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The digitalization of village governance (DPDS) and Village-Owned Enterprises (VOEs) has 
emerged as a strategic catalyst for economic recovery in Bali's coastal tourism villages 
following the COVID-19 pandemic. This study evaluates how these digital initiatives 
influence inclusive growth across eight regencies and one city in Bali during the 2023–2024 
period. Utilizing a mixed-methods approach, the research combines descriptive qualitative 
analysis with advanced econometrics, specifically the Spatial Lag Model (SLM), to account 
for regional interdependencies. The findings reveal that digital infrastructure and governance 
significantly boost inclusive growth, with an R-squared of 0.94, indicating that 94% of growth 
variations are explained by digital variables. A critical discovery is the Spatial Lag effect (p = 
0.46), proving that digital progress in one village creates a positive "spillover effect" on its 
neighbors. While southern Bali (Badung and Denpasar) leads in digital adoption, significant 
gaps remain in eastern and northern regions. This research concludes that integrating digital 
governance with digitalized entrepreneurship, supported by robust spatial connectivity, is 
essential for achieving equitable and sustainable welfare in tourism-dependent economies.  
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1. INTRODUCTION

The COVID-19 pandemic significantly disrupted both the
global and national economies, with Bali, a tourism-dependent 
province, experiencing a severe contraction before entering a 
recovery phase in early 2024 [1]. While economic growth has 
returned to positive territory, achieving long-term resilience 
through inclusive and sustainable development remains a 
central challenge for regional planners [2]. Post-pandemic 
trends indicate a fundamental shift in tourist behavior, 
necessitating a transition toward green and sustainable tourism 
that balances global standards with locally embedded wisdom 
[3]. 

In this recovery context, the digitalization of village 
government (DPDS) and the rural economy—particularly 
through Village-Owned Enterprises (VOEs)—has emerged as 
a critical infrastructure requirement for improving government 
effectiveness [4]. In terms of local governance, digitalization 
facilitates big data integration and enhances financial 
transparency, both of which are essential for sustainable 
planning [5]. Simultaneously, the digitalization of VOEs 
enables micro, small, and medium enterprises (MSMEs) to 
improve their competitiveness through online platforms and 
digital payment systems [6]. Although previous studies in 
emerging economies such as India and China have explored 
rural digital infrastructure [7, 8], they often overlook the 
synergy between local governance digitalization and inclusive 
growth, particularly in tourism-dependent coastal areas. 

Inclusive growth extends beyond increases in per capita 
income; it also encompasses poverty reduction and the 
provision of equal opportunities for marginalized populations 
[9, 10]. Effective regional planning must ensure that digital 
transformation does not widen the urban–rural divide but 
instead fosters a “spillover effect” that benefits neighboring 
communities [11]. This alignment between locally embedded 
digital initiatives and global sustainability goals is particularly 
important for coastal villages, which face unique 
environmental and economic pressures [12]. 

However, a significant knowledge gap remains regarding 
how the dual digital transformation of government and VOEs 
contributes to inclusive growth in Bali’s coastal villages 
during the 2023–2024 recovery period. This study addresses 
this gap by evaluating the implementation of digitalization and 
analyzing its spatial effects on village inclusiveness. By 
integrating locally embedded wisdom with digital innovation, 
this research offers a strategic framework for achieving the 
Sustainable Development Goals (SDGs) at the grassroots level 
[13]. 

Based on the identified gaps, this study addresses three 
primary questions: (1) How are DPDS and the digitalization of 
VOEs (DBUM) implemented in Bali’s coastal tourism 
villages? (2) How do DPDS and DBUM individually affect 
inclusive growth in these areas? (3) How do these variables 
simultaneously influence inclusive growth during Bali’s 
economic recovery phase? 

To address these questions, this study integrates 
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perspectives from development economics and tourism 
through a mixed-methods empirical approach. It employs 
descriptive qualitative analysis alongside quantitative 
econometric models, specifically multiple regression and 
spatial lag regression. The Spatial Lag Model is particularly 
important, as it accounts for regional interdependencies in 
which growth in one village is influenced by developments in 
neighboring areas [11, 13, 14]. 

The novelty of this research lies in its specific temporal 
context: the post-pandemic recovery period of 2023–2024. 
While previous studies in emerging economies such as China 
and India have examined rural infrastructure in general [3, 7, 
8], they often treat digitalization as a generic utility rather than 
as a strategic synergy between local governance and 
enterprise-driven inclusive growth. By focusing on coastal 
villages, this study demonstrates how locally embedded digital 
initiatives can mitigate the economic decline caused by the 
COVID-19 pandemic [15]. 

This study further demonstrates how the utilization of 
Information and Communication Technology (ICT) at the 
grassroots level transforms coastal village economies. Unlike 
traditional growth models, this approach emphasizes inclusive 
growth by ensuring that digital transformation creates equal 
opportunities for the poor, reduces unemployment, and 
improves life expectancy through sustainable tourism [9, 16]. 
By integrating Bali’s locally embedded wisdom with global 
digital standards, this research provides a timely framework 
for supporting the SDGs through inclusive, green, and 
digitally empowered tourism [11, 17]. 

 
 

2. LITERATURE REVIEW 
 
2.1 Inclusive growth 

 
Inclusive growth is defined as an economic trajectory that 

mandates the active participation of all stakeholders in creating 
and sustaining economic expansion. This concept emphasizes 
that as the economy grows, there must be a simultaneous 
reduction in poverty, inequality, and unemployment [8, 9]. 
Furthermore, inclusive growth does not merely focus on creating 
new economic opportunities but prioritizes ensuring equal access 
to these opportunities for all societal segments, particularly the 
marginalized [10, 18]. Consequently, growth is deemed inclusive 
only when it successfully integrates poverty alleviation, 
equitable income distribution, and increased labor absorption 

into its core development framework [19]. 
 

2.2 Digitalization of village government, Village-Owned 
Enterprises and inclusive growth 

 
In the modern era, ICT serves as an essential catalyst for 

enhancing governance and business services. Digitalization 
allows organizations to foster innovation, creating more 
efficient and effective products and services that align with 
consumer needs [13, 20]. Within the Indonesian context, 
where the village government represents the foundational 
administrative tier, digitalization referred to as DPDS is vital 
for optimizing internal processes [21]. This includes the 
diffusion of computerized systems for routine administration, 
transparent communication with the community, and data-
driven decision-making [22]. 

Furthermore, the digitalization of VOEs, or DBUM 
(Digitalization of BUMDes), acts as a strategic driver for the 
rural economy. By leveraging digital technology, VOEs can 
increase operational efficiency, expand market reach beyond 
geographical boundaries, and foster broader community 
involvement in village-led economic activities [3]. The 
synergy between DPDS and DBUM creates a robust 
ecosystem that supports sustainable development. This locally 
embedded digital transformation ensures that coastal villages 
remain globally connected while maintaining their indigenous 
wisdom, ultimately leading to inclusive growth that aligns 
with SDGs [4, 17]. 

 
 

3. RESEARCH DESIGN AND METHODOLOGY 
 
3.1 Research design and spatial scope 
 

This study employs a mixed-methods approach to evaluate 
DPDS and DBUM and their impact on inclusive growth during 
Bali's 2023–2024 recovery phase. While the first and second 
research objectives are addressed through descriptive qualitative 
analysis, the third objective requires inferential statistics to test 
regional interdependencies [11, 23], which was conducted across 
eight regencies and one city in Bali Province. The selection of 
eight specific coastal villages (Table 1) as research sites is based 
on their status as strategic tourism hubs that experienced 
significant economic contraction during the COVID-19 
pandemic [22, 24]. These villages serve as representative models 
for evaluating how digital transformation mitigates economic 
shocks in coastal ecosystems.

 
Table 1. Number of respondent samples based on the proportion of job types  

 
Regency/City Coastal Village Beach Tourism Objects Number of Respondent 

Samples * 
Jembrana Gilimanuk Village Creative village 8 
Tabanan Beraban Village Tanah Lot 8 
Badung Kutuh Village Pandawa Beach 8 

Buleleng Kalibukbuk Village Lovina Beach 8 
Gianyar Sukawati Village Purnama Beach 8 

Klungkung Pesinggahan Village Goa Lawah Beach 8 
Karangasem Tulamben Village Tulamben Beach 8 

Denpasar Sanur Village Sanur Beach 8 
  Total 64 

Description: * type of job/position (1. Professional, 2. Manager/Leadership, 3. Executive, 4. Trade (souvenirs), 5. Services (Tourism Manager), 6. 
Agriculture (Fishermen), 7. Industry (Crafts), 8. Others). Source BPS-Bali, Bali in Figures 2024. 

 
The types of data used are secondary data and primary data. 

Secondary data comes from several agencies, including the 
Central Statistics Agency (BPS) of Bali Province and 
Regency/City, Bank Indonesia (BI), the Tourism and Creative 
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Economy Office, the Directorate General of Fiscal Balance 
(DJPK) of the Ministry of Finance, and the Financial Services 
Authority (OJK). University Library. While primary data comes 
from research respondents selected from sample coastal villages 
in each Regency/City in Bali 

 
3.2 Measuring the Inclusive Growth Composite Index 
 

To measure inclusive growth, this study adopts IGCI 
framework developed by the study [18]. The index integrates 
four weighted dimensions: 

1) Economic Growth & Infrastructure (D1 - 15%): 
Focuses on productive employment and tourist development.  

2) Poverty and Equity (D2 - 18%): Measures income 
inequality and per capita expenditure. 

3)  Human Capabilities (D3 - 37%): Combines 
education (18%), health, and water/sanitation (19%).  

4) Social Protection (D4 - 10%): Reflects government 
spending on social welfare.  

The final IGCI score ranges from 1 to 10, where 1–3 indicates 
unsatisfactory progress, 4–7 satisfactory, and 8–10 superior 
progress. Data normalization is performed using the minimum-
maximum method to ensure comparability across indicators 
[18]. 
 
3.3 Econometric modeling and spatial analysis 
 

To analyze the simultaneous influence of digitalization on the 
Inclusive Growth Index (IGI), we first employ a standard 
Ordinary Least Squares (OLS) regression: 

 
𝐼𝐼𝐼𝐼𝐼𝐼 = 𝛽𝛽0 + 𝛽𝛽1𝑇𝑇𝑇𝑇𝑇𝑇 + 𝛽𝛽2LFP + 𝛽𝛽3𝐼𝐼𝐼𝐼𝐼𝐼 + 𝛽𝛽4𝑅𝑅𝑅𝑅𝑅𝑅 + 𝜀𝜀 

 
However, considering that coastal villages are geographically 

connected, economic growth in one village often creates a 
"spillover effect" on its neighbors. To capture this, the study 
implements a Spatial Lag Model (SLM): 

 
𝐼𝐼𝐼𝐼𝐼𝐼 = 𝜌𝜌𝜌𝜌𝜌𝜌𝜌𝜌𝜌𝜌 + 𝛽𝛽1𝑇𝑇𝑇𝑇𝑇𝑇 + 𝛽𝛽2LFP + 𝛽𝛽3𝐼𝐼𝐼𝐼𝐼𝐼 + 𝛽𝛽4𝑅𝑅𝑅𝑅𝑅𝑅 + 𝜀𝜀 

 
Key Spatial Concepts for Non-Specialists: 
• Spatial Lag (𝜌𝜌𝜌𝜌𝜌𝜌𝜌𝜌𝜌𝜌) This represents the influence 

of neighboring regions' growth on the local village. A 
significant coefficient (𝜌𝜌) suggests that inclusive growth is not 
isolated but is a shared regional phenomenon.  
• Queen Contiguity (W): This is a spatial weight 

matrix used to define "neighbors." Under the Queen 
Contiguity criteria, villages are considered neighbors if they 
share a common border or a single vertex (point). This model 
is appropriate for Bali, where tourism clusters are tightly 
integrated across administrative boundaries [11, 14]. 

The model parameters are estimated using the Maximum 
Likelihood (ML) method, with the Likelihood Ratio (LR) and 
Lagrange Multiplier (LM) tests used to confirm the superiority 
of the spatial model over the non-spatial OLS [25]. 

 
 

4. RESULT AND DISCUSSION 
 
4.1 Development of village government digitalization and 
Village-Owned Enterprises digitalization Bali's recovery 
era 
 
4.1.1 Strategic policy and infrastructure context 

Infrastructure serves as a foundational pillar for achieving 

inclusive growth and poverty reduction. Efficient infrastructure 
expands access to vital services and broadens economic 
opportunities for marginalized populations [26]. In the digital 
era, ICT infrastructure acts as a primary instrument for 
inclusiveness. As explained by evolutionary growth theory, 
economic expansion results from the co-evolution of technology, 
firm structures, and supporting governance institutions [27]. In 
Bali, radical innovation in digital ICT has become essential for 
bridging the gap between urban and rural economic 
development. 

Infrastructure development is also a critical metric of 
government performance [28]. Theoretically, infrastructure 
encompasses the physical facilities and organizational 
structures—such as roads, education, and ICT—that stimulate 
regional trade by affecting both supply and demand [29]. To 
address the previously low ICT Development Index (4.99 in 
2017), the Indonesian government has prioritized digital service 
quality and human resource efficiency to eradicate the digital 
divide [30]. 

Implementation in Bali: From Hard to Soft Infrastructure. The 
transition toward a digital economy in Bali is evidenced by the 
integration of both hard and soft infrastructure. Digital ICT not 
only improves the quality of life but also drives global 
competitiveness [20]. In the context of Bali's economic recovery, 
the provincial government has focused on several key digital 
pillars: 

1) Network Expansion: Extending high-speed internet 
access to remote tourist villages and deploying 
telecommunications towers to support digital tourism. 

2) E-Government and Smart City: Implementing online 
licensing, digital tax payments, and the "Smart City" concept 
(e.g., in Denpasar) using Internet of Things (IoT) technology 
[31]. 

3) Digital Tourism Ecosystem: Developing digital 
promotion platforms and integrated digital payment systems 
to enhance the tourist experience [17]. During the 2023 Bali 
Digital Festival, the regional government officially recognized 
the digital economy as one of the six main drivers of Bali's 
economic transformation, alongside agriculture and tourism 
[32]. This strategic shift aims to create a more resilient 
economy, moving away from an over-reliance on traditional 
tourism, which contributed over 54% of Bali's income but 
proved vulnerable during the COVID-19 pandemic [32]. 

DPDS and DBUM ensures that this technological progress is 
"locally embedded." By using e-commerce and digital 
marketplaces, VOEs can promote local craft, fashion, and 
culinary products to a global audience, thereby fostering 
inclusive growth at the grassroots level. 

 
4.1.2 Digital adoption and connectivity gaps across regencies 

The adoption of digital devices—including mobile phones, 
laptops, and tablets—among households in Bali has shown a 
significant upward trend from the pre-pandemic period in 2019 
to the recovery era in 2023. This surge is particularly evident in 
the increased utilization of IoT services and various ICT 
platforms such as WhatsApp, Facebook, and other social media 
for economic activities [33]. 

As illustrated in Figure 1, the percentage of the population 
aged five years and above accessing ICT services has 
consistently improved over the 2021–2023 period. However, a 
detailed spatial analysis reveals a persistent "digital divide" 
between regencies. In 2023, internet penetration was highest in 
Denpasar City and Badung Regency, while Karangasem 
Regency recorded the lowest access levels [33]. 
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Specifically, five regions reported internet access levels above 
the provincial average: Denpasar, Badung, Gianyar, Tabanan, 
and Jembrana. Conversely, four regencies—Bangli, 
Karangasem, Buleleng, and Klungkung—remained below the 
average. Denpasar's leading position is attributed to its role as the 
administrative and commercial hub of Bali. As a "Smart City," 
Denpasar benefits from superior telecommunications 
infrastructure, high-quality signal coverage, and close proximity 
to critical gateways such as the international airport and toll roads 
[20, 31]. 

 

 
 

Figure 1. Percentage of population aged 5 years and above 
accessing ICT in the last 3 months  

 
This spatial disparity indicates that while Bali is moving 

toward a digital transformation, the benefits are concentrated in 
southern urban and tourism centers. For coastal villages in 
underdeveloped regencies like Karangasem or Bangli, the lack 
of high-quality internet access remains a significant barrier to 
achieving inclusive growth [11]. Although regions like 
Klungkung and Buleleng are showing progress, strategic 
intervention in digital infrastructure is required to ensure that the 
spillover effects of Bali's economic recovery reach all 
administrative borders equitably [17]. 

 

 
 

Figure 2. Percentage of population aged 5 years and over 
accessing the internet in the last 3 months  

 
The significant surge in internet access across Klungkung, 

Bangli, Buleleng, and Karangasem in 2023, compared to 2019 
levels, underscores a structural shift in digital behavior triggered 
by the COVID-19 pandemic in Figure 2. During the crisis, 
mobility restrictions mandated a transition to ICT for 
educational, commercial, and administrative activities [1, 34]. 
This "forced digitalization" has evolved into a persistent habit in 
the recovery era, where the community continues to utilize the 
internet for health services, digital finance, and marketing 
MSME products through e-commerce [17]. 

To sustain this momentum, the Bali Provincial Government 
initiated a strategic infrastructure expansion in 2023 by installing 
free public Wi-Fi at 2,307 locations across all nine 
regencies/cities [32]. This initiative, coupled with the "Smart 
City" development in Denpasar, aims to minimize the digital 
divide and provide equitable access to information [20, 31]. For 

coastal tourism villages, this connectivity is a vital prerequisite 
for the implementation of DPDS and digitalized DBUM, which 
are the primary engines for achieving inclusive growth at the 
grassroots level. 
 
4.1.3 ICT infrastructure and 4G/LTE signal coverage 

The expansion of internet access in Bali is heavily supported 
by the robust development of 4G/LTE cellular infrastructure. As 
of 2023, almost all regencies have achieved near-total coverage 
across their villages. Figure 3 illustrates that 4G/LTE services 
have reached a high level of stability in most areas, with 
Klungkung Regency showing the most significant progress. 
Although Klungkung was previously below the provincial 
average, its coverage spiked from 67% in 2019 to approximately 
78% in 2023 [33]. This infrastructure readiness is a critical 
prerequisite for the implementation of digital governance at the 
village level. 
 

 
 

Figure 3. Percentage of villages/sub-districts and internet 
signal reception – 4G/LTE mobile phones  

 
4.1.4 Digitalization of coastal tourism villages 

Infrastructure and Rural Empowerment The acceleration of 
VOEs requires a synergy between entrepreneurial human 
resources and adequate infrastructure. Beyond physical facilities, 
non-physical infrastructure specifically ICT and internet 
connectivity is vital for driving the village economy [28].  

In addition to digital infrastructure, access to financing 
through banking institutions remains a key pillar in driving non-
oil and gas economic sectors, including tourism and the creative 
industry in rural areas. Consistent with the findings [35], the 
strategic role of banks in providing liquidity and financing 
support is a key factor influencing economic performance across 
various sectors in Indonesia. 

The "Internet Enters Villages" program, initiated by both 
central and regional governments, aims to bridge the digital 
divide and empower marginalized communities through 
information symmetry [22, 36]. This initiative aligns with Law 
No. 6 of 2014 concerning Villages, which mandates that villages 
have the right to access information through Village Information 
Systems (SID). 

In response, the Bali Provincial Government launched a 
province-wide free Wi-Fi program in 2019, while Badung 
Regency expanded this connectivity to public schools, traditional 
community halls (Banjar), and VOE offices [32, 37]. Such 
connectivity is not merely about access; it is a strategic tool for 
poverty alleviation and sustainable rural development [8, 38]. 

In the post-pandemic "new era," VOE managers must adapt to 
rapid ICT advancements to maintain competitiveness. 
Digitalization referred to as DBUM (Digitalization of BUMDes) 
allows for greater operational efficiency and market expansion 
[38]. For entrepreneurs, ICT acts as a motivational catalyst to 
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innovate and solve complex logistical challenges [13]. 
Case Studies: Leading Digital Villages in Bali Coastal villages 

in Bali, stretching from Gilimanuk to Karangasem, increasingly 
relying on digital ecosystems to manage tourism demand. 
Notable examples include: 

1) Kutuh Village (Badung): Implementation of a "Smart 
Village" system encompassing Smart Governance, Economy, 
Environment, and People. VOE Kutuh successfully leveraged 
digital branding for Pandawa Beach, generating a total 
turnover of IDR 50 billion in 2019 [39]. 

2) Tibubeneng Village (Badung): Collaboration with 
ICT volunteers to enhance tourism information systems and 
digital human resources [40]. 

3) Beraban Village (Tabanan): The launch of the "I Luh" 
application as part of the Tabanan Smart City initiative. This 
platform integrates village financial data and public service 
administration into a single digital hand-held solution [31]. 

These cases demonstrate that digital-based tourism is no 
longer optional but a necessity for increasing the effectiveness of 
business processes and ensuring the sustainability of Bali's 
coastal economy [41].  

 
4.2 Analysis of the influence of DPDS and DBUM on Bali's 
Inclusive Growth Index 
 
4.2.1 Descriptive analysis of inclusive growth 

To visualize the distribution of the Composite Index of 
Inclusive Growth (CIIG) across Bali's coastal tourism villages, 
this study employs thematic mapping. The analysis excludes 
Bangli Regency as it lacks a coastal area. The villages sampled 
represent the diverse economic landscapes of Bali's coastlines, 
from Gilimanuk (Jembrana) in the west to Sanur (Denpasar) and 
Tulamben (Karangasem) in the east. 

As shown in Figure 4, there is a clear spatial clustering pattern 
in Bali's inclusive growth. High CIIG values are concentrated in 
the southern region, particularly in Badung Regency and 
Denpasar City (shown in dark shading), which serve as the 
province's primary economic engines. In contrast, regencies such 
as Tabanan, Gianyar, Jembrana, Buleleng, and Klungkung 
exhibit moderate CIIG levels, while Karangasem Regency 
remains in the low category. This pattern suggests that inclusive 
growth in Bali is geographically dependent, where prosperous 
regions tend to be adjacent to other high-performing areas [11, 
42]. 

 

 
 

Figure 4. Distribution pattern of inclusive growth of coastal 
tourism villages in Bali Province in 2023 

 
The use of thematic mapping in this study to categorize the 

inclusive growth index aligns with the framework proposed by 
Hsu et al. [43], who emphasized that spatial mapping is a vital 
tool for monitoring the targets of Sustainable Development Goal 

11 (Sustainable Cities and Communities). By visualizing spatial 
data, local governments can better understand the complex 
relationship between regional infrastructure and sustainable 
urban-rural development. 
 
4.2.2 Spatial weighting matrix analysis (Queen Contiguity) 

To empirically test these spatial relationships, a Queen 
Contiguity weighting matrix (W) was constructed. For non-
specialist readers, this matrix defines "neighborhood" based on 
shared boundaries or vertices (corners). If two regencies share 
any geographical point, they are assigned a value of Wij = 1; 
otherwise, the value is 0 [14]. 

Given Bali's nine administrative regions, the matrix is a 9 × 9 
system. To ensure the results are comparable across regions with 
varying numbers of neighbors, the matrix is row-standardized, 
meaning the weights for each neighbor are averaged 
(standardized to 1). For example, if a region has two neighbors, 
each is given a weight of 1/2. This mathematical step allows the 
model to capture the "spillover effect," where digital 
transformation in one village impacts the inclusive growth of its 
neighboring coastal communities. 

Adjusted for Bali Province, which has 9 districts and cities, 
the Queen Matrix decline is shown as follows: 

 
0   1   1   …   …   0   0   0    
1   0   1   …   …   0   0   0    

                          1   1   0   …   …   0   0   0 
0   0   1   …   …   0   0   0    

   WQueen =         0   0   1   …   …   0   0   0  
0   0   0   …   …   0   0   0 
0   1   0   …   …   0   0   0 
0   0   0   …   …   0   0   0 
0   1   0   …   …   0   0   0  

 
Meanwhile, below is a matrix that has been standardized: 
 
                           0   1/2   1/2   …   …   0   0   0    
                           1/4   0   1/4   …   …   0   0   0    
                           1/4   1/4   0   …   …   0   0   0 
                            0     0   1/4   …   …   0   0   0    
      WQueen =        0     0   1/3   …   …   0   0   0  
                            0     0     0   …   …    0   0   0 
                            0    1/5   0   …   …    0   0   0 
                            0     0/0   0   …   …    0   0   0 
                            0     1/3   0   …   …    0   0   0 

 
4.2.3 Development of the Composite Index of Inclusive 
Growth in coastal tourism villages 

The inclusive growth conditions in Bali's coastal villages 
(CTVABP) for 2023 show a composite index range between 
2.01 and 7.25 (Figure 5). This significant disparity highlights the 
uneven distribution of progress in income, education, and health 
dimensions across the province. The disparity in inclusive 
growth across Bali’s regencies is also driven by the uneven 
distribution of tourism investment. As noted by the study [44], 
tourism growth and investment in the 2023 recovery era show a 
strong spatial correlation, where southern regions continue to 
dominate due to superior infrastructure readiness, further 
influencing the CIIG in these areas. 

Based on the categories established by the study [18], while 
Bali has seen progress, no regency or city has yet achieved the 
"Superior" category (score 8–10). Most regions fall within the 
"Satisfactory" category (score 4–7), including the high-
performing hubs of Badung and Denpasar. However, the low 

535



score in Karangasem (approximately 2.01) underscores a critical 
gap in regional development. This finding aligns with national 
trends where most Indonesian provinces achieve satisfactory 
progress but struggle to achieve superior inclusiveness due to 
persistent infrastructure and human capability gaps [18, 19]. 

 

 
 

Figure 5. CIIG of coastal tourism villages in Bali Province in 
2023 and the average in 2023 

 
Variations in achieving inclusive growth across Bali's coastal 

areas reflect the interregional digital divide. As explained by 
Glebova et al. [45], the regional digital divide can be identified 
as a potential growth point for increasing a region's digital 
maturity. In this regard, regions with lagging technological 
infrastructure in Bali have the opportunity to accelerate their 
digital maturity through targeted policy interventions, thereby 
narrowing economic disparities and strengthening digital market 
integration. 

 
4.2.4 Global spatial autocorrelation analysis  

To determine the presence of spatial dependence across Bali's 
coastal tourism villages, this study employs the Moran's I test. 
This test measures whether the Inclusive Growth Index (IGI) in 
one regency is significantly influenced by the index values of its 
neighboring regencies [11]. 

The statistical analysis yielded a Moran's I value of 0.10 with 
a pseudo p-value of 0.92. Since the p-value is significantly 
greater than the 5% alpha level (p > 0.05), the null hypothesis of 
random spatial distribution cannot be rejected. Statistically, this 
suggests a weak or negative spatial autocorrelation pattern in 
2023.  

In practical terms, this result implies that inclusive growth in 
Bali's coastal villages does not follow a simple "clustering" of 
high-growth areas. Instead, it indicates a dynamic where villages 
with lower inclusive growth scores may benefit from being 
surrounded by high-growth "hubs," such as Badung or Denpasar, 
yet the spillover effect has not reached a point of statistical 
uniformity. This disparity reinforces the necessity of using the 
SLM to further investigate how digital infrastructure in 
neighboring regions specifically influences local inclusivity [14]. 

 
4.2.5 Spatial lag regression analysis 

To identify the most robust econometric model for this study, 
we conducted LM and Robust Lagrange Multiplier (RLM) tests. 
These tests determine whether the spatial dependence in the data 
is better captured through the "Error" (random shocks) or the 
"Lag" (direct spillover) [11]. 

As shown in Table 2, the RLM-Lag test is highly significant 
(p = 0.01), whereas the LM-Error is not. This statistic confirms 
that the SLM, also known as the Spatial Autoregressive (SAR) 

model, is the superior choice for analyzing inclusive growth in 
Bali [11, 25]. The estimation results of the SLM are presented 
below: 
 

CIIGi = 0.46 ∑ 𝑤𝑤𝑤𝑤𝑤𝑤. 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼9
𝚤̇𝚤=1;𝑖𝑖≠𝑗𝑗  + 0.19 + 

0.01DPDSi** + 0.04DBUMi* 
(1) 

 
Table 2. Output of spatial dependence test results 

 
No Spatial Dependence Test Mark P-Value 
1 LM-Error 0.16 0.48 
2 LM-Lag 3.93 0.07* 
3 RLM-Error 2.26 0.09 
4 RLM-Lag 6.03 0.01* 
5 Moran’I 0.28 0.92 

Note: *) significant at α of 5 percent 
**) significant at α of 10 percent 

 
Table 3. Output coefficients, z-values and significance of test 

results 
 

Variables Coefficient Std. 
Error 

Z-
Value Prob. 

W_CIIG (Spatial 
Lag) 0.46 0.15 3.05 0.00 

Constant 0.19 0.59 0.33 0.74 
DPDS 

(Gov. Dig.) 0.01 0.01 1.87 0.06** 

DBUM 
(VOE Dig.) 0.03 0.01 4.31 0.00* 

R-square   0.94  
F   22.05 0.00 

Note: *) significant at α of 5 percent 
**) significant at α of 10 percent 

 
In Table 3, the model achieves an R-squared of 0.94, 

indicating that 94% of the variation in inclusive growth across 
Bali's coastal villages can be explained by DPDS and DBUM.  

Interpretation of Findings: 
1) Spatial Spillover Effect (W_CIIG = 0.46): The 

significant spatial lag coefficient of 0.46 demonstrates that 
inclusive growth is highly interdependent. A 1-point increase 
in the growth index of neighboring villages leads to a 0.46-
point increase in the local village's index. This confirms that 
Bali's coastal tourism villages do not grow in isolation; Rather, 
they benefit from a regional "spillover effect" [14].  

2) DPDS: A 1-point increase in DPDS contributes to a 
0.01-point increase in inclusive growth (α = 10). This suggests 
that improved digital administration and transparency enhance 
the efficiency of regional planning. 

3) DBUM: This variable has a stronger impact, where 
every 1-point increase in VOE digitalization boosts inclusive 
growth by 0.03 points (α = 5%). This higher coefficient 
highlights the critical role of BUMDes in driving grassroots 
economic participation through digital entrepreneurship [38].  

The simultaneous influence of DPDS and DBUM is 
statistically significant (F = 22.05, p < 0.05), validating that the 
synergy between digital governance and digitalized enterprises 
is a potent driver for inclusive economic recovery in Bali. 

 
4.3 The influence of village government digitalization on 
inclusive growth 

 
The empirical results confirm that DPDS significantly impacts 

inclusive growth in Bali's coastal tourism villages. The strength 
of DPDS is primarily driven by three indicators: the Village 
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Information System (SID), the Village Financial System 
(Siskeudes), and digital-based MSME development. On the 
other hand, inclusive growth is most visibly reflected in 
increased workforce participation, followed by cellular/internet 
penetration and improved life expectancy. 

Theoretical and Global Context: These findings reinforce the 
Resource-Based View (RBV) theory, which posits that internal 
digital capabilities serve as strategic assets that enhance 
organizational performance in this case, the efficiency of village 
governments [46, 47]. By treating digital infrastructure as a 
"resource," village authorities can optimize public services [36], 
including health information, financial transparency, and waste 
management systems [36]. 

This study aligns with global trends observed in rural China 
and India, where infrastructure development particularly ICT has 
been proven to bridge the gap between rural and urban economic 
outcomes [3, 8]. However, this study adds a unique perspective 
by highlighting how digital governance in a tourism-dependent 
economy like Bali acts as a catalyst for "onboarding" MSMEs 
into the global market. 

Specific Insights for Bali's Coastal Villages: While the 
potential of ICT is vast, the practical implementation in Bali 
reveals a generational and functional divide. This study identifies 
specific actionable insights for stakeholders: 
• MSME Digitalization Gaps: Most coastal MSMEs 

currently limit their digital presence to basic WhatsApp 
stories. There is a critical need for transition toward integrated 
e-commerce and digital payment systems (QRIS) to capture 
the preferences of modern consumers who prioritize digital-
first transactions [13, 48]. The shift in consumer behavior in 
Bali's coastal tourism villages reflects a global trend where 
digitalization is a key driver in transforming lifestyles into 
creative economic forces. Digital drivers and services capes 
play a crucial role in shaping consumer choices and 
accelerating the growth of the creative economy market in the 
modern era [48]. 
• Youth-Led Tourism Awareness Groups (Pokdarwis): 

Unlike traditional MSME actors, youth-led groups in coastal 
Bali (e.g., in Tibubeneng and Kutuh) have more effectively 
utilized Instagram, Facebook, and village websites to promote 
marine attractions. Leveraging this younger generation as 
"digital mentors" for older MSME actors could accelerate 
inclusive growth. 
• Smart Governance Synergy: The integration of 

digital tools enables tourism managers to revolutionize 
product intermediation and advertising, reducing the 
dependency on. Inclusive economic growth in Bali's coastal 
tourism villages requires the integration of administrative 
digitization and comprehensive village spatial planning. As 
stated by the study [42], the development and implementation 
of Village Spatial Plans (RTRDes) in Indonesia is a strategic 
step to ensure optimal and sustainable utilization of village 
resources. With a digital spatial information system, village 
governments can manage tourism zoning and conservation 
areas more precisely, ultimately supporting equitable 
economic access for all levels of village society. 

Policy Implications: To achieve superior inclusive growth, the 
Bali Provincial Government and Village Ministries must go 
beyond providing hardware. Investment should focus on: 

1) Innovation Diffusion: Encouraging the use of 
computerization for routine administrative work and data-
driven decision-making. 

2) Infrastructure-Tourism Linkage: Ensuring that every 
village with coastal tourism potential is equipped with 

specialized ICT hubs that facilitate both governance and local 
business marketing. 

Future research should consider the Technology Acceptance 
Model (TAM) to explore why certain village communities adopt 
these digital tools faster than others, treating "perceived 
usefulness" as a potential moderator for inclusive growth [49]. 

 
4.4 The influence of Village-Owned Enterprises 
digitalization on inclusive growth 
 

The statistical analysis confirms that the digitalization of 
DBUM is a robust driver of inclusive growth in Bali's coastal 
tourism villages. The DBUM construct is primarily anchored by 
three key indicators: integrated VOE information systems, 
digital financial management, and online marketing platforms 
for local MSME products. Consistent with the previous 
discussion, inclusive growth is predominantly manifested 
through increased workforce participation and digital 
connectivity (internet and mobile usage) [37]. 

Theoretical Integration: Innovation Diffusion and Social 
Capital: The findings of this study provide empirical support for 
the integration of Innovation Diffusion Theory [50] and Social 
Capital Theory [51]. In the context of Bali's coastal villages, 
digital technology acts as an innovation that diffuses through 
local communication channels and social networks. 

The success of DBUM depends not only on the technology 
itself but also on the strength of social capital, such as trust, 
norms, and networks within the village community. When VOEs 
utilize digital platforms for marketing, they strengthen social 
networks by connecting local producers directly to global 
consumers, thereby reducing intermediation costs and ensuring a 
more equitable distribution of wealth [3, 8]. 

Strategic Impact on the Village Economy: The strategic role 
of BUMD in managing local potential in Bali's coastal tourism 
villages aligns with the model of rural economic transformation 
through community-based tourism. As demonstrated by the 
research [38] in case studies of several villages in Indonesia, 
BUMDes serve as key catalysts in integrating community 
resources to create inclusive economic value. In the context of 
digitalization, the role of BUMDes in Bali becomes even more 
crucial in connecting this local potential to a broader market 
through digital platforms. Digitalization empowers VOEs to 
transition from traditional administrative entities into dynamic 
market players. By using websites and social media, VOEs in 
villages like Kutuh and Tibubeneng have successfully expanded 
their market reach, allowing for higher labor absorption from the 
local community. 

However, the impact of DBUM is not neutral; its effectiveness 
is contingent upon how technology is embedded in social 
interactions. Digitalization that fosters transparency and 
inclusiveness tends to strengthen village social capital. 
Conversely, if access is restricted to certain elites, it may weaken 
the communal bond. Therefore, the implementation of VOE 
information systems must be accompanied by community-wide 
digital literacy programs to ensure that the "onboarding" process 
involves all levels of the rural workforce [21, 41, 52]. 

Conclusion of Empirical Findings: In summary, the 
digitalization of VOEs in Bali represents a critical shift towards 
a "people-centered" digital economy. By leveraging digital 
financial systems and online marketplaces, VOEs act as 
intermediaries that bridge the gap between local resources and 
global tourism demand. This synergy ensures that economic 
growth remains inclusive, sustainable, and resilient against 
future external shocks [8, 18]. 
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5. CONCLUSIONS 
 

Based on the empirical analysis and discussion, this study 
draws four fundamental conclusions regarding the role of digital 
transformation in fostering inclusive growth within Bali's coastal 
tourism villages:  

1) Strategic Impact of DPDS and DBUM: DPDS and 
DBUM contribute positively and significantly to inclusive 
growth. This confirms that digital integration at the grassroots 
level—ranging from transparent financial systems (Siskeudes) 
to digitalized marketplaces for MSMEs—is an effective 
strategy for enhancing social welfare and economic resilience 
during Bali's recovery era (2023–2024).  

2) Synergistic Growth Model: Simultaneously, DPDS, 
DBUM, and the quality of digital infrastructure work in 
synergy to drive inclusive development. The high R-squared 
value (0.94) demonstrates that 94% of the variation in 
inclusive growth can be explained by these digital variables, 
validating that the combination of efficient governance and 
digitalized entrepreneurship is essential for achieving 
equitable economic outcomes.  

3) Regional Interdependency and Spillover Effects: The 
significant Spatial Lag effect (p = 0.46) proves that inclusive 
growth in Bali's coastal villages is not an isolated 
phenomenon. There is a strong "spillover effect," where the 
digital progress and economic performance of one village 
significantly boost the growth of its neighbors. This finding 
highlights that regional connectivity and collaborative digital 
ecosystems are more effective than isolated village-level 
initiatives.  

4) The Critical Role of Connectivity: CIIG reveals that 
a one-point improvement in digital access and quality leads to 
a 0.46-point increase in inclusive growth. This emphasizes that 
providing high-speed internet (4G/LTE) and free Wi-Fi points 
is not just a technical utility but a fundamental driver of human 
capability, enabling better access to education, health, and 
labor market participation. 

 
 

6. IMPLICATIONS, LIMITATIONS, AND 
SUGGESTIONS 
 
6.1 Policy and practical implications  

 
The findings of this study offer critical insights for DPDS and 

DBUM. For policymakers, the significant spatial spillover effect 
(p = 0.46) implies that digital transformation should not be 
managed in silos. Instead, a "Cluster-Based Digitalization" 
approach is recommended, where high-performing villages (e.g., 
Kutuh or Sanur) act as digital hubs to mentor neighboring coastal 
villages. This ensures that the benefits of Bali's economic 
recovery are distributed equitably, fulfilling the criteria of 
inclusive and sustainable coastal.  

 
6.2 Limitations  

 
This study acknowledges several limitations that should be 

considered when interpreting the results:  
• Geographical Scope: The analysis is based on one 

representative coastal tourism village from each of the eight 
regencies/cities in Bali. While these villages were strategically 
selected as representative hubs, the findings may not capture 
the full micro-level nuances of every coastal village in the 
province.  

• Data Constraints: Limitations in the availability of 
granular, longitudinal data at the village level—particularly 
regarding specific ICT usage metrics—restricted the depth of 
certain longitudinal analyses.  
• Methodological Focus: This research primarily 

utilized a quantitative econometric approach. While robust in 
identifying patterns and correlations, it may lack the 
qualitative depth required to understand the social barriers to 
digital adoption among different community groups. 

 
6.3 Suggestions for future research 

 
To build upon these findings, future studies should consider 

the following:  
1) Mixed-Methods Approach: Integrating qualitative 

methods, such as in-depth interviews or Focus Group 
Discussions (FGDs), could provide a better understanding of 
the human and cultural factors influencing digital technology 
acceptance 

2) Expanding the Unit of Analysis: Future research 
could utilize Big Data or broader survey samples to encompass 
all coastal villages in Bali, allowing for a more detailed local 
spatial analysis.  

3) Moderating Variables: Exploring the role of 
"Technology Readiness" or "Digital Literacy" as moderators 
could reveal why certain villages benefit more from 
digitalization than others, even with similar infrastructure 
levels. 
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