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Abstract 
 

Indonesia’s nickel industry has become a strategic investment frontier in the global critical 

minerals economy. Driven by mineral downstreaming policy, rising demand for electric 

vehicles, and the expansion of integrated industrial parks, Indonesia offers major 

opportunities for investors seeking access to nickel processing and battery-related supply 

chains. However, the case of Morowali and the Indonesian Morowali Industrial Park shows 

that nickel investment cannot be assessed only as an industrial opportunity or project-level 

decision. Rapid industrial growth has generated wider ecosystem risks involving spatial 

governance, infrastructure provision, local fiscal capacity, labour markets, social legitimacy, 

and environmental sustainability. This essay develops a practical risk mapping and risk 

management framework for investors entering Indonesia’s nickel industry. It identifies five 

interrelated risk layers: regulatory and spatial risk, infrastructure and urban risk, fiscal and 

institutional risk, labour and social risk, and environmental and ESG risk. Using Morowali 

as an illustrative case, the essay shows how industrial growth can outpace local capacity, 

producing asymmetric industrialization and infrastructure lag. It proposes a shift from 

compliance-based risk management toward ecosystem governance through spatial due 

diligence, infrastructure co-investment, local workforce development, cumulative ESG 

management, and multi-stakeholder risk monitoring. The future of nickel investment in 

Indonesia depends not only on ore supply and smelter capacity, but on risk governance. 
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1.  Introduction 

1.1  Indonesia’s Nickel Downstreaming Moment 

Over the past decade, nickel has emerged as one of the most strategic commodities in the global economy due to its 

critical role in battery manufacturing, electric vehicles, stainless steel production, and clean energy technologies 

(International Energy Agency, 2021; World Bank, 2020). As demand for critical minerals continues to rise, Indonesia 

has leveraged its substantial nickel reserves through a downstreaming policy that promotes domestic processing and 

refining. The ban on nickel ore exports, combined with the rapid development of smelters, has transformed Indonesia 

from a raw material exporter into an integrated nickel production and processing hub connected to global value chains. 
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This transformation positions Indonesia as a significant example of resource-based industrialization in the era of 

energy transition (Intergovernmental Panel on Climate Change, 2022). Unlike traditional manufacturing-led 

industrialization, which relies heavily on labor-intensive production, the modern nickel industry depends on large-

scale investment, advanced processing technologies, logistics infrastructure, and global integration. Consequently, 

while investment opportunities are substantial, they are accompanied by increasingly complex risks. 

For investors, Indonesia’s nickel industry provides access to one of the most strategically important supply chains of 

the future. However, investment success is determined not only by technical and financial considerations. Spatial 

planning, infrastructure availability, local government capacity, social conditions, labour dynamics, and 

environmental sustainability are equally important factors influencing the long-term viability of investments. 

1.2 IMIP and Morowali as an Industrial Boom 

The Indonesia Morowali Industrial Park (IMIP), located in Morowali Regency, Central Sulawesi, represents the most 

prominent example of the success of Indonesia’s nickel downstreaming strategy. The industrial park has evolved into 

one of the world’s largest nickel processing centers, encompassing smelters, ferronickel production, nickel matte 

processing, battery material manufacturing, power generation facilities, and integrated port infrastructure. Direct 

employment increased from approximately 12,000 workers in 2016 to more than 104,000 workers by 2026. 

This industrial expansion has generated extraordinary economic impacts. Morowali’s Gross Regional Domestic 

Product (GRDP) increased from approximately IDR 4.25 trillion in 2011 to IDR 188.86 trillion in 2025. Its 

contribution to the economy of Central Sulawesi also rose significantly, approaching half of the province’s total 

GRDP. Statistically, Morowali has become one of the regencies with the highest per capita income levels in Indonesia. 

Figure 1. Development of Current-Price GRDP, Contribution to Central Sulawesi GRDP, and GRDP per Capita of 

Morowali Regency, 2011–2025 

 
Source: Compiled from various official statistics published by Statistics Indonesia (BPS) and other sources, based 

on Muhyiddin et al. (2026). 

However, this rapid economic growth has also triggered large-scale urbanization. In the Bahodopi District, the core 

area of IMIP’s operations, the population increased several-fold within a relatively short period. Demand for housing, 

transportation, clean water, sanitation, education, and healthcare services expanded more rapidly than the capacity to 
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provide them. This situation demonstrates that industrialization not only transforms economic structures but also 

reshapes the spatial and demographic characteristics of a region. 

Morowali, therefore, illustrates how an industrial zone can evolve into a new growth centre integrated with global 

markets while simultaneously facing increasing pressures related to spatial planning, infrastructure provision, and 

environmental sustainability. 

1.3  From Industrial Estate to Industrial Ecosystem 

The experience of Morowali demonstrates that modern industrial zones cannot be understood merely as clusters of 

factories and production facilities. IMIP has evolved into an industrial ecosystem comprising interconnected networks 

of industries, workers, residential areas, supporting businesses, infrastructure systems, public services, and 

environmental resources. 

A substantial proportion of IMIP’s workforce originates from outside Morowali, transforming the area into a regional 

labour mobility hub. This migration flow has stimulated the growth of both formal and informal settlements while 

increasing demand for essential public services. When such growth is not accompanied by adequate spatial planning 

and infrastructure development, various pressures emerge, including traffic congestion, limited access to clean water, 

land-use conflicts, and environmental degradation. 

For investors, the transition from an industrial estate to an industrial ecosystem implies that risks are no longer 

confined within the boundaries of the industrial park itself. Risks also arise from conditions in the surrounding region, 

including infrastructure quality, social relations with local communities, local government capacity, and 

environmental concerns. These factors can affect operational costs, labour productivity, corporate reputation, and 

ultimately the long-term sustainability of investments. 

1.4  Why Risk Mapping Matters for Nickel Investors 

Indonesia’s nickel industry stands at the intersection of global opportunities and local constraints. Consequently, risk 

mapping serves as an essential instrument for investors seeking to understand the challenges that may emerge 

throughout the investment lifecycle. 

The first category is spatial planning and regulatory risk. Industrial expansion, residential development, port 

construction, and mining activities often occur simultaneously, creating the potential for land-use conflicts and 

regulatory uncertainty. 

The second category is infrastructure and urbanization risk. Rapid population growth in industrial regions frequently 

exceeds the capacity of roads, housing, sanitation systems, and other basic services. This condition creates an 

industrial urbanization gap, referring to the disparity between the pace of industrialization and the ability of a region 

to provide adequate infrastructure. 

The third category is fiscal and institutional risk. Although Morowali’s economy has expanded rapidly, the fiscal 

capacity of the local government has not increased proportionally. As a result, infrastructure development and public 

service demands often exceed the financing capabilities of local authorities. 

The fourth category is labour and social risk. The nickel industry is relatively capital-intensive, meaning that output 

growth does not necessarily translate into proportional employment expansion. This situation may generate challenges 

related to local workforce development and the social acceptance of investment projects. 

The fifth category is environmental and ESG risk. Nickel mining and processing activities can exert significant 

pressure on water quality, air quality, coastal environments, and surrounding ecosystems. Within global supply chains 

that increasingly emphasize sustainability standards, environmental issues may evolve into reputational risks and 

barriers to market access. 

Therefore, risk mapping functions not only as a tool for identifying potential challenges but also as a foundation for 

designing more resilient and sustainable investment strategies. 
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1.5  Objective and Structure of the Essay 

This essay aims to develop a risk framework and risk management strategy for investors entering Indonesia’s nickel 

industry. Using Morowali and IMIP as the primary illustrative case, the essay argues that nickel investment should be 

understood through an ecosystem risk governance approach, which views economic, social, spatial, institutional, and 

environmental risks as interconnected components of a broader system. 

More specifically, the essay has three objectives. First, it identifies the principal risks faced by investors in Indonesia’s 

nickel industry. Second, it explains the interrelationships among risks within rapidly growing industrial regions. Third, 

it proposes more proactive mitigation strategies through spatial due diligence, infrastructure strengthening, local 

workforce development, ESG management, and multi-stakeholder collaboration. 

The remainder of the essay is organized as follows. Section 2 discusses the conceptual framework of nickel investment 

as an ecosystem risk. Section 3 presents a comprehensive risk map covering regulatory, infrastructure, fiscal, labour, 

social, and environmental dimensions. Section 4 uses Morowali as an illustrative case study. Section 5 proposes 

ecosystem-based risk management strategies. Finally, Section 6 concludes that the success of nickel investment in 

Indonesia depends not only on mineral reserves and production capacity but also on the ability of stakeholders to 

collectively and sustainably manage regional risks. 

2.  Conceptual Lens: Nickel Investment as Ecosystem Risk 

2.1  From Project Risk to Ecosystem Risk 

In conventional investment practice, project risk is generally understood as the set of risks associated with the 

technical, financial, legal, and operational dimensions of an investment. Investors typically assess the adequacy of raw 

material reserves, technological readiness, regulatory certainty, production cost efficiency, logistical accessibility, and 

the profitability prospects of a project. While this approach is essential for evaluating investment feasibility, it becomes 

increasingly insufficient when applied to large-scale and rapidly expanding nickel industries such as those emerging 

in Indonesia. 

The nickel industry extends far beyond mining operations and processing facilities. Its activities are embedded within 

a much broader network encompassing energy systems, ports, transportation infrastructure, labour markets, residential 

areas, public services, spatial planning, local fiscal capacity, community dynamics, and environmental ecosystems. 

Consequently, investment risks arise not only from factors internal to the firm but also from external conditions 

evolving within and around industrial regions. 

In this context, it is important to distinguish between project risk and ecosystem risk. Project risk focuses on risks that 

can be directly controlled by the company, including construction, financing, operations, and regulatory compliance. 

By contrast, ecosystem risk emerges from the interactions between a project and its surrounding social, economic, 

institutional, and ecological environments. Although such risks often lie beyond the direct control of firms, they can 

exert substantial influence on the long-term sustainability of investments. 

Nickel industrial zones such as the Indonesia Morowali Industrial Park (IMIP) illustrate how rapid industrialization 

can trigger comprehensive territorial transformation. Industrial expansion attracts large-scale labour migration, 

increases housing demand, intensifies pressure on basic services, reshapes local economic structures, and places 

additional stress on environmental systems. When these transformations are not anticipated through adequate planning 

and governance, area-based challenges can evolve into tangible business risks, ranging from social conflict and 

operational disruptions to regulatory pressures and reputational concerns. 

Accordingly, the conventional understanding of investment risk must be broadened. Investors should not only assess 

whether a project is technically and financially viable but also evaluate whether the host region possesses sufficient 

spatial, infrastructural, institutional, social, and environmental capacity to support sustained industrial growth. This 

broader perspective forms the foundation of the concept of ecosystem risk. 
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2.2  Nickel Industrial Zones as Socio-Ecological Production Systems 

Nickel industrial zones can be understood simultaneously as production systems and socio-ecological systems. In 

addition to generating industrial outputs and economic value, these zones drive transformations in spatial structures, 

population mobility, social organization, consumption patterns, public service demand, and environmental conditions. 

From the perspective of urban ecology, such areas constitute hybrid ecosystems in which economic, social, and 

biophysical processes interact within an integrated system (Grimm et al., 2008; Alberti, 2008). 

As canters of production, nickel industries require a wide range of resources, including land, energy, water, raw 

materials, technology, capital, ports, roads, and labour. These requirements give rise to an industrial ecosystem 

composed of core firms, suppliers, contractors, workers, production infrastructure, logistics networks, and regulatory 

frameworks. In the nickel sector, this ecosystem is typically capital-intensive, geographically concentrated, and deeply 

integrated into global value chains. 

However, the expansion of the industrial ecosystem inevitably generates a corresponding settlement ecosystem. The 

influx of thousands—or even tens of thousands—of workers creates substantial demand for housing, healthcare, 

education, transportation, commerce, and other social services. When industrial growth outpaces the provision of 

urban infrastructure, residential areas often develop spontaneously and without adequate planning. This phenomenon 

is reflected in the emergence of densely populated rental housing, boarding houses, informal settlements, traffic 

congestion, escalating land prices, and increasing pressure on sanitation systems and public services. 

At the same time, both the industrial ecosystem and the settlement ecosystem exert pressure on the environmental 

ecosystem. Mining and industrial activities require extensive land, energy, and water resources, while expanding 

settlements increase demand for clean water, drainage systems, waste management, and habitable living spaces. If 

these growing demands are not accompanied by effective environmental management, pressures on river basins, forest 

areas, coastal zones, mangrove ecosystems, air quality, and water quality are likely to intensify. 

Nickel industrial zones therefore generate not only economic value in the form of investment, exports, and 

employment but also risks arising from imbalances among industrial expansion, settlement growth, and environmental 

carrying capacity. Investors who focus solely on production dynamics may recognize economic opportunities, whereas 

those who understand industrial zones as socio-ecological systems are better positioned to identify both opportunities 

and risks that require proactive management. 

2.3  The Industry–Settlement–Environment Nexus 

A comprehensive understanding of risks in nickel industrial zones requires an analytical framework that captures the 

interactions among three interconnected ecosystems: the industrial ecosystem, the settlement ecosystem, and the 

environmental ecosystem. These systems are mutually dependent and collectively shape regional development 

trajectories. 

The industrial ecosystem serves as the primary driver of territorial transformation. Downstream industrialization 

policies, smelter investments, and integration into global supply chains generate substantial demand for land, labour, 

energy, water, and logistics infrastructure. Industrial growth subsequently attracts workers, contractors, suppliers, and 

a wide range of supporting economic activities. In the short term, these dynamics stimulate economic output and 

industrial agglomeration. Over the longer term, however, industrial expansion also intensifies pressures on land use, 

housing, and environmental resources. 

As a direct consequence of industrial growth, the settlement ecosystem expands to accommodate labour demand and 

emerging economic activities. When population inflows occur rapidly while planning capacity remains limited, 

settlement growth often fails to keep pace with the provision of clean water, sanitation, drainage, solid waste 

management, educational facilities, healthcare services, and public spaces. Such imbalances can generate a range of 

social and urban challenges that ultimately affect the productivity and functionality of industrial regions. 

Meanwhile, the environmental ecosystem absorbs the cumulative pressures generated by both industrial activities and 

settlement expansion. Land clearing, increased heavy-vehicle traffic, industrial waste, domestic waste, and 
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infrastructure development can affect air quality, water quality, soil conditions, river systems, and coastal 

environments. In coastal regions such as Morowali, these pressures become even more complex due to their 

implications for mangrove ecosystems, fisheries, sedimentation processes, flooding risks, and marine pollution. 

The interactions among these three systems form an interconnected nexus. The nexus concept emphasizes that changes 

in one system inevitably generate consequences for the others (Hoff, 2011). For example, investment decisions that 

increase industrial production capacity simultaneously affect housing demand, public service requirements, and 

environmental pressures. Conversely, failures in managing settlement growth and environmental sustainability can 

feed back into industrial operations through social conflict, operational disruptions, increased costs, or pressures from 

global markets. 

Investment risk is therefore determined not only by firm-level performance but also by the balance among these three 

ecosystems. When industrial growth significantly outpaces the capacity of settlement systems and environmental 

resources, area-based risks intensify and ultimately become investor risks. 

2.4  Why Imbalance Becomes Investor Risk 

Imbalances among industry, settlements, and the environment can generate multiple forms of risk for investors. The 

first is cost-related risk. Inadequate infrastructure can increase logistics expenses, worker transportation costs, the 

provision of basic services, and the development of supporting facilities that would otherwise be supplied by 

governments or markets. In some cases, companies are compelled to provide worker housing, healthcare services, 

road access, or water supply systems independently. 

The second is operational risk. Traffic congestion, flooding, water scarcity, land disputes, and infrastructure failures 

can disrupt production and distribution processes. In industries integrated into global supply chains, local disruptions 

may directly affect export commitments and relationships with international buyers. 

The third category involves social and political risk. When local communities perceive that they are not receiving 

benefits commensurate with industrial growth, social tensions may intensify. Issues related to local employment, 

foreign labour, livelihood transitions, rising land prices, and environmental impacts frequently become sources of 

conflict that can undermine investment stability. 

The fourth is regulatory risk. Increasing pressures on industrial regions may prompt governments to introduce new 

regulations, tighten permitting requirements, or impose additional social and environmental obligations on firms. Such 

risks become more pronounced when investment plans are not aligned with spatial planning frameworks and local 

government capacities. 

In addition, investors face ESG (Environmental, Social, and Governance) and reputational risks. Nickel occupies a 

strategic position within global energy transition supply chains. Consequently, international investors and buyers are 

paying increasing attention to carbon footprints, waste management practices, environmental protection, labour rights, 

and impacts on local communities. Failure to manage social and environmental issues effectively may reduce access 

to financing and international markets. 

For these reasons, risk management approaches must evolve beyond conventional project-level assessments toward 

ecosystem risk mapping. Such an approach enables investors to understand the interconnections among production 

systems, spatial development, infrastructure, labour markets, social dynamics, fiscal capacity, and environmental 

conditions, thereby facilitating the anticipation and management of risks arising from broader regional 

transformations. 

2.5  DPSIR as a Framework for Understanding Cause-and-Effect Relationships 

To analyse causal relationships within nickel industrial zone risks, this study adopts the DPSIR (Driving Force–

Pressure–State–Impact–Response) framework. Developed by the European Environment Agency, DPSIR has been 

widely applied to explain the relationships among human activities, environmental change, resulting impacts, and 

policy responses (Gabrielsen & Bosch, 2003; Maxim et al., 2009). 
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In the context of the nickel industry, driving forces include downstream industrialization policies, growing global 

demand for critical minerals, increasing industrial investment, and Indonesia’s integration into battery and stainless-

steel supply chains. These drivers generate various pressures, including rising demand for land, energy, water, labour, 

ports, roads, and worker housing. 

These pressures subsequently alter the state of the region. Areas previously dominated by agriculture, fisheries, or 

forests are transformed into industrial zones and emerging urban canters. Such transformations are reflected in 

population growth, settlement expansion, increased traffic volumes, rising land prices, changing livelihoods, and 

growing demand for public services. 

Changes in regional conditions then produce impacts. Positive impacts may include economic growth, increased 

investment, and the creation of business opportunities. However, negative impacts may also emerge in the form of 

traffic congestion, clean water shortages, environmental pollution, flooding, social conflict, inequality, fiscal pressures 

on local governments, and reputational risks. From an investor perspective, these impacts constitute sources of risk 

that can affect costs, legitimacy, operational continuity, and market access. 

Figure 2. DPSIR Framework for the Industry–Settlement–Environment Nexus in Nickel Industrial Zones 

 

Source: Adapted from the Master Plan for Development and Spatial Management of the Surrounding Area of the 

Morowali Industrial Zone and further developed from the European Environment Agency’s DPSIR framework. 

(Muhyiddin et al., 2026) 

The final stage is response, referring to the actions undertaken by governments, firms, industrial park managers, 

communities, and global buyers to manage emerging risks. Responses may include the preparation of more detailed 

spatial plans, strengthening area-wide environmental impact assessments, infrastructure investment, worker housing 

development, local workforce development programs, waste management systems, watershed rehabilitation 

initiatives, environmental monitoring, and enhanced multi-stakeholder collaboration mechanisms. 

The principal strength of the DPSIR framework lies in its ability to demonstrate that risks do not emerge spontaneously 

but rather result from traceable chains of cause-and-effect relationships. When driving forces expand rapidly while 
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responses lag, pressures continue to accumulate, regional conditions deteriorate, and the costs of addressing impacts 

increase substantially. DPSIR is therefore valuable not only as an academic analytical framework but also as a practical 

instrument for investment risk management. 

The figure illustrates the causal flow linking Driving Forces, Pressures, State, Impacts, and Responses. On the left 

side, the principal driving forces consist of global electric vehicle demand and Indonesia’s nickel downstreaming 

policy. These drivers generate pressures in the form of demand for industrial land, labour, housing, and environmental 

resources. Such pressures subsequently affect the three core ecosystems—industry, settlements, and the 

environment—which ultimately generate a range of investor risks, including infrastructure constraints, social tensions, 

environmental degradation, ESG risks, regulatory uncertainty, and operational disruptions. The lower section presents 

various response instruments, including spatial due diligence, co-investment in infrastructure, local workforce 

development, cumulative ESG management, and regional risk monitoring systems. 

Through this framework, nickel investment is understood not merely as a decision to enter a particular economic sector 

but as a decision to operate within a complex ecosystem. Investors capable of understanding these ecosystem dynamics 

will be better positioned to anticipate risks, build social legitimacy, and sustain long-term investment performance. 

3.  The Five-Layer Risk Map for Nickel Investors 

Indonesia’s nickel industry presents substantial investment opportunities amid growing global demand for battery 

materials and clean energy technologies. However, experience from major nickel industrial zones demonstrates that 

investment success is determined not only by commodity prices, raw material availability, or processing technologies. 

Investors are also exposed to risks arising from spatial governance, infrastructure capacity, local government 

capability, labour market dynamics, environmental pressures, and increasingly stringent ESG expectations. 

The Morowali case illustrates how rapid industrialization can generate new challenges that are not always visible 

during the initial stages of investment. High economic growth may coexist with infrastructure deficits, lagging local 

fiscal capacity, uncontrolled urbanization, and escalating environmental pressures. Consequently, investors should 

view industrial zones as complex socio-economic and ecological systems rather than merely production sites. 

To capture this complexity, this section develops an investment risk framework consisting of five interrelated layers: 

regulatory and spatial risk, infrastructure and urban risk, fiscal and institutional risk, labour and social risk, and 

environmental and ESG risk. These risk layers are mutually reinforcing, and weaknesses in one dimension frequently 

generate additional vulnerabilities in others. 

3.1  Regulatory and Spatial Risk 

The first layer concerns regulatory and spatial risk. This risk emerges when industrial development progresses more 

rapidly than the readiness of spatial planning instruments and land-use control mechanisms. In resource-based 

industrial regions, inadequate spatial governance may lead to land-use conflicts, permitting delays, and constraints on 

future business expansion. 

The experience of Morowali demonstrates that industrial growth can place significant pressure on local spatial 

planning systems. The expansion of industrial estates, worker settlements, logistics facilities, and supporting economic 

activities often occurs faster than the preparation and implementation of operational planning instruments such as 

Detailed Spatial Plans (Rencana Detail Tata Ruang—RDTR), zoning regulations, and spatial monitoring systems. 

For investors, spatial risk represents a fundamental concern because it directly affects long-term investment certainty. 

Misalignment between project locations and spatial planning frameworks may result in land disputes, project redesign 

requirements, additional compliance costs, and reputational risks. These challenges become particularly significant in 

areas characterized by multiple and competing land-use functions, including mining zones, forest areas, coastal 

regions, river systems, settlements, and protected areas. 

Furthermore, coordination challenges frequently arise across different levels of government. While national policies 

actively promote downstream industrialization and investment, local governments are responsible for managing the 

spatial and social consequences on the ground. When local implementation capacity fails to keep pace with incoming 

investment, governance gaps emerge, creating uncertainty for investors. 
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Accordingly, investors should undertake comprehensive spatial due diligence. Such assessments should extend 

beyond land ownership verification to include conformity with provincial and local spatial plans (RTRW and RDTR), 

forest area status, protected areas, coastal zones, disaster-prone regions, and future regional development plans. Map-

based approaches and spatial analysis are therefore essential to ensuring long-term regulatory security and investment 

resilience. 

3.2  Infrastructure and Urban Risk 

The second layer concerns infrastructure and urban risk. This risk arises when industrial expansion stimulates 

population growth and economic activity while infrastructure capacity fails to develop at a comparable pace. 

Morowali illustrates how industrial zones can become powerful magnets for new waves of urbanization. Thousands 

of workers migrate from different regions to participate in industrial production and supporting service sectors. This 

influx substantially increases demand for housing, clean water, transportation, sanitation, education, healthcare, and 

other public services. 

Challenges emerge when urban infrastructure systems are unable to accommodate such rapid growth. Settlements 

expand rapidly, informal economic activities proliferate, and pressure on living spaces intensifies. Under these 

conditions, traffic congestion, flooding, limited access to clean water, and inadequate waste management can 

undermine both community well-being and industrial productivity. 

For investors, infrastructure constraints are not merely local government concerns. Inadequate infrastructure can 

increase logistics costs, disrupt workforce mobility, elevate safety risks, and reduce operational efficiency. Even 

technologically advanced industrial facilities may experience disruptions when surrounding urban environments 

develop without adequate infrastructure support. 

Therefore, investors should conduct an infrastructure gap assessment during the early stages of project planning. Such 

assessments should encompass road access, logistics networks, water supply systems, worker housing, transportation 

services, sanitation facilities, drainage systems, waste management infrastructure, healthcare facilities, and emergency 

response services. In many cases, collaboration among companies, industrial estate operators, and government 

agencies is essential to ensure the provision of adequate supporting infrastructure. 

3.3  Fiscal and Institutional Risk 

The third layer concerns fiscal and institutional risk. Compared with technical or market-related risks, this dimension 

often receives less attention despite its significant implications for investment sustainability. 

A common assumption is that rapid economic growth will automatically strengthen local government capacity. 

However, the Morowali experience demonstrates that accelerated economic expansion does not necessarily translate 

into proportional improvements in fiscal capacity. Regional economic output may increase dramatically while local 

governments remain constrained in their ability to provide public services and infrastructure. 

This situation creates a gap between development needs and governmental capacity. As a result, critical public services 

and infrastructure—including roads, drainage systems, waste management, education, healthcare, and housing—often 

develop more slowly than the demands generated by industrialization and population growth. 

For investors, such conditions may generate additional pressures. Companies are frequently expected to contribute 

beyond their core business activities through corporate social responsibility (CSR) programs, social infrastructure 

development, and support for public facilities. If not managed strategically, these expectations may evolve into sources 

of tension between corporations and local communities. 

Institutional risk also arises from the large number of stakeholders involved in the nickel industry, including central 

government agencies, local governments, industrial estate operators, mining companies, processing firms, and local 

communities. Without effective coordination, policies and development programs may operate in isolation, reducing 

the overall effectiveness of regional governance. 

To mitigate these risks, investors should undertake comprehensive institutional mapping and assess local government 

capacity from the outset. In addition, corporate social responsibility initiatives should be strategically designed and 

aligned with broader regional development priorities to maximize long-term benefits and stakeholder acceptance. 
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3.4  Labour and Social Risk 

The fourth layer concerns labour and social risk. The nickel industry is relatively capital-intensive and requires 

specialized technical skills. Consequently, rapid growth in production does not necessarily generate proportional 

increases in employment opportunities (International Labour Organization, 2023). 

In many cases, nickel industrialization creates formal employment opportunities requiring specific competencies 

rather than large-scale labour absorption. This condition may generate a mismatch between local community 

expectations and the actual labour requirements of industry. When communities observe substantial investment 

entering their region but perceive local employment opportunities as limited, social dissatisfaction and perceptions of 

exclusion may intensify. 

These risks become more pronounced when companies recruit workers from outside the region due to shortages of 

local skills and expertise. Although such recruitment is often necessary to meet operational requirements, local 

communities may perceive that the economic benefits of industrialization are disproportionately captured by migrants 

rather than local residents. 

Beyond employment issues, rapid urbanization also generates significant social transformations. Rising demand for 

housing, transportation, and basic necessities can drive increases in land values and living costs. If economic benefits 

are distributed unevenly, social dualism may emerge between groups that directly benefit from industrial development 

and those that remain marginalized. 

To address these challenges, investors should develop a comprehensive local workforce development plan 

encompassing vocational training, partnerships with schools and universities, and structured career pathways for local 

workers. Furthermore, companies should strengthen their social licence to operate through transparent 

communication, effective grievance mechanisms, and community empowerment programs that respond to local needs 

and aspirations. 

3.5  Environmental and ESG Risk 

The fifth layer concerns environmental and ESG risk. This dimension has become increasingly important because the 

nickel industry occupies a central position in the global energy transition. On the one hand, nickel is a critical input 

for batteries and electric vehicles. On the other hand, nickel extraction and processing activities can generate 

substantial environmental impacts (Sovacool et al., 2020). 

Mining operations may result in land clearing, erosion, sedimentation, and landscape transformation. Meanwhile, 

processing and transportation activities can generate emissions, waste, and pressure on water resources. The expansion 

of worker settlements further increases demand for sanitation systems, waste management services, and other 

environmental infrastructure. 

For global investors, environmental risk is no longer limited to compliance with national regulations. ESG standards 

have become critical determinants of access to finance, relationships with international buyers, and corporate 

reputation (Organisation for Economic Co-operation and Development, 2021). Increasingly, global purchasers 

scrutinize carbon footprints, waste management practices, biodiversity protection, labour rights, and the broader social 

impacts associated with critical mineral supply chains. 

Another challenge lies in the cumulative nature of environmental impacts. Even when individual companies comply 

with applicable environmental standards, the combined effects of multiple industrial activities within a single region 

may still degrade overall environmental quality. Consequently, project-level assessments are often insufficient for 

understanding the full scope of environmental risk. 

Effective ESG risk mitigation should begin with the establishment of robust environmental and social baselines prior 

to project implementation. Investors should also adopt continuous environmental monitoring systems, responsible 

water and waste management practices, land rehabilitation programs, biodiversity conservation measures, and 

transparent ESG reporting mechanisms. Over the long term, investment in strong ESG performance is not merely a 

regulatory obligation but also a strategic business imperative for maintaining market access, securing financing, and 

sustaining social legitimacy. 
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Table 1. Five-Layer Investor Risk Map for Indonesia’s Nickel Industry 

Risk Layer Main Risk 
Why It Matters for 

Investors 
Early Warning Indicators Mitigation Strategy 

Regulatory and 

spatial risk 

Inadequate spatial 

planning frameworks, 

RDTR limitations, and 

land-use conflicts 

Affects investment 

certainty, permitting 

processes, and business 

expansion 

Land disputes, 

inconsistencies with spatial 

plans, and development in 

environmentally sensitive 

areas 

Spatial due diligence, spatial 

planning audits, GIS-based 

risk mapping 

Infrastructure 

and urban risk 

Infrastructure 

development is lagging 

behind industrial and 

population growth 

Disrupts logistics, 

productivity, and 

worker quality of life 

Traffic congestion, flooding, 

clean water shortages, and 

informal settlements 

Infrastructure gap 

assessment, supporting 

infrastructure planning, and 

collaborative investment 

arrangements 

Fiscal and 

institutional risk 

Limited local fiscal and 

institutional capacity 

Increases pressure on 

corporate contributions 

and public service 

provision 

Inadequate public services, 

weak inter-agency 

coordination 

Institutional mapping, 

capacity assessment, and 

development partnerships 

Labour and 

social risk 

Limited local workforce 

capacity and potential 

social tensions 

Influences social 

stability and 

operational 

productivity 

Employment-related 

grievances, high levels of 

labour migration 

Local workforce 

development programs, 

vocational training, and 

grievance mechanisms 

Environmental 

and ESG risk 

Environmental 

degradation and 

increasing ESG 

expectations 

Affects reputation, 

financing 

opportunities, and 

market access 

Pollution complaints, 

declining environmental 

quality, and public scrutiny 

Baseline studies, cumulative 

impact assessments, and 

strengthened ESG practices 

Source: Compiled by the author based on a synthesis of studies on spatial governance, industrial urbanization, 

fiscal capacity, labour transformation, and DPSIR-based analyses of nickel industrial development in Morowali. 

4.  Morowali as a Risk Case: When Industrial Expansion Outpaces Local Capacity 

Morowali represents one of the most compelling examples of how nickel-based industrialization can generate 

extraordinary economic growth while simultaneously producing territorial, fiscal, labour, social, and environmental 

risks. The district is not merely a success story of mineral downstreaming; it also exemplifies asymmetric 

industrialization, a condition in which industrial output and regional economic growth expand far more rapidly than 

the institutional, infrastructural, and governance capacities required to sustain them. 

For investors, the principal lesson is that risks do not arise solely from industrial facilities themselves. Rather, they 

frequently emerge from the broader ecosystem in which industrial operations are embedded, including infrastructure 

networks, housing availability, water supply systems, sanitation services, labour market conditions, local governance 

arrangements, spatial planning frameworks, and environmental carrying capacity. Morowali illustrates how industrial 

growth can exceed local absorptive capacity, generating structural constraints that may ultimately affect investment 

performance and long-term project viability. 

4.1  Morowali as an Emerging Growth Pole 

The establishment and expansion of the Indonesia Morowali Industrial Park (IMIP) transformed Morowali from a 

relatively peripheral mining district into one of Indonesia’s most significant industrial growth poles. Consistent with 

growth pole theory, IMIP functions as a spatial concentration of investment, labour, technology, and infrastructure, 

while simultaneously integrating the district into global value chains for nickel, stainless steel, and electric vehicle 

batteries. 

The magnitude of this transformation has been remarkable. Morowali’s Gross Regional Domestic Product (GRDP) 

increased from approximately IDR 4.25 trillion in 2011 to IDR 188.86 trillion in 2025, representing more than a forty-

four-fold increase within fourteen years. Its contribution to the economy of Central Sulawesi rose from approximately 

7 percent to nearly 46 percent, reflecting a substantial concentration of economic activity within a single district. 
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From an investment perspective, this trajectory confirms Morowali’s strategic importance within Indonesia’s 

downstream industrialization agenda. However, growth pole theory also suggests that concentrated economic growth 

inevitably generates concentrated developmental pressures. Industrial expansion attracts large-scale migration, 

increases demand for housing and public services, accelerates land-use conversion, and intensifies pressure on 

infrastructure systems and environmental resources. 

Consequently, Morowali embodies a fundamental paradox: the same forces that generate economic opportunity can 

also create significant risks when supporting institutions and infrastructure fail to develop at a comparable pace. 

Investors must therefore evaluate not only industrial performance indicators but also the capacity of the surrounding 

territory to absorb and manage rapid economic transformation. 

4.2  Industrial Urbanization and Infrastructure Stress 

The most visible manifestation of Morowali’s transformation can be observed in the Bahodopi District, the location 

of IMIP. Bahodopi has evolved from a small rural settlement into a rapidly expanding urban-industrial centre 

characterized by labour migration, rental housing development, logistics activities, and the growth of supporting 

service sectors. 

Its population increased from fewer than 8,000 residents in 2015 to more than 60,000 in 2024. Such growth reflects 

industrialization-induced urbanization rather than conventional demographic expansion. Statistical evidence indicates 

that population growth in Bahodopi accelerated significantly following the expansion of industrial activities, 

confirming the strong relationship between industrial investment and migration flows. 

Rapid population growth generates immediate demand for housing, transportation, water supply, sanitation, 

healthcare, education, and public spaces. When formal urban systems are unable to respond adequately, informal 

arrangements often emerge, including boarding houses, informal settlements, and unregulated service provision. 

Although such arrangements may temporarily facilitate industrial expansion, they frequently create long-term 

vulnerabilities and governance challenges. 

The imbalance between demographic growth and infrastructure provision is reflected in the Urban Pressure Index 

(UPI). This index compares population growth with infrastructure capacity, using 2015 as the baseline year. Values 

exceeding 100 indicate that demographic pressures are increasing more rapidly than infrastructure development. 

In Bahodopi, the UPI remained below 100 during the 2015–2019 period, suggesting that infrastructure capacity was 

generally sufficient to accommodate population growth. However, the index increased sharply from 83.33 in 2019 to 

112.16 in 2020 and reached 117.37 by 2024. This trend indicates that infrastructure expansion was no longer able to 

keep pace with accelerating demographic growth. 

The implications for investors are substantial. Infrastructure may continue to improve in absolute terms while 

nevertheless lagging behind demand. Roads become increasingly congested despite upgrades, housing shortages 

persist despite new construction, and public services struggle to accommodate expanding populations. Such conditions 

can adversely affect labour productivity, logistics efficiency, operational costs, and social stability. 

Morowali, therefore, illustrates an infrastructure lag trap, in which governments and firms are compelled to operate 

reactively, continuously attempting to catch up with rapidly expanding demand. Investors who fail to anticipate these 

off-site risks may incur high additional costs during both project implementation and operational phases. 

4.3  Fiscal Capacity and Labour Market Constraints 

Infrastructure challenges in Morowali are closely associated with local fiscal capacity. Despite experiencing 

extraordinary economic growth, the district’s governmental resources did not expand proportionately. This 

phenomenon has been characterized as Fiscal Effort Collapse, whereby government revenues and expenditures 

increase in nominal terms but decline relative to the overall size of the regional economy. 
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The ratio of local government revenue to GRDP declined from 14.93 percent in 2011 to only 1.35 percent in 2025. 

Similarly, the expenditure-to-GRDP ratio fell from 13.85 percent to 1.80 percent over the same period. In practical 

terms, the local government became relatively smaller in relation to the economy it was expected to regulate and 

support. 

For investors, weak relative state capacity generates indirect but significant risks. Local governments may face 

difficulties in providing infrastructure, public services, housing support, environmental management, and social 

programmes at a scale commensurate with industrial expansion. As a result, firms may encounter increasing 

expectations to contribute to roads, water systems, healthcare facilities, workforce training programmes, housing 

initiatives, and broader community development efforts. 

Fiscal due diligence should therefore be regarded as equally important as legal, technical, or financial due diligence. 

A project may be commercially viable at the facility level while operating within a jurisdiction that lacks sufficient 

fiscal capacity to manage the broader consequences of rapid industrialization. 

Labour market dynamics reveal a similar pattern of asymmetry. Although industrialization improved employment 

quality, it did not generate employment growth proportional to output expansion. Empirical evidence indicates that 

Morowali’s employment elasticity was only 0.115, implying that a 1 percent increase in output was associated with 

only a 0.115 percent increase in employment. 

The most significant labour market effect was not employment creation per se, but rather labour formalization. The 

proportion of formal employment increased from approximately 30.81 percent in 2015 to 49.02 percent in 2024. 

Industrialization, therefore, contributed to more structured employment relationships, enhanced labour standards, and 

potentially higher productivity levels. 

Nevertheless, limited employment absorption may generate social and political risks. Local communities may perceive 

industrial growth as exclusionary if economic benefits appear concentrated among migrant workers or highly skilled 

labour recruited from outside the region. Such perceptions become particularly sensitive when expectations regarding 

local employment opportunities remain unmet. 

Accordingly, labour strategy should be viewed as an integral component of risk management rather than merely a 

human resource function. Investors should establish local workforce development pipelines through partnerships with 

vocational schools, training centres, local governments, and industrial estate operators. Transparent recruitment 

mechanisms and clearly defined pathways for skills upgrading are essential for maintaining social legitimacy and 

strengthening community support. 

4.4  Environmental Sustainability and the Lessons of Asymmetric Industrialization 

The final dimension of Morowali’s risk profile concerns environmental sustainability and social resilience. Industrial 

expansion requires extensive land resources, energy inputs, water supplies, transportation infrastructure, and raw 

materials. Simultaneously, labour migration stimulates settlement growth, thereby increasing demand for housing and 

public services. Together, these processes exert cumulative pressure on environmental systems. 

The interaction among industrial, urban, and environmental systems creates a reinforcing feedback loop. Investment 

attracts workers, workers stimulate urban expansion, and urban growth generates additional demand for infrastructure 

and industrial development. In the absence of effective planning and governance, this cycle can exceed environmental 

carrying capacity and undermine long-term sustainability. 

Potential consequences include land degradation, erosion, sedimentation, declining water quality, increased waste 

generation, air pollution, and mounting pressure on coastal and marine ecosystems. These environmental pressures 

are closely intertwined with social risks, including community dissatisfaction, conflicts over resource utilization, and 

concerns regarding public health and quality of life. 

For investors, environmental degradation is not merely an ecological concern. It can evolve into operational, financial, 

regulatory, and reputational risks. Water scarcity, flooding, community protests, stricter environmental regulations, 
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and heightened scrutiny from environmental, social, and governance (ESG) stakeholders can all affect project 

feasibility, financing conditions, and long-term competitiveness. 

Morowali therefore demonstrates that the long-term competitiveness of Indonesia’s nickel industry depends on far 

more than production capacity and export performance. Sustainable industrial success requires regions that are 

liveable, resilient, fiscally supported, socially inclusive, and environmentally responsible. 

The central lesson is that industrialization can be highly successful while remaining structurally incomplete. Economic 

growth may accelerate more rapidly than infrastructure provision, fiscal capacity, labour absorption, and 

environmental governance. This condition—conceptualized here as asymmetric industrialization—constitutes the 

core challenge confronting rapidly expanding resource-based industrial regions. 

For investors, Morowali should be understood simultaneously as a model of opportunity and a cautionary case. It 

highlights the immense potential of Indonesia’s nickel sector while underscoring the importance of recognizing the 

gap between industrial growth and local capacity. Investors who identify and manage this gap proactively will be 

better positioned to develop resilient, bankable, and socially legitimate projects capable of sustaining long-term value 

creation. 

5.  Risk Management Strategy: From Compliance to Ecosystem Governance 

Once investment risks have been systematically mapped, the next challenge is how these risks can be managed 

effectively. In Indonesia’s nickel industry, particularly in rapidly expanding industrial regions such as Morowali, a 

compliance-based approach is no longer sufficient. Compliance with licensing requirements, environmental impact 

assessments (AMDAL), labour regulations, and fiscal obligations remains a fundamental prerequisite; however, many 

investment risks emerge from imbalances between industrial growth, infrastructure capacity, local government 

capability, social dynamics, and environmental carrying capacity. 

Consequently, risk management must evolve toward an ecosystem governance approach. This perspective views 

investment not as an isolated project but as part of a broader system encompassing industrial activities, settlements, 

labour markets, infrastructure networks, local fiscal systems, and environmental resources. Investors must therefore 

ensure not only that projects are legally and financially viable, but also that they are socially accepted, supported by 

adequate infrastructure, and operated within ecological limits. 

The DPSIR assessment of the IMIP/Morowali region demonstrates that many challenges arise not from the absence 

of regulations, but from delayed responses to the pressures generated by rapid industrialization. This phenomenon of 

lagged response causes pressures on land use, infrastructure, and environmental systems to accumulate more rapidly 

than governance institutions can address them. Accordingly, risk management strategies must be anticipatory, cross-

sectoral, and multi-scalar. 

Five key strategies are recommended: (1) spatial and regulatory due diligence, (2) infrastructure co-investment 

strategy, (3) local workforce and social licence strategy, (4) ESG and cumulative impact management, and (5) multi-

stakeholder risk dashboard. 

5.1  Spatial and Regulatory Due Diligence 

The first strategy is the implementation of comprehensive spatial and regulatory due diligence. In nickel investments, 

legal audits alone are insufficient. Investors must ensure that project locations are consistent with spatial planning 

frameworks (RTRW and RDTR), land tenure status, forest areas, protected zones, coastal regions, river buffer zones, 

and broader regional development plans. 

This requirement is particularly important because nickel industrial zones typically evolve within complex spatial 

environments where mining operations, processing facilities, worker settlements, ports, and environmentally sensitive 

ecosystems coexist within the same geographic area. Misinterpretation of spatial conditions may result in land 

disputes, social conflicts, permitting delays, and substantial rehabilitation costs. 

Evidence from Morowali highlights a gap between national downstream industrialization ambitions and local spatial 

governance capacity. Investors should therefore complement legal assessments with GIS-based spatial analysis to 

identify potential land-use overlaps, disaster risks, social conflicts, and environmental pressures. 
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Within an ecosystem governance framework, spatial assessments should not merely determine whether a project can 

proceed. Rather, they should inform investment design and operational planning. Flood risks, proximity to residential 

areas, and watershed characteristics must be translated into infrastructure design, buffer zones, and environmental 

management systems that are appropriate to local conditions. 

5.2  Infrastructure Co-Investment Strategy 

The second strategy is infrastructure co-investment. Many investors focus primarily on internal infrastructure such as 

power generation, process water systems, ports, and production facilities. However, the Morowali experience 

demonstrates that some of the most significant risks originate from infrastructure outside industrial estates, including 

public roads, worker housing, sanitation systems, drainage networks, transportation services, healthcare facilities, and 

waste management systems. 

Studies of urbanization in Morowali indicate that industrial expansion has significantly outpaced infrastructure 

development. This imbalance is reflected in increasing pressure on urban systems and the emergence of an Industrial 

Urbanization Gap, characterized by a lack of synchronization between economic growth, urbanization, infrastructure 

provision, and labour market development. 

For investors, these conditions have direct implications for productivity and operational performance. Traffic 

congestion disrupts logistics, inadequate housing increases workers’ living costs, and poor sanitation and drainage 

systems elevate public health and flood risks. In other words, the quality of regional infrastructure directly influences 

corporate operational efficiency. 

The recommended approach is not to replace the role of government but to establish collaborative investment 

arrangements. Companies can contribute through the development of shared facilities, land provision, worker 

transportation systems, and support for housing development. Such strategies should be incorporated during the pre-

investment phase through an infrastructure gap assessment that identifies infrastructure needs, responsible 

stakeholders, and priority investments required before operations reach full capacity. 

5.3  Local Workforce and Social Licence Strategy 

The third strategy is the integration of local workforce development with the establishment of a social licence to 

operate. In the nickel industry, labour is not merely a factor of production but also a critical source of social legitimacy. 

Labor market studies in Morowali indicate that industrialization has increased employment formalization but has not 

yet generated local workforce skills at a level commensurate with industrial demand. As a result, companies frequently 

rely on workers from outside the region to fill technical and specialized positions. 

Although this approach may address short-term operational requirements, excessive dependence on external labour 

can create perceptions that local communities are not receiving equitable benefits from industrialization. Such 

perceptions may evolve into significant social and reputational risks. 

Investors should therefore establish a local workforce pipeline from the earliest stages of project development. This 

includes skills mapping, partnerships with vocational schools, polytechnics, training centres, and universities, as well 

as the development of realistic workforce advancement pathways. While not all positions can be immediately filled 

by local workers, companies should demonstrate a clear commitment to increasing local workforce participation over 

the medium and long term. 

Beyond employment, a social licence to operate is strengthened through tangible economic benefits for local 

communities. Programs supporting small and medium-sized enterprises (SMEs), local supplier participation, 

vocational training, and effective grievance mechanisms are often more impactful than short-term philanthropic 

initiatives. In this sense, social strategies should be embedded within risk governance rather than treated solely as 

corporate social responsibility (CSR) activities. 

5.4 ESG and Cumulative Impact Management 

The fourth strategy is to strengthen ESG management through a cumulative impact management approach. In nickel 

industrial regions, environmental impacts do not originate from a single project but rather from the cumulative effects 

of mining operations, smelters, power plants, ports, transportation systems, and expanding settlements. 

The DPSIR assessment of IMIP demonstrates that pressures on water quality, air quality, coastal environments, and 

surrounding ecosystems result from interactions between industrial ecosystems and settlement systems. Consequently, 
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project-level AMDAL assessments should be complemented by cumulative impact assessments conducted at the 

regional scale. 

For global investors, ESG performance increasingly determines access to markets and financing. Indonesian nickel 

products occupy a strategic position within energy transition supply chains (International Renewable Energy Agency, 

2022), leading buyers and financial institutions to demand increasingly stringent sustainability standards. 

Strengthening environmental governance is therefore not only a regulatory obligation but also a source of competitive 

advantage. 

The first step is to establish a robust baseline covering water, air, soil, coastal ecosystems, public health conditions, 

and local livelihoods. Investors should then develop transparent and verifiable monitoring systems. Key indicators 

include water and air quality, emissions, waste generation, sedimentation, flood occurrences, land rehabilitation 

performance, and coastal ecosystem conditions. 

ESG considerations must also be integrated into investment design. Flood risks require adequate drainage systems, 

coastal pressures necessitate sediment control and mangrove protection measures, while water availability risks 

demand comprehensive water stewardship strategies. ESG considerations should therefore be embedded in investment 

decision-making from the outset. 

5.5  Multi-Stakeholder Risk Dashboard 

The fifth strategy is the development of a multi-stakeholder risk dashboard as a continuous regional risk monitoring 

system. Risks within rapidly expanding industrial regions evolve quickly and therefore require early warning 

mechanisms capable of detecting emerging challenges before they escalate into crises. 

Such a dashboard should include not only corporate production indicators but also metrics related to spatial planning, 

infrastructure, labour markets, social conditions, local fiscal capacity, and environmental performance. Its purpose is 

to enable investors and stakeholders to identify whether urbanization pressures are intensifying, environmental quality 

is deteriorating, labour demand is unmet, or local government capacity is approaching its limits. 

Figure 3. Nickel Investment Risk Management Framework: From Compliance to Ecosystem Governance 

 

Source: Compiled by the author 
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The dashboard should be developed collaboratively among companies, industrial estate operators, central government 

agencies, local governments, academic institutions, and community representatives. Each stakeholder possesses 

distinct but complementary datasets. Integrating these data sources facilitates faster and more evidence-based 

decision-making. 

To ensure effectiveness, the dashboard must be linked to clearly defined response mechanisms. Each indicator should 

have established thresholds, designated responsibilities, and corresponding response plans. In this way, the dashboard 

becomes not merely a reporting tool but a governance instrument that supports sustainable investment and proactive 

risk management. 

Figure 3 illustrates the transformation of nickel investment risk management from a compliance-based approach 

toward an ecosystem governance framework. The framework consists of the following stages: 

1. Risk Scanning – identification of regulatory, spatial, infrastructure, labour, social, fiscal, environmental, and 

ESG risks. 

2. Spatial and ESG Due Diligence – assessment of spatial planning compliance, land status, environmental 

carrying capacity, and cumulative impacts. 

3. Infrastructure and Workforce Strategy – planning for infrastructure requirements and local workforce 

development. 

4. Stakeholder Engagement – coordination with government agencies, local communities, educational 

institutions, suppliers, and buyers. 

5. Monitoring Dashboard – periodic monitoring of regional indicators. 

6. Resilient and Bankable Investment – achieving investments that are financially viable, socially accepted, and 

aligned with ESG standards. 

The diagram should ideally be presented as a cycle or spiral to emphasize that risk management is an adaptive and 

continuous process throughout the investment lifecycle. 

Table 2. Pre-Investment Risk Due Diligence Checklist for Nickel Investors 

Area Primary Focus Critical Risks Priority Actions 

Spatial Planning and 

Regulation 

Compliance with RTRW/RDTR, 

land status, and protected areas 

Land conflicts, overlapping 

permits, and disaster risks 

GIS-based spatial audits and legal 

assessments 

Infrastructure and 

Logistics 

Roads, water supply, sanitation, 

housing, transportation 

Congestion, water shortages, 

flooding, and housing 

constraints 

Infrastructure gap assessment and 

co-investment schemes 

Fiscal and Institutional 

Capacity 

Local government capacity and 

inter-agency coordination 

Limited public service 

provision and coordination 

failures 

Institutional mapping and 

collaborative governance platforms 

Labor and Social 

Conditions 

Availability of local workforce 

and community acceptance 

Skill mismatch, social conflict, 

rising living costs 

Vocational training programs, 

transparent recruitment, and 

grievance mechanisms 

Environment and ESG 
Environmental carrying capacity 

and sustainability standards 

Pollution, sedimentation, and 

environmental disputes 

ESG baseline studies and cumulative 

impact assessment 

Community and 

Grievance 

Management 

Communication and grievance 

resolution mechanisms 

Community distrust and 

prolonged conflicts 

Grievance systems and participatory 

monitoring 

ESG Markets and 

Financing 

Buyer requirements and 

financial institution standards 

Non-compliance with global 

ESG standards 

Traceability systems and independent 

audits 

Source: Compiled from a synthesis of Morowali/IMIP studies on spatial planning, DPSIR analysis, urbanization, 

local fiscal capacity, labour markets, and ESG governance. 
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6.  Conclusion: The Future of Nickel Investment Is Risk Governance 

Indonesia’s nickel industry remains one of the most important investment opportunities in the global critical minerals 

landscape. The country’s large nickel reserves, downstream processing policy, expanding industrial parks, and 

growing connection to electric vehicle and battery supply chains have created a powerful investment proposition. 

Morowali and IMIP show how quickly a resource-based region can be transformed into a strategic industrial hub with 

national and global significance. 

Yet the central lesson from Morowali is that the quality of nickel investment will not be determined only by the ability 

to build smelters, secure ore supply, operate processing facilities, and export downstream products. It will also be 

determined by the ability to manage risks that emerge outside the factory gate. Spatial uncertainty, infrastructure 

deficits, fiscal capacity gaps, labour-market mismatch, social tension, environmental pressure, and ESG scrutiny are 

not secondary issues. They are part of the investment equation itself. 

This essay has argued that nickel investment in Indonesia should be understood as ecosystem risk. A nickel project 

operates within a wider system that links industrial production, worker settlements, local government capacity, 

community expectations, environmental carrying capacity, and global market standards. When these systems grow 

unevenly, investment risk increases. Industrial output may expand rapidly, but infrastructure may lag. Regional GDP 

may rise sharply, but local fiscal capacity may weaken in relative terms. Employment may become more formal, but 

local labour absorption may remain below public expectations. Environmental compliance may exist at the project 

level, but cumulative impacts may still accumulate across the wider industrial region. 

For investors, the implication is clear. A successful nickel investment is not simply an investment that reaches financial 

close, completes construction, and starts production. A successful investment is an investment that can endure in a 

complex territorial ecosystem. It must be spatially secure, operationally resilient, socially legitimate, environmentally 

credible, and institutionally coordinated. This requires a shift from compliance-based risk management to ecosystem 

governance. 

In practical terms, investors need to undertake spatial and regulatory due diligence before entry, assess infrastructure 

needs beyond the factory boundary, co-invest in enabling infrastructure where necessary, build local workforce 

pipelines, strengthen social licence to operate, manage ESG risks cumulatively, and develop multi-stakeholder 

dashboards to monitor emerging risks. These strategies are not philanthropic additions to the business model. They 

are instruments for protecting long-term value. 

The future of Indonesia’s nickel industry, therefore, is not only a story about critical minerals, smelters, batteries, and 

electric vehicles. It is also a story about risk governance, regional capacity, and the ability of investors to create value 

together with local communities and ecosystems. The investors most likely to succeed will not necessarily be those 

who enter fastest, but those who understand the terrain most deeply and manage the risks most responsibly. 

 

References 

Alberti, M. (2008). Advances in urban ecology: Integrating humans and ecological processes in urban ecosystems. 

Springer. 

Cust, J., & Harding, T. (2023). Resource-driven urbanization. World Development, 161, 106102. 

https://doi.org/10.1016/j.worlddev.2022.106102  

Gabrielsen, P., & Bosch, P. (2003). Environmental indicators: Typology and use in reporting. European Environment 

Agency. 

Grimm, N. B., Faeth, S. H., Golubiewski, N. E., Redman, C. L., Wu, J., Bai, X., & Briggs, J. M. (2008). Global change 

and the ecology of cities. Science, 319(5864), 756–760. https://doi.org/10.1126/science.1150195 

Hoff, H. (2011). Understanding the nexus: Background paper for the Bonn 2011 Nexus Conference. Stockholm 

Environment Institute. 

Intergovernmental Panel on Climate Change. (2022). Climate Change 2022: Mitigation of Climate Change. 

Contribution of Working Group III to the Sixth Assessment Report of the Intergovernmental Panel on Climate Change. 

Cambridge University Press. https://doi.org/10.1017/9781009157926  

https://doi.org/10.1016/j.worlddev.2022.106102
https://doi.org/10.1126/science.1150195
https://doi.org/10.1017/9781009157926


 
Muhyiddin et al. 

 
196 

International Energy Agency. (2021). The Role of Critical Minerals in Clean Energy Transitions. IEA. 

https://doi.org/10.1787/f65d9e48-en  

International Labour Organization. (2023). World Employment and Social Outlook: Trends 2023. ILO. 

International Renewable Energy Agency. (2022). World Energy Transitions Outlook 2022: 1.5°C Pathway. IRENA. 

Maxim, L., Spangenberg, J. H., & O’Connor, M. (2009). An analysis of risks for biodiversity under the DPSIR 

framework. Ecological Economics, 69(1), 12–23. https://doi.org/10.1016/j.ecolecon.2009.03.017 

Muhyiddin, M., Mendatu, A., & Amrizal, M. D. R. (2026). Ekonomi Politik Hilirisasi Nikel dan Transformasi 

Morowali sebagai Episentrum Industrialisasi Baru Indonesia. Bappenas Working Papers, 9(2), 274-302. 

https://doi.org/10.47266/bwp.v9i2.567 

Muhyiddin, M., Mendatu, A., Amrizal, M. D. R., & Wahyuningrat, J. (2026). Dapatkah Hilirisasi Mineral Mendorong 

Transformasi Ekonomi Daerah? Bukti dari Indonesia Morowali Industrial Park. Bappenas Working Papers, 9(2), 

256-273. https://doi.org/10.47266/bwp.v9i2.559 

Muhyiddin, M., Amrizal, M. D. R., Habibi, N., & Mendatu, A.,  (2026). When Growth Outpaces the State: Fiscal 

Capacity Constraints in a Resource-Based Industrial Growth Pole, Evidence from Morowali, Indonesia. Jurnal 

Perencanaan Pembangunan: The Indonesian Journal of Development Planning, 10(1), 92-

114. https://doi.org/10.36574/jpp.v10i1.840 

Organisation for Economic Co-operation and Development. (2021). OECD Due Diligence Guidance for Responsible 

Supply Chains of Minerals from Conflict-Affected and High-Risk Areas (4th ed.). OECD Publishing. 

https://doi.org/10.1787/307a2ea9-en  

https://doi.org/10.1787/f65d9e48-en
https://doi.org/10.1016/j.ecolecon.2009.03.017
https://doi.org/10.47266/bwp.v9i2.567
https://doi.org/10.47266/bwp.v9i2.559
https://doi.org/10.36574/jpp.v10i1.840
https://doi.org/10.1787/307a2ea9-en

