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Abstract. One of the oldest economic problems in Indonesia is regional disparity, especially with 
regard to the increasing gaps between Java and non-Java areas. While digitalization offers some 
promising prospects in this respect, recent studies suggest that it may even more firmly cement 
existing regional disparities due to self-reinforcing mechanisms. This study will, therefore, try to 
unravel how digital transformation is interacting with traditional development disparities in the 
universe of Java-biased development, examine processes whereby Circular and Cumulative 
Causation operates in the digital age, and finally devise evidence-based policy recommendations 
toward more even regional development. Using qualitative meta-synthesis methodology, this 
research analyzed Scopus-indexed papers from 2019-2024, following systematic approaches 
outlined by Sandelowski & Barroso for synthesizing qualitative findings. The results identify four 
interconnected components—digital infrastructure, human capital, economic activity, and 
institutional capacity—that create self-reinforcing cycles affecting regional development. Results 
also show how Java's dominance-57.04% of GDP compared to the 2.70% of Maluku-Papua-is 
further being consolidated through digital imbalances, reflected in disparate internet diffusion 
levels and trends of business digital uptake. The paper contributes theoretically by placing 
identification of key "breaking points" where focused interventions can break vicious self-
reinforcing feedback cycles while making pragmatic policy suggestions on how to bring more 
balanced regional development to Indonesia's digital economy. 
 
Keywords: Circular Cumulative Causation, Digital Infrastructure, Digital Transformation, 

Regional Development, Regional Inequality. 
 

 

1.  INTRODUCTION  
The unequal regional development in Indonesia has been among the most consistent 

of economic issues, especially since the growing gap between Java and outside Java 
in the context of digital transformation has grown (Rinardi et al., 2023). In the digital era, 
this has become more pronouncedly elaborate and was also evident in the works 
documented by Jaya et al. (2024), who demonstrated that despite increasing the score 
from 37.80 in 2022 to 43.34 in 2024 in the Digital Society Index, the added benefits have 
mainly concentrated in Java while adding new layers of inequality to the eastern part of 
the region. Evidence from research also indicated that as much as the benefits brought 
about by the digital transformation carried features that are expected to transcend the 
issues, actually, these would also have mechanisms of reinforcing themselves for 
increased inequality to be wrought on regions (Glebova et al., 2023; Ruan et al., 2024). 
This has been given great emphasis, especially with the onset of the COVID-19 crisis 
and the aftermath of economic recovery, since both have worsened the disparities as 
areas outside Java recover at a snail's pace and are more vulnerable to economic 
shocks (Caraka et al., 2020; Rahayu et al., 2023). 

Kartiasih et al. (2023) point that digital development disparities are closely linked with 
broader socioeconomic factors, including education levels, GRDP per capita, and formal 
employment opportunities. Thus, digital exclusion here attains a slightly more imperative 
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characteristic that puts Indonesia in the best possible position to make the most of its 
demographic dividend because it puts at risk millions of young people in 
underdeveloped areas of being left behind from the digital economy. Zhang et al. (2021) 
revealed how uneven digital development creates regional productivity gaps, finding that 
areas with better digital infrastructure show significantly higher productivity gains. 

This inequality is deeply rooted in the history of Dutch colonial policies from 1800 to 
1942, during which Java had been made the center of political and economic activities. 
Indeed, as has been pointed out by Rinardi (2020), the colonial government of the 
Netherlands channeled their administrative and economic investment into Java 
deliberately, taking the place as a core area for their control over the colonies, while 
always viewing the rest of the territory as peripheral. The legacies of colonialism have 
led to persistent structural inequalities that still shape present-day developmental trends. 
This historical phenomenon can still be witnessed today, as evidenced by the study of 
Pravitasari et al. (2020), which shows that Java is the central economic core with much 
more rapid urban intensification, especially in six major metropolitan areas: Jakarta, 
Bandung, Semarang, Yogyakarta, Surabaya, and Surakarta. These studies provide 
empirical evidence that these urban centers continue to show comparatively more 
favorable economic, social, and environmental characteristics with respect to other 
regions. Hence, this trend continues to maintain and strengthen historical processes of 
concentration in regional economies despite all sorts of regional policy development 
employed during the whole period of the post-independence era. 

This follows a pattern that has unfolded throughout history and is the basic argument 
behind Myrdal's CCC theory, described by O’Hara (2008, 2009) as a self-reinforcing 
process between economic and social factors-meaning that a change in one of the 
variables produces changes in the other variables, and the changed circumstances of 
the latter, in turn, cumulatively reinforce themselves over time. In his work, one is shown 
how regions with early advantages attract more investment, skilled labor, and 
infrastructure development to further reinforce the positive feedback mechanisms in 
their development. That conceptual approach was more recently developed by Donaghy 
(2021) to include the influences of digital transformation and to show how the 
acceleration of such cumulative causations might be enabled through technological 
development. 

The most recent data turn out to be strikingly persuasive in establishing this constant 
contradiction over time. Java accounted for 57.04% of Indonesia's GDP in 2024. In 
combination, the Maluku and Papua regions contribute only about 2.70% (Badan Pusat 
Statistik, 2024). This is not just a division, but an increased effect with digital divide. 
Kartiasih et al. (2023) indicated that the western regions compared to the eastern have 
significant contribution gaps from digital development with metropolitan areas appearing 
to have a high development index than rural and remote. 

The present complexity would also appear to be evidenced in East Java's economic 
landscape. Although the province is part of Java, it has internal disparities: a total of 22 
districts in this province are categorized as Relatively Underdeveloped while 15 others 
are considered as Potential (Nuraini et al., 2021). This dynamic also serves to show how 
development patterns create inequity even within privileged regions. It has been further 
driven up by the rapid pace of post-pandemic digital transformation, in which regions 
with better digital infrastructures showed considerably faster economic recovery rates 
compared to the digitally less developed areas (Falianty et al., 2023; Traversa & Ivaldi, 
2024). 

The recent studies done in context with ASEAN have advised to act quickly on such 
gaps. As per Li et al. (2024), the lagging in bridging the digital divide is capable of 
trapping affected regions into long-term stagnation, while developed areas rapidly 
advance the gap. Building upon the literature of digital development traps, the regions 
that do not have initial digital infrastructure are facing an increasingly insurmountable 
challenge to "catch up" with the more developed ones. Following Rothe et al. (2023), in 
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their study of digital inequalities, such digital disparities are prone to seriously hinder the 
'Leave No- One Behind' principle of sustainable development. For Indonesia, these 
digital challenges have a very specific importance because of its status as the largest 
economy in Southeast Asia, with a GDP of US$1 trillion, and part of the G20 
membership (ASEAN Secretariat, n.d.). Considering also the possible results of 
inaction: Li et al. (2024) prove that the digital divide hinders high-quality economic 
development in the regions of ASEAN, though financial cooperation mechanisms can 
provide partial mitigation. This situation could seriously undermine the economic 
resilience of Indonesia and potentially affect the development level of the neighboring 
nations. 

While previous studies have shown that there are regional variations in Indonesia, 
this has unfortunately left us with little knowledge of how digital transformation relates 
to the existing development pattern. Most of the studies have not looked into how these 
digital technologies might reinforce development patterns that are still focused on Java, 
and they also do not understand the role of digital infrastructure on regional economic 
convergence. Also, classic theories like Circular and Cumulative Causation need to be 
modified because they fail to account for the one-of-a-kind dynamics of digital 
transformation in developing economies such as Indonesia. 

This study introduces advancing analysis on regional development disparities within 
Indonesia under three interrelated goals. First, analysis is to be done on how digital 
transformation interacts with conventional development disparities in the Java-centric 
development context with a focus on analyzing the mechanisms through which digital 
infrastructure influences regional development patterns. Second, the dynamics of action 
for Circular and Cumulative Causation will be studied in the context of the digital age in 
terms of its way of creating and entrenching digital development traps in less developed 
regions. Third, evidence-based policy recommendations will be able to inform 
interventions toward skewed or unbalanced regional development and specific 
interventions directed toward breaking negative feedback loops and creating digital 
growth catalysts in disadvantaged regions. 

More broadly, the research has implications beyond the scientific community. As 
Indonesia approaches its demographic peak as the pace of digital transformation 
quickens, the possibilities of further delaying the entrenchment of regional disparities 
are shrinking. At a moment when policy intervention can either harness digital 
transformation to lessen regional inequalities or allow technology, again, to become 
another factor widening that development gap. This study will thus gain relevance in the 
sense that its findings can be very useful for policymakers who are working to ensure 
that Indonesia's transition to a digital economy is equitable and advantageous for all its 
regions. 

 
2.  LITERATURE REVIEW  
2,1 Circular and Cumulative Causation Theory 

Gunnar Myrdal developed a theory which further developed by Nicholas Kaldor, on 
Circular and Cumulative Causation (CCC). It gives a close understanding of how social 
and economic processes operate in reinforcements of development through virtuous or 
vicious cycles. The emphasis in the theory is that economic and social factors are 
necessarily interlinked such that a change in any variable induces a change in the 
others, resulting in cumulative effects developing over time without intervention (Berger, 
2009; O’Hara, 2008, 2009). 

Within digital transformations, CCC appears in at least three most important 
mechanisms. First, in a path-dependent fashion, digital adoption through early 
technological advantages increases the likelihood of future innovations and adaptive 
capabilities. Second, feedbacks loops occur as digital initiatives forward data and 
insights useful for future strategies, creating cyclical loops of continuous improvement. 
Finally, learning by doing ensures that practical experience and use further embed the 
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accumulative character of digital transformation (Haskamp et al., 2022; Michael & 
Brønn, 2017). 

The digital transformation, however, gives CCC far more relevance for understanding 
how regional inequalities can be perpetuated by sustained feedback. Shown by Rothe 
et al. (2023) in a digital context, digital inequalities might hold reproductive qualities 
impeding positive impacts of inclusive sustainable development. In Indonesia, for 
instance, research by Kartiasih et al. (2023) has pointed out that regional digital 
development index values decline from west to east and from core cities toward 
peripheral areas. This live digital manifestation of CCC is kept alive and fed further 
through institutional influences and regional dynamics, where areas more endowed 
institutionally and with competitive industries stand much better chances of experiencing 
positive cumulative effects stemming from digital transformation (Isaksen et al., 2021; 
Yin et al., 2024). While CCC explains the self-reinforcing nature of development 
patterns, the understanding of its spatial dimension has to be explored using Core-
Periphery Theory. 

 
2.2 Core-Periphery Theory 

Friedmann captures in this dimension core-periphery theory, the dimension between 
which spatially CCCs can be aligned to comprehend the notions of the unequal regions. 
This part of the theory has undergone several transmutations, from Latin American 
structuralism to dependence and eventually to world systems theory (Melnikova, 2024; 
Minyar-Beloruchev, 2019). Of particular relevance to access the point of intersection 
between CCCs and the core-periphery comes with an explanation of how, through the 
agglomeration, the multiplication effect and the self-reinforcing growth cycles produce 
even larger regional differences. 

A digital geography of core-periphery in Indonesia forms high RDDI values in 
metropolitan western areas against the peripheral areas in the East with declining 
values. Inequality in the digital geography has a correlated side to socio-economic 
aspects, since it is asserted that the magnitude of GRDP per capita, education level, 
and formal employment become determining aspects of digital development (Kartiasih 
et al., 2023). This was further consolidated by the combined effects of the elements of 
digital infrastructure—BTS towers, cellphones, and internet networks—on variety within 
regional economic growth (Suparta et al., 2024). As digitization intervenes more and 
more in the core-periphery relations, Network Society Theory is of utmost importance 
for understanding how these developmental patterns are mediated and accelerated 
through digital networks. 
 
2.3 The Network Society Theory 

The theoretical dimension through which CCC mechanisms in modern society are 
accelerated and amplified by digital networks is provided by Manuel Castells' Network 
Society Theory (Anttiroiko, 2015; Castells, 2000). In Southeast Asia, these networks 
have historically influenced development through electronic networking initiatives and 
policy frameworks. A very cogent example would be Malaysia, which Stevens (2021) 
rightly refers to as a crucial ‘ingredient’ network in the engine room of economic 
development. This theory is of paramount importance for the analytical purposes of how 
digital transformation in Indonesia alters the dynamic nexus of inclusion/exclusion at the 
factors of network and connectivity. 

Network connectivity reveals unique regional development patterns of the Indonesian 
digital landscape. For instance, it is only recently that internet penetration significantly 
correlates with business-economic activities affecting mainly micro-small enterprises 
and trading businesses in rural areas (Gunawan, 2021). Long-term economic 
development takes this up to a level where digital infrastructures and internet users 
finally determine continuous growth by way of increased productivity and innovation 
(Valeriani & Sah, 2024). Nonetheless, there exists a gap between urban and rural 



The Fourth International Conference on Government Education Management and Tourism 
(ICoGEMT-4)  

Bandung, Indonesia, January 25, 2025 
 

5 

 

settings in terms of these benefits (Saputra et al., 2023), something which has 
engendered a sort of feedback loop where new digital initiatives catalyze the 
accumulative effect of regional development (Mokgohloa et al., 2021; Pasqualino et al., 
2021). 

It is in this integration of theoretical frameworks-the explanation of mechanisms 
through CCC, the spatial dimensions through Core-Periphery, and the digital aspects 
being illuminated by the Network Society Theory-that one gets a comprehensive 
framework to analyze regional patterns of development in the digital era. 
 
3.  RESEARCH METHODS 

The type of research conducted shall be a qualitative meta-synthesis. It is designed 
by Sandelowski & Barroso (2007) to synthesize qualitative research findings and is 
combined with a systematic literature review. The setting of this study covered 
Indonesia's regional development in the context of the ongoing digital transformation 
process, such as disparity patterns across Java and outside Java. The search covered 
the period between October 2024 and January 2025, taking into consideration 
scholarly publications that occurred between the years 2019 and 2024, plus seminal 
theoretical works concerning both Circular and Cumulative Causation regardless of 
date. 

Data collection was carried out using a systematic literature review method by Booth 
et al. (2016), with a keyword combination in Scopus as "digital transformation" AND 
"regional development"; "digital divide" AND "regional disparity"; "circular cumulative 
causation" AND "digital". This study searched both Scopus databases for international 
publications and SINTA databases for Indonesian scholarly works. Selection: All the 
papers have to discuss digital transformation within the regional development context; 
present some empirical or theoretical insight into the disparity of development; be 
published in peer-reviewed journals or proceedings; and provide insight relevant to the 
Indonesian context. 

It also followed the systematic qualitative analysis framework proposed by 
Silverman (2021), which had involved three major stages in the processes of analysis. 
The first stage entailed the extraction of key findings from each selected paper through 
rigorous content analysis. The second stage entailed synthesizing these findings 
through the identification of common themes and patterns in the literature. Third and 
last, the integration of the synthesized findings into our theoretical framework is 
included. This fully supported the approach by Strauss & Corbin (2015) regarding 
qualitative data analysis; they insisted on systematic coding and theory building. 

The analysis framework for qualitative data as developed by Miles, Huberman, and 
Saldana (2020) has been adopted. This emphasizes the systematic collection, 
reduction, and synthesis of data during the period of collection. This is in line with 
Creswell's (2014) framework for qualitative inquiry through systematic analysis with the 
latter being regarded as imperative in trying to obtain meaning of complicated social 
phenomena. We had full documentation of the search strategy and inclusion criteria, 
systematic coding and analysis, multiple reviewing of findings and interpretations, and 
data triangulation with official statistics and policy documents for ensuring the validity 
and reliability of the findings. 

The backbone of this comprehensive methodological approach has allowed us to 
investigate how digital transformation interacts with patterns of regional development 
while being academically strict due to a systematic analysis. A focus on international 
and Indonesian scholarly works strikes a balance between the global theoretical 
framework and local contextual factors, which is germane in understanding the 
complex dynamics of regional digital development in Indonesia.
 
4. RESULTS AND DISCUSSION  
4.1 Theoretical Framework: CCC Pattern in Digital Transformation 
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The model of Circular and Cumulative Causation developed by Myrdal has gained 
increasing relevance for the understanding of regional development patterns in the 
digital era. Though the CCCs analyzed how initial advantages create self-reinforcing 
development cycles, applications within the digital transformation have given critical 
insight into how technological changes can dampen or widen regional inequalities of 
(O’Hara, 2008, 2009). The integration of the CCC model with frameworks of digital 
transformation provides a potent theoretical lens through which the regional 
development patterns of Indonesia can be understood. 

 

 
Figure 1. Circular Cumulative and Causation Pattern in Digital Transformation 

 
Figure 1 represents the web of relationships that underlies the CCCs in the contexts 

of digital transformation and includes four elements interacting through complex 
feedback. The base is Digital Infrastructure, where the well-endowed regions grow 
faster, as their development is amplified by the positive feedback loops, while the poorly 
endowed regions lag further behind. It is a dynamic that is particularly evident in the 
Indonesian context, given that superior digital infrastructure of Java reinforces its 
economic dominance through what Donaghy (2021) calls increasing returns to scale 
and learning effects in the digital domain. 

An important element in that second item in loop is Human Capital Development. 
Areas with higher digital development indices, as Kartiasih et al. (2023) demonstrated, 
show strong positive correlations with education levels, GRDP per capita, and formal 
employment opportunities. This relationship between digital development and 
socioeconomic indicators creates a reinforcing cycle where regions with stronger 
human capital attract greater digital investment. As observed by Donaghy (2021) when 
discussing positive feedbacks in technological advances, this relationship between 
digital growth and human capital is mutually reinforcing. Increased human capital 
attracts much more investment in the digital infrastructure, higher levels of 
sophistication achieved in digital applications, and will thus enhance the facility of 
human capital development itself. 

As the third important factor, Economic Activity manifests itself as the practical 
deployment of digital capabilities. According to Li et al. (2024), the prolonged effects of 
the digital divide may cause long-term stagnation for regions concerned, with rapid 
technological progress in the developed areas widening gaps further. This produces 
what Rothe et al. (2023) call reproductive mechanisms of digital inequalities whereby 
regions without initial digital infrastructure face ever-increasing challenges that make 
catching up with more advanced areas quite impossible. 

Institutional Capacity, the final part of this circular shape, determines the further 
developmental and maintenance aspects of a digital infrastructure. Following Isaksen 
et al.'s (2021) findings, almost all other things being equal, stronger institutional support 
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and competitive industries will more readily lead to positive cumulative effects from 
digital transformation in a region. This aspect of institutional framework is particularly 
convenient in the case of Indonesia, where centralization has created inscribed 
structural advantages, the impact of which continues to mark contemporary 
developments. 

The four components of digital infrastructure, human capital, economic activity, and 
institutional capacity provide a tightly linked system where changes in one element 
ripple through the entire cycle. This is the self-reinforcing nature of digital development 
that provides strategic opportunities for intervention. We propose the term 'Breaking 
Points' for critical thresholds at which targeted interventions may break debilitating 
feedback loops or amplify benign ones. This notion is underpinned by system dynamics 
models in Mokgohloa et al. (2021) and an analysis of the contexts of digital 
transformations in Pasqualino et al. (2021). 

This thus constitutes the theoretical framework that helps explain why piecemeal 
interventions rarely achieve sustained improvement in regional digital development. 
Interconnected components indeed mean that any effective intervention should address 
all the system elements at once, a finding that also emerged for comprehensive digital 
transformation in regional contexts by Isaksen et al. (2021). This insight is quite 
fundamental for Indonesia heading to its demographic peak, where accelerated digital 
transformation, together with recent trends, is making the window for preventing 
cumulation of regional inequalities smaller. 

 
4.2 Digital Infrastructure and Regional Development Patterns 

Large demonstrations of deployment of digital infrastructure, similar to historical 
development patterns, were seen in different regions in Indonesia, which would become 
a potential amplifying factor. According to the current data from the Badan Pusat 
Statistik (2024), the 57.04% share in national GDP by Java concurs with its view about 
the advantages of digital infrastructure, while Maluku and Papua contribute only 2.70%. 
The dimensions of digital infrastructure manifest themselves within all these variations.  

The regional disparity in accessing digital infrastructure remains great. According 
to APJII (2023), in 2023, the internet penetration rate was 81.26% in East Java, 74.99% 
in Maluku, and 75.89% in Papua. These inequalities in infrastructural investments 
directly translate into differences in business participation within the digital economy. 
These also mean that the digital gaps between UMSEs in Java and those outside Java 
are so wide, while on average, the level of digital adoption stands at only 20.33 out of 
100 throughout Indonesia, according to Affandi et al. (2024). In their study, 5,035 
UMSEs across 17 major provinces were interviewed, where the trend revealed that e- 
procurement had the highest level of adoption and the POS system was the least. 

These differences in digital infrastructure and its adoption reflect broader patterns 
of business performance. For instance, only 9-15% of SMEs adopt e-commerce 
platforms across the country (Tjahjana et al., 2020). The pattern of investment 
reinforces the differences that exist across the country, with investment into digital 
infrastructures continuing to be concentrated in Java-particularly with regard to the 
tertiary sector, such as telecommunications and digital services (Salman et al., 2020). 

East Java illustrates these dialectics at a provincial level. The province belonging 
to Java, however, displays internal variations; there are 22 districts classified as 
Relatively Underdeveloped, and another 15 as Potential (Nuraini et al., 2021). 
According to Rothe et al. (2023), while digital technologies have the potential to reduce 
some inequalities, they often embody reproductive mechanisms that entrench existing 
ones. This is particularly pronounced in relatively underdeveloped locations where a 
lack of digital infrastructure helps to perpetuate developmental challenges. 

These differential infrastructures have had a very important role in businesses and 
economic development across regions. The digital adoption patterns of enterprises, 
according to Affandi et al. (2024), vary greatly by the size of the enterprise: small 
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enterprises have higher adoption rates compared to ultra-micro and micro enterprises. 
The study also found that awareness of the technology, trust in the digital process, and 
formalization of the business-legal entities and business permits-significantly influence 
the digital adoption pattern of such enterprises. 

With the 4G network covering 91% of rural and urban areas, this signals progress 
in basic connectivity (Widyasmoro et al., 2022). Inauguration with 5G, which has only 
reached Jakarta for a few parts of the country, indicates that such capabilities should 
be very well monitored lest they introduce greater disparities at the regional level 
(Aprilianto et al., 2021; Widyasmoro et al., 2022). This pattern in the digital infrastructure 
rollout reflects what Rothe et al. (2023) describe as the reproductive character of digital 
inequalities, wherein areas that are already more advanced in their initial digital 
infrastructure move further ahead, while less advanced ones lag ever further behind in 
a self-reinforcing circle of inequality. 

According to the findings, infrastructure disparities like digital gaps that are not 
subjected to special treatment would have tended to further the differences among 
various regions in their levels of development. Understanding this is key to ascertaining 
the points at which policies can plug in their equipment and cut off the cycles of the self- 
reinforcing nature of the future digital inequalities that are to be discussed in the next 
section. 

 
4.3 Breaking Points in Regional Digital Development 

From this analysis, several critical breaking points in the course of such processes 
have been identified when targeted interventions may disrupt vicious spirals and create 
more favorable trajectories of regional digital development. These thresholds are found 
at many levels: infrastructure, institutional capacity, and human capital development. 

On the infrastructural level, regions devoid of digital means face the impossibility of 
overcoming their underdevelopment, mainly of a socio-economic nature, according to 
Dolganova (2023). This is especially biting in the 3T or the Terdepan, Terluar, Tertinggal 
regions, where geographic and logistic circumstances are an obstacle to infrastructural 
development (Harumy, 2020). The Palapa Ring project was aimed at these issues; 
however, it is faced with challenges in connecting "last mile" users and records low 
levels of use, which are apparently because business management needs to be 
improved (Antoni & Asvial, 2019). 

The second tipping point is related to institutional capacity regarding governance 
arrangements and policy adoption. Besides, Kartiasih et al. (2023) also provide 
evidence of institutional variation between Western and Eastern Indonesia to show how 
such factors as the level of education, GRDP per capita, population, and formal 
employment opportunities substantially influence regional digital development capacity. 
More specifically, Lukman & Hakim (2024) describe how adaptive and collaborative 
governance styles maximize the impact of digital transformation, while according to 
Gasco-Hernandez et al. (2022), strong leadership with clear governance arrangements 
acts as the determining factor for the adoption of a digital initiative. 

Human capital development has to be regarded as the most critical tipping point in 
the whole cycle of digital evolution. Affandi et al. (2024) explain that the adoption of 
digital technologies is highly heterogeneous across geographical areas and company 
sizes; their large-scale survey of 5,035 UMSEs shows how different business processes 
absorb digital technologies to different extents. This adoption pattern is basically driven 
by the factors of business formalization, awareness, and trust in digital processes. 

In this vein, market forces and critical mass become determinants, Hamjen et al. 
(2022) refer to the crucial role of organizational factors concerning the digitalization 
processes of Indonesian MSMEs. The latter, together with the so-called reproductive 
mechanisms of digital inequalities according to Rothe et al. (2023), may be capable of 
starting self-reinforcing circles wherein it gets increasingly harder for the less developed 
regions to close the gap on more developed regions. 
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Other breaking points are the capacity of technological adoption. Aritenang (2021) 
noted that technology specialization, as is the case in Indonesia, has extremely 
significant regional economic development implications. That aligns with what Rothe et 
al. (2023) describe as the reproductive mechanisms of digital inequalities: regions 
without any initial digital infrastructure whatsoever are falling behind more developed 
areas with increasing difficulties. Maninggar et al. (2023) explain that regional 
innovation systems can trigger technology adoption because of the mass or communal 
nature of the intervention, while del-Corte-Lora et al. (2023) demonstrated that a 
creative climate and creative intensity are crucial in achieving technological and non- 
technological innovation among firms in a science and technology park. 

These tipping points are some of the interconnected mechanisms by which policy 
intervention can decrease regional disparities in digital access. An understanding of 
such turning points provides the foundation for coming up with focused interventions 
that will promote a healthier balance in digital growth throughout Indonesia. 

 
CONCLUSION  

This research establishes, through the CCC theoretical model, clear evidence of 
the complex relationship between digital transformation and regional development 
inequality in Indonesia. The findings demonstrate that digital transformation shapes 
regional inequalities through self-reinforcing processes. The CCC pattern identified in 
this research—comprising digital infrastructure, human capital, economic activity, and 
institutional capability—operates as an interconnected system where changes in any 
component generate systemwide effects. This understanding forms the platform for 
intervention to interrupt vicious cycles of feedback, while launching benign 
developmental trajectories. 

There is a geographically consistent pattern reflecting the historic uneven 
development from the geographical mapping of Indonesia's digital infrastructure. More 
precisely, Java's dominance of 57.04% of national GDP, compared to 2.70% of Maluku 
and Papua, illustrates how digital transition amplifies existing regional inequalities. The 
contribution also considers the existence of a significant 'digital development trap', 
where the lack of already developed digital infrastructure poses an increasing barrier to 
regional advancement. 

Recommendations refer to many solutions as multilevel in nature and acting over 
variable time frames. Short-term actions must prioritize the implementation of basic 
digital literacy programs, the installation of public internet access points in 
disadvantaged regions, and a complement of innovation hubs in secondary cities. The 
medium-term agenda needs investment in regional data centers outside Java, tax 
incentives for peripheral area digital infrastructure investments, and the creation of 
special digital skills training programs in line with regional economic priorities. Long- 
term structural changes require inclusive regional innovation systems, sharing 
mechanisms of infrastructure across regions, and sustainable financing models to 
support continuous digital infrastructure development. 

This research also has a number of limitations amidst some useful insights. 
Qualitative meta-synthesis design limits quantitative intervention effect measurement, 
while secondary data analysis tends to may not fully capture in measuring 
contemporary technological change comprehensively. Java-centric focus 
underestimates regional development trajectories with distinctive characteristics, and 
international comparative experience evaluation is still limited. The trends of digital 
adoption  in  the  informal  sector  have  to  be  examined  more  deeply. These limitations 
point to important directions for future research. Longitudinal studies examining the 
effectiveness of breaking point interventions would provide valuable policy insights. 
Developing quantitative indicators for regional digital transformation would enhance 
progress measurement. Examining local innovation ecosystem evolution in peripheral 
regions, cross-regional spillover effects, and informal networks in digital adoption would 
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provide a more comprehensive understanding of regional digital development 
dynamics. 

The timing of implementation proves critical as Indonesia approaches its 
demographic peak amid rapid digitalization. Successful implementation requires 
coordination among central, provincial, and district governments, private sector entities, 
and civil society organizations. Regular monitoring through quantitative indicators and 
qualitative assessment ensures interventions remain responsive to emerging 
conditions. 

This research provides both theoretical insights and practical recommendations for 
achieving balanced digital development across Indonesia. Digital transformation can 
reduce regional inequalities through targeted interventions at strategic breaking points 
within the development cycle. The implications for Indonesia's economic resilience and 
social cohesion make it imperative that stakeholders implement these findings to ensure 
digital transformation drives balanced regional development. 
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