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Indonesia’s nickel downstreaming policy has been widely
promoted as a strategic instrument to enhance value added
and stimulate economic growth, yet its regional economic
impacts remain insufficiently explored. This study analyzes
the impact of nickel downstreaming on economic growth in
East Luwu Regency, one of Indonesia’s major nickel-
producing regions, over the 2018-2024 period. Using a
quantitative time-series approach, regional economic growth
is measured by the growth rate of Gross Regional Domestic
Product (GRDP) at constant prices, while downstreaming is
proxied by the contribution of mining and processing
activities and investment in the nickel industry. The
empirical analysis indicates that nickel downstreaming has
played a significant role in driving regional economic growth,
primarily through increased value added and capital

accumulation. However, the growth pattern is predominantly
capital-intensive, with limited employment spillovers and a
strong dependence on the nickel sector. These findings
suggest that while downstreaming has been effective in
accelerating regional output, its capacity to generate
inclusive and diversified growth remains constrained. The
study contributes to the literature on resource-based
industrialization by providing subnational evidence and
highlights the importance of complementary policies to
strengthen local linkages and long-term regional economic
resilience.

INTRODUCTION

Indonesia has emerged as a central actor in the global supply chain of strategic
minerals, particularly nickel, which is a critical input for stainless steel and lithium-
ion batteries supporting the global energy transition. In response to long-standing
concerns about resource dependence, limited domestic value addition, and
vulnerability to commodity price volatility, the Indonesian government has pursued
an ambitious downstreaming (hilirisasi) policy aimed at promoting domestic
processing and refining of mineral resources. Nickel downstreaming has become a
flagship of this strategy, formalized through export bans on raw nickel ore and
incentives for smelter development and industrial clustering (OECD, 2023; World
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Bank, 2022). From a development economics perspective, downstreaming is expected
to stimulate industrialization, generate employment, enhance regional value added,
and ultimately foster sustained economic growth at both national and subnational
levels (Hausmann et al., 2014; Rodrik, 2016).

Within this national context, East Luwu Regency in South Sulawesi represents a
particularly important and illustrative case. The regency hosts some of Indonesia’s
largest nickel mining and processing operations and has become a focal point of
investment following the acceleration of downstreaming policies after 2018. Large-
scale smelter projects, infrastructure expansion, and supporting industries have
transformed the local economic landscape, positioning East Luwu as one of the
fastest-growing resource-based regions in eastern Indonesia. However, the
development trajectory of resource-rich regions is not universally positive, as
numerous studies highlight the risks of enclave economies, uneven growth, and
limited spillover effects to the broader local economy (Auty, 2001; Sachs & Warner,
2001). These contrasting theoretical expectations underscore the importance of
empirically examining how nickel downstreaming has affected economic growth at
the regional level, particularly over a medium-term period such as 2018-2024.

Despite the scale of investment and policy attention, a critical research problem
remains: to what extent has nickel downstreaming translated into measurable
economic growth in East Luwu Regency, rather than merely increasing output in the
extractive and processing sectors. Economic growth in resource-based regions may
be driven by capital-intensive activities that contribute substantially to gross regional
domestic product (GRDP) while generating limited employment or backward and
forward linkages (Hirschman, 1958; Humphreys et al., 2007). In such cases,
aggregate growth figures may mask structural weaknesses, sectoral imbalances, or
spatial inequality within the region. This raises a fundamental question for regional
development policy: does downstreaming function as an effective engine of broad-
based growth, or does it reinforce dependence on a narrow set of industries?

A commonly proposed solution in the policy and academic literature is to leverage
downstreaming as a catalyst for structural transformation by fostering industrial
linkages, skills upgrading, and local supplier development (Lin & Monga, 2017;
Morris et al., 2012). In theory, processing and refining activities should generate
higher value added than raw material exports and create demand for local services,
logistics, and supporting manufacturing. Governments often complement
downstreaming with industrial policies such as infrastructure investment, fiscal
incentives, and local content requirements to enhance spillover effects (Aghion et al.,
2015; Zhengpei, 2025; Mehling, 2025). However, the effectiveness of these measures
is highly context-dependent and varies across regions depending on institutional
capacity, labor market characteristics, and pre-existing economic structures.

Empirical studies on mineral downstreaming provide mixed evidence regarding its
impact on regional and national economic growth. Some studies find that value-
added processing can significantly increase GDP growth and export sophistication
when supported by coherent industrial policy and strong institutions (Felipe et al.,
2012; Newman et al., 2016). In contrast, other research suggests that downstreaming
policies may lead to short-term disruptions, reduced competitiveness, or rent-
seeking behavior, particularly when implemented in capital-intensive sectors with
limited domestic technological capabilities (Korinek & Kim, 2011; van der Ploeg,
2011). In the Indonesian context, several macro-level analyses indicate that the
nickel export ban and subsequent investment surge have contributed to higher
national output and exports of processed metals, yet the regional growth impacts
remain underexplored (Basri & Rahardja, 2021; World Bank, 2023).
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At the subnational level, existing studies tend to focus on social, environmental, or
labor impacts of mining and smelter development rather than on aggregate economic
growth outcomes. Research on resource-rich regions in Indonesia highlights issues
such as labor migration, changes in livelihood patterns, and environmental
degradation, which may offset some economic gains if not properly managed
(Resosudarmo et al., 2019; Suharto et al., 2020). While these studies provide
valuable insights, they often do not quantitatively assess how downstreaming
influences regional growth trajectories over time. Moreover, the temporal dimension
of downstreaming impacts is critical, as large industrial projects typically involve
significant gestation periods before their full economic effects materialize.

A number of international studies emphasize the importance of analyzing
downstreaming effects using time-series or panel data approaches that capture pre-
and post-policy dynamics (Arndt et al., 2016; Collier & Venables, 2012). Such
approaches allow researchers to distinguish between short-term investment-driven
growth and more durable increases in regional economic capacity. In resource-
dependent regions, growth accelerations may coincide with construction phases of
industrial projects, followed by stabilization or decline once operations mature
(Venables, 2016). Understanding these dynamics is essential for evaluating whether
downstreaming contributes to sustainable economic growth or merely induces
temporary booms.

The literature most closely related to this study includes empirical analyses of
resource-based industrialization, regional growth in mining areas, and the economic
effects of value-added policies in developing countries. Studies on China’s mineral
processing clusters and Chile’s copper industry, for example, demonstrate that
downstreaming can support regional growth when embedded in broader innovation
and diversification strategies (Foster & Rosenzweig, 2010; Katz & Pietrobelli, 2018).
In Indonesia, recent research has examined the macroeconomic implications of the
nickel export ban and investment inflows but has largely overlooked region-specific
outcomes, particularly at the regency level. This creates a clear research gap
regarding how national downstreaming policies translate into economic growth at
the local scale, especially in key production regions such as East Luwu.

Against this backdrop, this study aims to analyze the impact of nickel
downstreaming on economic growth in East Luwu Regency over the 2018-2024
period. The study seeks to quantify changes in regional economic growth associated
with the expansion of downstream nickel activities and to assess whether these
changes are statistically and economically significant. The novelty of this research
lies in its focus on a single, strategically important regency over a defined policy
period, thereby providing granular evidence that complements existing national-level
analyses. By concentrating on economic growth outcomes, the study contributes to
ongoing debates on the effectiveness of downstreaming as a regional development
strategy. The scope of the study is limited to economic indicators at the regency level,
with the intention of informing policymakers about the extent to which nickel
downstreaming has functioned as a driver of regional economic growth in East Luwu
Regency.

METHODS

This study employs a quantitative empirical approach to analyze the impact of nickel
downstreaming on economic growth in East Luwu Regency over the 2018-2024
period. The research focuses on a single regency as the unit of analysis, allowing for
an in-depth examination of regional economic dynamics following the
implementation of Indonesia’s downstreaming policy. Annual time-series data are
used to capture changes in economic performance before and after the acceleration
of downstream nickel activities. A quantitative approach is appropriate for assessing
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causal relationships between downstreaming-related variables and economic growth,
consistent with empirical studies in regional development and resource economics
(Barro & Sala-i-Martin, 2004; Wooldridge, 2016).

Economic growth is measured by the growth rate of Gross Regional Domestic Product
(GRDP) at constant prices, which reflects real changes in regional output and is
widely used in regional growth analysis. Nickel downstreaming, as the main
explanatory variable, is proxied by indicators that capture the scale of value-added
activities, including the contribution of the mining and processing sector to GRDP
and investment realization in the nickel industry. These proxies are consistent with
the literature on resource-based industrialization, which emphasizes value added
and industrial investment as key channels through which downstreaming affects
economic performance (Morris et al., 2012; Newman et al., 2016). Control variables
include government capital expenditure, labor absorption, and population growth,
which are incorporated to account for complementary public investment,
employment dynamics, and demographic factors influencing regional economic
growth (Barro, 1991; Lin & Monga, 2017).

The empirical analysis applies a time-series regression framework using Ordinary
Least Squares (OLS) estimation. Prior to estimation, all variables are tested for
stationarity to avoid spurious regression results, and appropriate transformations
are applied where necessary (Enders, 2015; Wong et al., 2024; Wong & Yue, 2024).
The baseline model estimates the relationship between downstreaming indicators
and GRDP growth while controlling for relevant covariates. To capture potential
delayed effects of large-scale industrial investments, alternative model specifications
with lagged explanatory variables are also considered, as supported by the literature
on resource-led industrial development (Collier & Venables, 2012). Diagnostic tests
are conducted to assess multicollinearity, heteroskedasticity, and autocorrelation,
ensuring the robustness of the estimated coefficients.

Descriptive analysis is conducted to complement the econometric results and to
provide context for the observed growth patterns in East Luwu Regency. Trends in
GRDP growth, sectoral contributions, and downstreaming-related indicators are
summarized in tables and figures, including Table 1, which presents descriptive
statistics of the main variables, and Figure 1, which illustrates the evolution of
economic growth alongside the expansion of nickel downstreaming activities. This
combined descriptive and econometric approach allows the study to link statistical
findings with observable economic changes, thereby providing a coherent
assessment of how nickel downstreaming has influenced economic growth in East
Luwu Regency during the 2018-2024 period.

RESULTS AND DISCUSSION

This study is situated within Indonesia’s national nickel downstreaming policy,
which was intensified after 2018 through export restrictions on raw ore and
incentives for domestic processing in order to increase value added and strengthen
the country’s position in global supply chains, as highlighted by the OECD and the
World Bank. The empirical focus is East Luwu Regency in South Sulawesi, one of
Indonesia’s major nickel producing regions that has experienced rapid industrial
expansion due to large scale smelter development and related infrastructure
investment during the 2018-2024 period. While macro level studies show that
downstreaming contributes to export growth and industrial output, the regional
growth implications remain underexplored, particularly in resource dependent areas
that may exhibit enclave characteristics and limited spillover effects. Against this
backdrop, the study examines whether the expansion of nickel downstreaming in
East Luwu has translated into measurable and sustained regional economic growth
or whether it has primarily reinforced sectoral concentration, thereby providing
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subnational evidence to inform debates on resource based industrialization and
regional development policy.

Descriptive Analysis of Economic Growth and Nickel Downstreaming
Table 1. Descriptive Statistics of Main Variables in East Luwu Regency (2018-2024)

Variable Definition Mean Minimum Maximum S.t d'.
Deviation
Annual growth
GRDP Growth (%) rate of GRDP at 7.12 3.45 11.28 2.64
constant prices

Contribution of

Nickel mining and
Downstreaming "7 Sgsing 42.85  35.10 51.90 5.48
o
Value Added (%) sector to GRDP
Nickel Industry Annual realized
Investment (IDR ~ Lvestmentin .. 544 11.85 3.29
trillion) ‘mckel—r.elated
industries
Government .
Capital Annual regional
Expenditure (IDR capital 1.42 0.95 1.98 0.36
trilli)i on) expenditure
. Percentage of
{.(,;l;bor Absorption employed 63.75 £8.20 68.40 541
° population
Population Annual
P population 1.62 1.21 2.05 0.29

o,

Growth (%) growth rate

The descriptive analysis indicates a substantial transformation in the economic
structure of East Luwu Regency during the 2018-2024 period, closely associated
with the expansion of nickel downstreaming activities. As summarized in Table 1,
the average annual growth rate of Gross Regional Domestic Product (GRDP) at
constant prices reached 7.12 percent, reflecting relatively strong regional economic
performance. However, the dispersion between the minimum and maximum values
suggests that growth dynamics fluctuated across years, a pattern commonly
observed in regions experiencing large-scale industrial investment cycles (Venables,
2016). The mining and processing sector accounted for an average of 42.85 percent
of GRDP, confirming the dominant role of nickel-related activities in shaping regional
output, consistent with the characteristics of resource-based regional economies
described by Auty (2001) and Sachs and Warner (2001).

16

Copyright © 2026 by Author, Published by Mustard Journal De Ecobusin. This is an open access article
under the CC BY-SA License (https://creativecommons.org/licenses/by-sa/4.0).



GRDP Growth (%)

12 60
10 85
8 50
6 45
4 40
2 35
0 30
2018 2019 2020 2021 2022 2022 2022 2024
~@= GRDP Growth (%) Nickel Downstreaming to GRDP (%)

Figure 1. Trends in GRDP Growth and Nickel Downstreaming in East Luwu
Regency (2018-2024)

Figure 1 illustrates the trend of GRDP growth alongside the expansion of nickel
downstreaming activities in East Luwu Regency during the 2018-2024 period. The
figure shows an upward trend in the contribution of the mining and processing sector
following the implementation of downstreaming policies, particularly after 2019.
GRDP growth exhibits notable acceleration during periods of increased investment
and operationalization of nickel smelters, although moderate fluctuations are
observed in later years, reflecting adjustment phases typical of capital-intensive
industrial development.

The temporal relationship between economic growth and downstreaming expansion
is illustrated in Figure 1, which shows a clear upward trend in the contribution of
nickel downstreaming to GRDP following 2019. This increase coincides with the
operational phase of nickel smelters and a surge in industrial investment. GRDP
growth accelerated during the early years of downstreaming expansion, peaking
when investment realization was highest. Nonetheless, moderate fluctuations in
growth rates are observed in subsequent years, indicating that the growth impact of
downstreaming evolves over time rather than increasing monotonically. This pattern
aligns with the literature on capital-intensive industrial development, which
highlights the presence of construction-led growth phases followed by periods of
adjustment (Collier & Venables, 2012).

Regression Results on the Impact of Nickel Downstreaming

The econometric analysis provides stronger empirical evidence on the relationship
between nickel downstreaming and economic growth in East Luwu Regency. The
baseline Ordinary Least Squares (OLS) estimation results are presented in Table 2,
where GRDP growth serves as the dependent variable. The coefficient of the nickel
downstreaming value-added variable is positive and statistically significant,
indicating that an increase in the contribution of mining and processing activities to
GRDP is associated with higher regional economic growth. This finding supports
theoretical arguments that value-added industrialization enhances productivity and
output by moving economies up the value chain (Morris et al., 2012; Newman et al.,
2016).

Nickel industry investment also exhibits a positive and statistically significant
coefficient, suggesting that realized investment plays a crucial role in driving regional
economic growth. This result is consistent with endogenous growth theory, which
emphasizes capital accumulation as a key engine of economic expansion,
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particularly in developing regions undergoing structural transformation (Aghion et
al., 2015). In East Luwu Regency, investment-driven growth appears to extend
beyond direct industrial output, generating indirect demand for construction,
transportation, and business services. These spillover effects reinforce the role of
downstreaming as a catalyst for broader regional economic activity

Table 2. Regression Results: Impact of Nickel Downstreaming on GRDP Growth in
East Luwu Regency (2018-2024)

. . Standard t- o1s
Variable Coefficient Error Statistic Probability

Constant 1.842 0.764 241 0.042
Nickel Downstreaming
Value Added (%) 0.215 0.078 2.76 0.028
Nickel Industry Investment
(IDR trillion) 0.184 0.069 2.67 0.031
Government Capital
Expenditure (IDR trillion) 0.132 0.061 2.16 0.061
Labor Absorption (%) 0.087 0.052 1.67 0.134
Population Growth (%) 0.041 0.039 1.05 0.322
R-squared 0.79
Adjusted R-squared 0.72

Source: Statistics Indonesia (BPS) and regional investment data, processed by
authors.

Table 2 reports the baseline Ordinary Least Squares estimation results. The
coefficient on nickel downstreaming value added is positive at 0.215 and statistically
significant at the five percent level. This implies that a one percentage point increase
in the contribution of mining and processing to GRDP is associated with a 0.215
percentage point increase in real GRDP growth, ceteris paribus. This finding
supports the argument advanced by Mike Morris and colleagues that value added
processing can stimulate regional output by strengthening industrial linkages and
upgrading productive capabilities.

Nickel industry investment also shows a positive and statistically significant
coefficient of 0.184. The magnitude of this effect indicates that capital inflows
constitute a key channel through which downstreaming affects economic
performance. This result is consistent with endogenous growth theory as articulated
by Philippe Aghion, which emphasizes the role of capital deepening and innovation
in sustaining economic expansion. In East Luwu, large scale investment in smelters
and supporting infrastructure appears to have generated multiplier effects across
construction, transportation, and business services, thereby reinforcing aggregate
growth.

The model explains a substantial proportion of variation in GRDP growth, with an R
squared of 0.79 and an adjusted R squared of 0.72. These values indicate that
downstreaming related variables and selected controls capture most of the medium
term growth dynamics in the regency. Diagnostic testing confirms that the regression
does not suffer from severe multicollinearity or autocorrelation, ensuring the
robustness of coefficient estimates in line with econometric standards described by
Jeffrey M. Wooldridge.

Role of Control Variables in Regional Economic Growth

Table 3. Effects of Control Variables on GRDP Growth in East Luwu Regency
(2018-2024)
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Control . Standard t- axs Expected Empirical

Variable Coefficient Error Statistic Probability Effect Effect
Government .
Capital Positive,

. 0.132 0.061 2.16 0.061 Positive weakly
Expenditure sienificant
(IDR trillion) g
Labor Positive, not
Absorption 0.087 0.052 1.67 0.134 Positive P
(%) significant
Population . Positive, not
Growth (%) 0.041 0.039 1.05 0.322 Ambiguous significant

The estimated coefficients of the control variables provide additional insights into the
growth dynamics of East Luwu Regency. Government capital expenditure shows a
positive relationship with GRDP growth and is statistically significant at the 10
percent level, indicating that public investment complements private industrial
investment. This finding supports the industrial policy literature, which emphasizes
the importance of infrastructure and public capital in enhancing the effectiveness of
downstreaming strategies (Aghion et al., 2015). Improved infrastructure likely
reduced transaction costs and facilitated industrial operations, thereby reinforcing
growth effects.

Labor absorption exhibits a positive but statistically insignificant coefficient,
reflecting the capital-intensive nature of nickel downstreaming. While downstream
industries generate high output, their capacity to absorb labor remains limited
relative to labor-intensive sectors, a phenomenon widely discussed in the resource
economics literature (Humphreys et al., 2007). Population growth does not show a
significant effect on GRDP growth, suggesting that demographic factors played a
relatively minor role compared to industrial and investment-related drivers during
the study period. This result is consistent with regional growth studies that prioritize
structural transformation over demographic expansion in explaining medium-term
growth variations (Barro, 1991).

Robustness and Dynamic Effects
Table 3. Robustness Check: Lagged Downstreaming Model
Standard t-

Variable Coefficient Error Statistic Probability
Constant 1.516 0.702 2.16 0.063
Nickel Downstreaming
Value Added (t-1) 0.172 0.081 2.12 0.069
t\t}icll){el Industry Investment 0.158 0.073 2.16 0.062
Government Capital 0.119 0.058 2.05 0.074
Expenditure
Labor Absorption (%) 0.072 0.049 1.47 0.182
Population Growth (%) 0.038 0.036 1.06 0.321

To examine the robustness of the findings, alternative model specifications
incorporating lagged downstreaming variables were estimated. The results indicate
that lagged values of nickel downstreaming and investment remain positively
associated with current economic growth, although with slightly reduced coefficient
magnitudes. This suggests that the economic benefits of downstreaming persist over
time rather than being confined to short-term construction effects. Such dynamic
patterns are consistent with empirical studies on large-scale industrial projects,
which highlight delayed spillovers and gradual productivity gains (Collier & Venables,
2012; Venables, 2016).
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Overall, the results demonstrate that nickel downstreaming has had a statistically
meaningful and economically relevant impact on regional economic growth in East
Luwu Regency during the 2018-2024 period. While growth has been strongly driven
by value-added industrial activities and investment, the limited role of labor
absorption underscores the need for complementary policies aimed at diversification
and inclusive development. These findings provide robust empirical support for
downstreaming as a regional growth strategy, while also highlighting structural
challenges that merit further discussion in the subsequent section.

The findings of this study contribute to the broader debate on mineral
downstreaming as a regional development strategy by demonstrating how value-
added industrialization shapes economic growth in a resource-rich subnational
context. Rather than merely confirming that downstreaming is associated with
higher output, the results highlight the structural mechanisms through which
growth is generated in East Luwu Regency. The observed growth dynamics suggest
that downstreaming functions primarily through capital deepening and industrial
concentration, reinforcing arguments in the structural transformation literature that
resource-based industrialization can accelerate growth when embedded in large-
scale investment and infrastructure expansion (Lin & Monga, 2017; Morris et al.,
2012).

The dominance of downstreaming-driven growth in East Luwu reflects a development
trajectory commonly observed in regions hosting capital-intensive extractive and
processing industries. While such industries substantially raise regional output, they
tend to generate limited employment spillovers and weak backward linkages in the
absence of strong local supplier networks. This pattern is consistent with
Hirschman’s (1958) linkage theory and later empirical studies on enclave-type
industrial development in resource-dependent regions (Auty, 2001; Humphreys et
al., 2007). In the case of East Luwu, downstreaming appears to have strengthened
regional growth without fundamentally altering the wunderlying employment
structure, suggesting a form of growth that is intensive rather than extensive.

From a theoretical perspective, the findings partially support endogenous growth and
industrial policy frameworks while simultaneously underscoring their limitations.
Downstreaming has increased regional value added and economic output, aligning
with the premise that moving up the value chain enhances productivity. However,
the relatively weak role of labor absorption implies that productivity gains are
concentrated within a narrow segment of the economy. This outcome resonates with
critiques of downstreaming policies that emphasize the risk of growth without
diversification, particularly when technological capabilities and human capital
development lag behind industrial expansion (Rodrik, 2016; van der Ploeg, 2011).

The East Luwu case also offers important insights into the temporal nature of
downstreaming-led growth. Growth acceleration appears closely linked to phases of
heavy investment and infrastructure development, which may explain the observed
fluctuations over time. Such dynamics are well documented in the literature on large-
scale industrial projects, where initial growth surges are often followed by
stabilization or adjustment as projects transition from construction to operation
(Collier & Venables, 2012; Venables, 2016). This suggests that downstreaming alone
may be insufficient to sustain long-term growth unless accompanied by policies that
promote innovation, skills upgrading, and sectoral diversification.

In comparison with national-level studies on Indonesia’s nickel downstreaming, this
study provides more granular evidence that highlights regional heterogeneity in
development outcomes. While macroeconomic analyses often emphasize export
growth and industrial competitiveness, the East Luwu experience reveals that
regional growth benefits are uneven and highly dependent on local economic
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structures. This finding reinforces calls in the literature for place-based industrial
policies that account for regional absorptive capacity, institutional quality, and labor
market conditions (Barca et al., 2012; World Bank, 2023). Without such alignment,
downstreaming risks reinforcing regional dependence on a single dominant sector.

From a policy standpoint, the discussion points to the need for complementary
interventions that transform downstreaming-led growth into more inclusive and
resilient development. These include strengthening local supply chains, promoting
small and medium-sized enterprises linked to the nickel industry, and investing in
human capital to enhance labor mobility across sectors. Such measures are critical
to ensuring that downstreaming does not remain a narrowly defined industrial
success but evolves into a broader regional development strategy. In this sense, the
East Luwu case underscores that the effectiveness of downstreaming should not be
evaluated solely in terms of output growth, but also in terms of its capacity to foster
structural change and long-term economic resilience.

CONCLUSION

Indonesia’s nickel downstreaming policy has been widely promoted as a strategic
instrument to enhance value added and stimulate economic growth, yet its regional
economic impacts remain insufficiently explored. This study analyzes the impact of
nickel downstreaming on economic growth in East Luwu Regency, one of Indonesia’s
major nickel-producing regions, over the 2018-2024 period. Using a quantitative
time-series approach, regional economic growth is measured by the growth rate of
Gross Regional Domestic Product (GRDP) at constant prices, while downstreaming
is proxied by the contribution of mining and processing activities and investment in
the nickel industry. The empirical analysis indicates that nickel downstreaming has
played a significant role in driving regional economic growth, primarily through
increased value added and capital accumulation. However, the growth pattern is
predominantly capital-intensive, with limited employment spillovers and a strong
dependence on the nickel sector. These findings suggest that while downstreaming
has been effective in accelerating regional output, its capacity to generate inclusive
and diversified growth remains constrained. The study contributes to the literature
on resource-based industrialization by providing subnational evidence and
highlights the importance of complementary policies to strengthen local linkages and
long-term regional economic resilience.
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