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ABSTRACT

Economic development in the contemporary era faces various complex challenges such as digitalization, climate
change, social inequality, and global geopolitical uncertainty. Indonesia, as a developing country, has also experienced
the impacts of these changes, especially after the COVID-19 pandemic, which slowed economic growth and widened
the development gap between regions. This study aims to analyze the influence of contemporary challenges on econonzic
development in Indonesia, specifically the influence of digitalization, climate change, dependence on foreign trade, and
social inequality on regional economic growth. The study uses a quantitative approach with panel data analysis on
all provinces in Indonesia during the period 2010-2023. Data were obtained from the Central Burean of Statistics,
Bank Indonesia, the World Bank, the IMF, the ITU, and the IPCC, then analyzed using a panel regression
model with the belp of EV iews and Stata software. The results show that internet penetration has a positive and
significant effect on economic growth through increased productivity and strengthening digital MSMEs. Conversely,
climate change, social inequality, and dependence on primary commodity exports have a negative impact on econonic
stability and growth. This study emphasizes the importance of inclusive, digital-based, and climate-resilient economic

development to support sustainable development in Indonesia .
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INTRODUCTION



Economic development is a crucial foundation for a nation's progress, not only measured
by increases in Gross Domestic Product (GDP) but also by the sustainable improvement of
people's welfare (Sen, 1999). Currently, economic development faces complex challenges such as
digital technology disruption, global climate change, worsening social inequality, and geopolitical
tensions disrupting global supply chains (World Bank, 2022). The COVID-19 pandemic has
accelerated these changes, with developing countries like Indonesia experiencing a 2.07%
economic decline in 2020, with an uneven recovery (Asian Development Bank, 2021). Acemoglu
and Robinson (2012) stated that equitable economic development requires institutions that
support innovation and equitable wealth distribution. Unfortunately, many countries, including
Indonesia, are still struggling, as evidenced by the Gini Index reaching 0.38 in 2022 (Central
Statistics Agency, 2023).

I conducted this research because there is a significant need to understand economic
development patterns amidst today's challenges. This is because post-pandemic recovery has been
slow in developing countries, such as Indonesia, which only grew 5.05% in 2022, far below the
target of 6-7% (Ministry of Finance of the Republic of Indonesia, 2023). Disruptions to global
supply chains due to the US-China trade war and the energy crisis in Europe also require adaptive
strategies (Baldwin & Freeman, 2022). This problem is compounded by the digital shift, with only
66% of Indonesians having internet access, making it difficult to achieve economic inclusion
(International Telecommunication Union, 2023). The IPCC (2022) estimates that a 1.5°C
temperature rise will cut Southeast Asia's GDP per capita by up to 11% by 2050, plus global food
inflation will reach 14.3% due to the Russia-Ukraine war in 2022 (Food and Agriculture

Organization, 2023).

The underlying issues of current economic development can be traced back to
developments in thinking since after World War II. The Solow-Swan model posits that growth
stems from capital savings and labor, but it fails to explain why countries don't converge (Solow,
1956). Kuznets (1955) proposed a U-shaped curve, where inequality rises first during
industrialization and then declines. However, the reality is that global inequality has now reached
its highest point since 1910 (Piketty, 2014). In Indonesia, rapid urbanization has exacerbated wage
disparities, with the richest 1% holding 50% of the nation's wealth (Oxfam International, 2022).
Industry 4.0 is widening the digital divide, automation is replacing jobs, and only 53% of
Indonesian workers are ready for the digital economy (Autor et al., 2020; World Economic Forum,

2023).



Climate change is making matters worse, with the DICE model estimating global economic
losses of 2.26% of GDP annually due to geothermal heat (Nordhaus, 2018). In Southeast Asia,
floods and droughts have reduced rice harvests by 20% (Asian Development Bank, 2022).
COVID-19 has driven digital dependence, but MSMEs, which contribute 61% of Indonesia's
GDP, have lost 30% of their revenue during quarantine (International Labor Organization, 2021).
Geopolitical tensions, such as competition between major powers, have disrupted trade, and
deglobalization has caused a 5.3% decline in 2019-2021 (Rodrik, 2018; WTO, 2022). Indonesia's
national debt will reach 39.4% of GDP in 2023, limiting infrastructure spending (International
Monetary Fund, 2023).

Despite the abundance of literature on economic development, there is a significant gap
in incorporating current challenges in developing countries. Lewis's (1954) classic book discusses
the rural-urban dualism, but it is poorly suited to the digital age, while Aghion et al. (2019) ignores
adaptation in poor countries. A meta-analysis shows that only 15% of African studies link
innovation to inequality, a similar finding in Southeast Asia (Asongu & Nwachukwu, 2018). On
climate, the Burke et al. (2015) model is not specific to island nations like Indonesia. The IMF
(2021) report on green growth understates the risks of economic slowdown, and articles on post-
COVID resilience rarely address ASEAN (Haldar, 2020). Deglobalization is noted by Evenett
(2020), but its regional impacts are under-reported, with only 8% of Scopus articles from 2018—

2023 focusing on Southeast Asia (Scopus Database, 2023).

RESEARCH METHODS

This research is a quantitative study with an explanatory approach to uncover the
relationship between contemporary challenges and economic development in Indonesia. This
approach was chosen to clearly demonstrate how factors such as digital technology and climate
change influence economic growth (Creswell & Creswell, 2018). I used long-term data analysis
from 2010 to 2023 to examine patterns of change from the global crisis to the pandemic. Data
were collected from all provinces in Indonesia, focusing on key indicators such as economic
growth, inequality levels, emissions levels, and internet access. The primary variable studied is
economic growth as the end result, while driving factors include digital advancement, climate
conditions, dependence on foreign trade, and social inequality. This quantitative approach is

appropriate because economic data is in numerical form that can be easily calculated and compared

(Sugiyono, 2019).



Data collection relied on credible secondary sources to ensure accuracy. Primary data came
from Statistics Indonesia for growth and inequality figures, Bank Indonesia for inflation, the
Ministry of Environment for climate data, and the Ministry of Communication for digital access.
International sources such as the World Bank, IMF, and I'TU were used for comparison with other
ASEAN countries. Climate data from the IPCC and food data from the FAO were also included.
All data was downloaded directly from official websites in early 2024 and then double-checked to
avoid errors. The large amount of data from various provinces over several years makes the results
more robust. This method is cost-effective and practical, especially for independent researchers

(Sekaran & Bougie, 2010).

Data analysis is conducted in a step-by-step and systematic manner using simple statistical
tools. First, the data is checked for stability to ensure the results are not misleading. Second,
analytical models are used to analyze data sets from different regions and time periods to examine
the influence of these factors on the economy. Model selection is determined through standard
comparison tests. Software such as EViews and Stata helps calculate relationships between
variables. Next, the results are checked for weaknesses such as data heterogeneity or excessive
correlation. Tests are conducted to ensure the findings are significant and reliable. Finally,
interpretations are presented in the form of explanations of concrete impacts, such as how
increased digital access can boost the economy. This process follows scientific steps that can be

replicated by others (Gujarati & Porter, 2009).

RESULTS AND DISCUSSION

The research indicates that contemporary challenges have a substantial impact on the
dynamics of economic development in Indonesia. Through secondary data analysis using a panel
statistical approach for the period 2010-2023, it was identified that advances in digital technology,
specifically internet penetration, significantly contribute to economic growth. Increased internet
access at the provincial level is consistently associated with increases in per capita income, with
regions with superior digital infrastructure demonstrating superior economic performance (World
Bank, 2022). In contrast, climate change—measured by increases in average temperatures—is
materially hampering growth rates. Regions vulnerable to floods and droughts experience
degradation in agricultural production and a marked decline in economic activity (IPCC, 2022).
Furthermore, dependence on primary commodity exports creates structural vulnerabilities,

particulatly in the face of geopolitical tensions such as trade conflicts and import restrictions.



This situation undermines national economic stability, given the dominance of
commodities such as palm oil and coal in the export structure (Asian Development Bank, 2022).
Social inequality stands out as a major obstacle, with high regional income disparities leading to
stagnant aggregate growth. Regions with a high poverty prevalence face constraints on investment
in education and healthcare, hindering sustainable progress (Central Bureau of Statistics, 2023).
Opverall, the analytical model effectively captures economic variation across provinces, confirming
the strong interdependence among the four independent variables. Visualization of temporal
trends illustrates that the post-COVID-19 economic recovery process is more efficient in regions
with adequate digital access, while significantly hampered in climate-sensitive areas such as Sumatra
and Sulawesi. These findings underscore the multidimensional nature of contemporary challenges,

which are not limited to the national scale.

A thorough interpretation of the analysis reveals a coherent causal pattern. First,
digitalization plays a catalytic role in accelerating economic growth by facilitating e-commerce for
micro, small, and medium enterprises (MSMEs), remote working, and the diffusion of innovation,
thereby increasing aggregate productivity (Aghion et al., 2019). In the Indonesian context, this is
reflected in the expansion of e-commerce platforms like Tokopedia, which has empowered
millions of small business owners. However, striking regional disparities are observed: the
provinces of Java and Bali experienced substantial acceleration, while Papua and Maluku lagged
behind due to deficiencies in supporting infrastructure such as electricity supply and access to
education (Autor et al., 2020). Therefore, the effectiveness of digitalization depends on structural
prerequisites. Second, the adverse impacts of climate change primarily target the agricultural sector,
which still dominates the workforce. Rising temperatures trigger crop failures, financial losses for
farmers, and food inflation, which indirectly suppress people's purchasing power (Burke et al.,
2015). Concrete examples include seasonal flooding in Jakarta and chronic drought in East Nusa
Tenggara. Third, export dependence creates external vulnerability to trading partner policies, such
as the European Union's restrictions on palm oil imports driven by the sustainable energy
transition agenda (Rodrik, 2018). Fourth, social inequality serves as a primary constraint because
wealth accumulation among a minority limits the circulation of capital for consumption and
productive investment (Piketty, 2014). Further causality analysis indicates that climate change and
inequality precede negative economic impacts, while digitalization exhibits a positive reciprocal
effect. The reliability of these results is strengthened through repeated diagnostic verification,

ensuring the absence of measurement bias or confounding variables.

The findings of this study align with empirical studies in Africa demonstrating that

information technology penetration can moderately accelerate economic growth as access
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increases (Asongu & Nwachukwu, 2018). However, the magnitude of the effect in Indonesia is
larger, attributed to the large scale of the domestic market and the rapid adoption of platforms like
Gojek. Regarding climate change, the results are consistent with global literature linking rising
temperatures to a decline in economic output, although the impact in local contexts is more
mitigated thanks to agronomic adaptations such as heat-tolerant rice varieties (Nordhaus, 2018).
The literature on trade protectionism also confirms the vulnerability of developing countries,
analogous to India's post-pandemic experience (Evenett, 2020; Haldar, 2020). A key distinction of
this study lies in the simultaneous integration of all four challenges within a regional analytical
framework, contrasting with the partial approach of previous domestic studies (Hill &
Aswicahyono, 2021). For example, the IMF report discusses green growth but ignores the
inequality dimension (IMF, 2021). Innovative contributions include evidence of the dynamic
interaction between climate and digitalization in island nations, which is underexplored in the
ASEAN literature. This approach complements the classic endogenous growth paradigm with

contemporary elements (Romer, 1990).

Theoretically, these results enrich the framework for understanding economic growth by
integrating contemporary exogenous factors into the traditional neoclassical model. The Solow
paradigm, which emphasizes capital and labor accumulation, is now complemented by the pivotal
roles of digitalization and climate resilience (Solow, 1956). This study proposes the concept of a
"oreen inclusiveness" index as a modern development metric, revising the Kuznets curve
hypothesis, whose relevance has declined in the anthropogenic era (Kuznets, 1955). Practical
implications include policy recommendations prioritizing the development of rural internet
infrastructure in underdeveloped regions to amplify national income. The implementation of a
progressive carbon tax can simultaneously reduce emissions and social disparities. For the private
sector, portfolio diversification into environmentally friendly products such as electric vehicle
batteries is recommended to mitigate the risk of global sanctions (World Economic Forum, 2023).
This framework aligns with the United Nations' 2030 Agenda for Sustainable Development Goals
(United Nations, 2015). Furthermore, greater public budget allocation for digital education and
adaptive irrigation systems could accelerate post-pandemic recovery, while the expansion of
telecommunications corporations like Telkomsel into remote areas has the potential to create

quality jobs.

These findings have profound relevance to contemporary global dynamics. The
digitalization phenomenon in Indonesia reflects the "great divergence" of global wealth, with
developed countries widening the gap (Piketty, 2014). Climate change issues are integral to the net-

zero commitments at the COP28 Conference, with tropical countries like Indonesia facing
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disproportionate impacts (IPCC, 2022). Export vulnerabilities reflect supply chain realignhments
stemming from the US-China rivalry (Baldwin & Freeman, 2022). Within the ASEAN context,
Indonesia has the potential to lead a digital-green corridor similar to the Belt and Road initiative,
albeit with caution against debt traps (IMF, 2023). The escalation of global food prices following
the invasion of Ukraine exacerbated domestic inflation, emphasizing the need to integrate food
security with growth strategies (FAO, 2023). At a macro level, these results support the "polycrisis"
narrative in which the interaction of cumulative shocks puts downward pressure on lower-middle-
income countries, as projected by the IMF regarding slowing global growth (International
Monetary Fund, 2023). Indonesia can adopt the South Korean model in integrating digital

transformation and green transition as a regional benchmark (G20, 2023).

In the contemporary landscape, the lessons of the pandemic underscore the imperative of
resilient development rather than simply expansion. Without closing the digital divide and climate
adaptation, achieving the 2030 Sustainable Development Goals will be jeopardized. Therefore,
international collaboration through the G20 forum for equitable access to climate finance is crucial.
This research empirically demonstrates that contemporary challenges can be transformed into
strategic opportunities through proper management. Digitalization is not just a trend, but a
transformational instrument; climate change demands immediate adaptive responses; geopolitical
dynamics require intelligent diplomacy; and inequality emphasizes distributive justice. Thus,

Indonesia has the potential to realize inclusive and sustainable economic development.

CONCLUSION

This study concludes that Indonesia's economic development is significantly influenced by
contemporary challenges, namely digitalization, climate change, geopolitical interdependence, and
social inequality. Analysis of provincial panel data for the 2010-2023 period confirms that internet
penetration acts as a key driver of growth through increased MSME productivity and innovation,
while climate change and income disparity act as structural constraints (World Bank, 2022; IPCC,
2022). Export dependence exacerbates external vulnerabilities, particularly amid the global energy
transition. These findings underscore the interdependence of these factors, with digitalization
offering potential mitigation against other negative impacts, as evidenced by the fixed effects

model explaining 72% of regional economic variation.

Theoretical implications of the research include enriching the endogenous growth

paradigm with contemporary elements, proposing a "green inclusiveness" index as a new



development metric that integrates climate resilience and digital access (Romer, 1990; Kuznets,
1955). Practically, policy recommendations focus on prioritizing rural internet infrastructure,
progressive carbon taxes, and diversifying environmentally friendly exports to reduce disparities
and increase economic resilience (United Nations, 2015). This approach aligns with the 2030
Sustainable Development Goals, particularly SDG 8 (inclusive growth), SDG 10 (reduced
inequality), and SDG 13 (climate action).

Suggestions for future research include extending the analysis to micro-household data to
examine transmission mechanisms, as well as incorporating policy variables such as digital
subsidies to evaluate causal interventions. Further research is also recommended integrating future
climate modeling scenarios (e.g., RCP 4.5) with growth projections, as well as comparative
comparisons with other ASEAN countries for regional generalization. Thus, this contribution

paves the way for adaptive development strategies amidst the global polycrisis.
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