 

Env Access to digital credit (Fintech) 
accelerates SME growth in 
unbanked regions. 

16 Tamyiz et 
al. (2025) 

Khazanah 
Sosial (S2) 

Indonesia 
(National) 

Quantitative Org ICT/E-commerce adoption on 
business performance is 
significantly realized only when 
accompanied by strong human 
capital readiness within the 
organization. 

17 Aligarh et 
al. (2023) 

Cogent 
Business & 
Management 
(S1) 

Indonesia 
(National) 

Quantitative Tech Cloud computing adoption has a 
positive and significant impact 
on MSME business performance 
(financial & operational). 
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18 Wulandari 
et al. 
(2024) 

Asia Pacific 
Management 
and Business 
Application 
(S2) 

Indonesia 
(National) 

Quantitative Org Digitalization capabilities alone 
do not directly improve business 
performance; they must be 
mediated by digitalization 
performance. Stronger digital 
literacy is proven critical to 
bridge this gap and achieve 
measurable business outcomes. 

19 Sunarjo et 
al. (2025) 

ITSDI (S2) Indonesia 
(National) 

Case Study Env Digital onboarding enhances 
stakeholder engagement, 
improves supply chain 
transparency, and optimizes 
resource utilization. 

20 Hasya and 
Sabri 
(2025) 

Jurnal Bisnis 
Strategi (S2) 

Indonesia 
(National) 

Quantitative Tech AI-based decision making and 
chatbot integration significantly 
enhance business performance; 
Market intelligence is critical for 
leveraging these technologies 
effectively. 

21 Dianta et 
al. (2025) 

Jurnal 
Informatika 
Ekonomi 
Bisnis (SINTA 
4) 

Salatiga 
City, 
Indonesia 

Quantitative Tech Digital marketing adoption has a 
significant direct effect on SME 
sustainable growth; firm 
performance acts as a critical 
mediator, meaning adoption 
must translate into operational 
performance first to ensure long-
term sustainability. 

22 Syahidun et 
al. (2025) 

APTISI 
Transactions 
on 
Management 
(ATM) (S4) 

Indonesia 
(National) 

Quantitative Env Policymakers must shift focus 
from providing infrastructure 
(Tech) to actively subsidizing 
digital upskilling and creating 
regional regulatory sandboxes 
(Env) to mitigate the "resource-
constrained" nature of local 
SMEs. 

 

3.1. Technological Adoption Patterns 
The technological context reveals a striking "dual-speed" adoption landscape. While national-level data 
points toward the emergence of sophisticated AI integration, regional SMEs in North Sulawesi are 
predominantly situated in the foundational stages of digitization. 

The "Adoption Dichotomy" in North Sulawesi In North Sulawesi, technology adoption is currently 
defined by transactional efficiency rather than strategic intelligence. Lintang et al. (2025) found that the 
adoption of QRIS (Quick Response Code Indonesian Standard) has been a pivotal driver in accelerating 
economic value, significantly enhancing transaction speed and sales volume for local SMEs. This finding is 
corroborated in Manado’s urban sector, where Saputro et al. (2025) observed that digital payments 
improve transaction velocity, though their effectiveness remains tethered to the user's financial literacy. 

However, the depth of this adoption remains shallow. In the vocational sector of Manado, 
Paendong et al. (2023) reported that digital administration tools, such as websites, are utilized almost 
exclusively for static profiling rather than for operational automation. Similarly, the tourism sector in 
Minahasa relies heavily on basic social media platforms for promotion. Munaiseche et al. (2025) reinforce 
this observation, noting that while North Sulawesi SMEs successfully leverage social media algorithms for 
market expansion, the utilization of deep analytics to inform decision-making is virtually nonexistent. 
Furthermore, Tumbelaka (2023) highlights a high dependency on external algorithms from food delivery 
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platforms (e.g., GoFood/Grab) to drive sales volume in the culinary sector, indicating a "platform reliance" 
rather than internal technological capability. 

The Shift Toward Intelligent Integration In contrast to the regional focus on basic transactions, 
broader Indonesian studies indicate a shift toward higher-value technologies. Aligarh et al. (2023) 
demonstrated that cloud computing adoption has begun to yield positive, significant impacts on both 
financial and operational performance for MSMEs. Moving beyond infrastructure, Hasya and Sabri (2025) 
found that the integration of AI-based decision-making and chatbots significantly enhances business 
performance, largely by leveraging market intelligence. This is supported by Prasasti et al. (2025), who 
noted that AI-based marketing and chatbot services directly increase customer satisfaction, subsequently 
driving consumer retention. 

The divergence between national capabilities and regional implementation suggests that North 
Sulawesi is currently in a "Digital Onboarding" phase. While the "Perceived Ease of Use" of tools like QRIS 
drives their adoption, the region has yet to transition to the "Digital Transformation" phase characterized 
by the deep analytics and automation seen in national studies. 
 
3.2. Organizational Readiness 
The literature unequivocally identifies organizational attributes—specifically human capital and 
management support—as the critical mediators that determine whether technology adoption translates 
into tangible business performance. 

The Human Capital Mediator A recurring theme across the synthesized studies is that technology 
is a tool, but human capital is the driver. Tamyiz et al. (2025) argue that the impact of ICT and e-
commerce on business performance is only realized when accompanied by strong human capital readiness. 
This is further refined by Wulandari et al. (2024), who found that digitalization capabilities alone do not 
improve performance; they must be mediated by "digitalization performance," a metric heavily dependent 
on strong digital literacy. 

Strategic Alignment and Support Beyond skills, the strategic intent of the organization matters. 
Bawono et al. (2022) emphasize that organizational readiness translates into performance specifically 
when it leads to the successful adoption of new technologies, rather than just their acquisition. This 
requires active leadership; Lina and Suwarni (2022) identified top management support and IT knowledge 
as critical drivers for social commerce adoption. When these organizational factors align, Santosa and 
Surgawati (2024) found that AI adoption significantly enhances productivity and reduces operational costs, 
providing a true competitive advantage. 

These findings imply a "Skill-Technology Gap." The mere availability of tools (as identified in the 
Technological Context) is insufficient. The dependency on financial literacy for QRIS success and the 
critical role of socio-economic factors in agricultural adoption  suggest that intervention strategies must 
prioritize "organizational upgrading"—specifically upskilling—over simple hardware distribution. 
 
3.3.  Environmental Drivers 
The environmental context highlights the pivotal role of external forces, particularly government policy 
and the financial ecosystem, in facilitating the initial leap into the digital economy. 

Policy as the Catalyst Government intervention appears to be the primary "ignition" for digital 
adoption. Umayasari & Amantha (2025) explicitly cite regional government policy as the primary driver 
for initial digital onboarding. However, the demands on policy are evolving. Syahidun et al. (2025) present 
a critical finding for future strategy: policymakers must shift focus from merely providing infrastructure 
(Tech) to actively subsidizing digital upskilling and creating "regional regulatory sandboxes". This shift is 
necessary to mitigate the resource-constrained nature of local SMEs and allow for safe experimentation. 

Financial and Ecosystem Enablers The financial environment also plays a crucial role in 
democratization. Mansyur (2025) found that access to digital credit (Fintech) accelerates SME growth 
specifically in unbanked regions, effectively lowering the barrier to entry for capital-starved businesses. 
Furthermore, the broader digital ecosystem enhances stakeholder engagement and improves supply chain 
transparency, creating a network effect that benefits all participants. 

The environmental analysis suggests that the government's role must evolve from "provider" to 
"enabler." While initial policies successfully drove the onboarding seen in North Sulawesi, sustainable 
growth requires a more nuanced approach. The recommendation for "regulatory sandboxes"  is particularly 
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relevant for developing regions, as it suggests creating a protected space for innovation that can help 
local SMEs transition from basic profiling to the advanced AI usage observed at the national level. 
  
4. CONCLUSION 
The findings of this study reveal that accelerating economic value in developing regions goes beyond 
simple technological diffusion, it is contingent upon bridging the sharp "adoption dichotomy" that currently 
separates the basic transactional usage in North Sulawesi from the intelligent integration emerging at the 
national level. The synthesis synthesis confirms that while external drivers such as government policy and 
fintech are effective at facilitating initial digital onboarding, sustainable economic acceleration is strictly 
mediated by organizational readiness. Specifically, human capital and digital literacy act as the essential 
bridge required to transform technological potential into measurable operational performance. 
Consequently, to truly optimize North Sulawesi’s digital ecosystem, policy must evolve from a monolithic 
focus on infrastructure toward a holistic "enabling" framework. This necessitates a strategic pivot toward 
actively subsidizing digital upskilling and establishing regional regulatory sandboxes, thereby mitigating 
local resource constraints and fostering the resilience needed for high-value AI adoption. 
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