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GROWING ECONOMY, PRESERVED ECOLOGY:
THE STRATEGIC ROLE OF HUMAN RESOURCES IN
UTILIZING INDONESIA'S NATURAL RESOURCES

Abstract

Indonesia is endowed with abundant natural resources, including tropical
forests, marine ecosystems, minerals, fertile agricultural land, renewable
energy potential, and extraordinary biodiversity. These resources have long
supported national economic growth, regional development, employment,
exports, and state revenue. However, natural resources do not
automatically produce sustainable prosperity. Without competent, ethical,
innovative, and ecologically literate human resources, natural wealth may
become a source of extraction, inequality, ecological degradation, and
long-term vulnerability. This paper argues that the strategic role of human
resources is central to transforming Indonesia’s natural resource-based
economy into a green, inclusive, and sustainable development model.
Human resources are not merely labor inputs; they are knowledge carriers,
innovators, managers, institutional actors, community leaders,
entrepreneurs, educators, and ethical decision-makers. High-quality human
resources can increase value added through downstream processing,
improve environmental governance, develop green technologies,
strengthen circular economy practices, support just energy transition, and
ensure that economic growth remains within ecological limits. In the
Indonesian context, this role is urgent because the country seeks higher
economic growth while also facing climate risks, biodiversity loss, land-use
pressures, dependence on fossil energy, and the need to improve human
capital. Indonesia’s Human Capital Index score of 0.54 in 2020 suggests
that children born in Indonesia would reach only 54 percent of their
potential productivity under full health and complete education conditions,
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indicating the importance of investing in education, health, skills, and
productivity. This paper concludes that Indonesia’s future competitiveness
will not depend solely on the quantity of natural resources, but on the
quality of human resources capable of managing those resources
responsibly. The path toward sustainable prosperity requires green skills,
vocational transformation, ecological ethics, technological literacy,
institutional integrity, local community empowerment, and leadership that
integrates economic growth with ecological stewardship.

Keywords: human resources, natural resources, Indonesia, green economy,
sustainable development, ecological balance, green jobs, human capital,
resource governance, circular economy.

Growing Economy, Preserved Ecology: The Strategic Role of
Human Resources in Utilizing Indonesia’s Natural Resources

1. Introduction

Indonesia’s development story cannot be separated from natural resources.
Forests, oceans, agricultural land, minerals, energy resources, biodiversity,
and strategic geographical location have shaped the country’s economy,
culture, livelihoods, and political institutions. From plantation commodities
to fisheries, from coal to nickel, from timber to tourism, and from
geothermal energy to marine resources, Indonesia’s natural assets have
provided a foundation for national growth.

Yet natural resource wealth alone does not guarantee prosperity. History
shows that countries rich in natural resources may experience either long-
term development or what is often called the “resource curse”: dependence



Rudy C Tarumingkeng: Growing Economy, Preserved Ecology: The
Strategic Role of Human Resources in Utilizing Indonesia’s Natural Resources

on raw commaodity exports, weak institutions, environmental degradation,
corruption, inequality, and vulnerability to price fluctuations. The decisive
factor is not only what resources a country possesses, but how those
resources are governed, processed, distributed, restored, and transformed
into long-term social value.

This is where human resources become strategic. High-quality human
resources are the bridge between natural capital and sustainable
prosperity. Natural resources may provide raw potential, but human
knowledge, skill, ethics, innovation, and governance capacity determine
whether that potential becomes inclusive development or ecological
decline. A forest can be treated merely as timber, or it can be managed as a
carbon sink, biodiversity habitat, water regulator, cultural landscape, and
source of community-based livelihood. Minerals can be exported as raw
materials, or they can become the basis for responsible downstream
industries, green technology, and higher-value manufacturing. Agricultural
land can be exhausted through unsustainable inputs, or regenerated
through ecological farming, digital monitoring, and farmer innovation.

Indonesia’s challenge is therefore not simply to exploit natural resources
more efficiently, but to develop human resources capable of using natural
resources wisely. This is especially important in the era of climate change,
energy transition, biodiversity crisis, and global demand for responsible
supply chains. The World Bank’s Indonesia Country Climate and
Development Report emphasizes that climate change and climate action
are closely intertwined with Indonesia’s growth and development
trajectory. (World Bank)

Indonesia also faces a human capital challenge. The World Bank notes that
Indonesia’s Human Capital Index score was 0.54 in 2020, meaning that a
child born in Indonesia would be only 54 percent as productive as possible
under conditions of complete education and full health. (World Bank) This
indicates that the transformation of natural resources into sustainable
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prosperity depends on strengthening education, health, vocational skills,
innovation, and institutional capacity.

This paper examines the strategic role of human resources in utilizing
Indonesia’s natural resources for economic growth and ecological balance.
It argues that “growing economy, preserved ecology” is not merely a
slogan. It is a development strategy requiring a new type of human
resource: technically competent, ethically grounded, ecologically literate,
digitally capable, socially inclusive, and institutionally responsible.

2. Natural Resources and Indonesia’s Development Potential

Indonesia is one of the world’'s most resource-rich countries. Its
archipelagic geography provides extensive marine resources, while its
tropical landscape supports forests, agricultural production, and high
biodiversity. The OECD describes Indonesia as one of the world's 17
megadiverse countries, with one of the largest tropical forests and rich
coastal and marine ecosystems; it also has major endowments in minerals,
energy resources, timber, and agricultural products. (OECD)

This natural resource base creates multiple economic opportunities. In
agriculture, Indonesia can strengthen food security, agroindustry, and rural
livelihoods. In fisheries and marine sectors, it can develop sustainable
seafood, blue economy initiatives, coastal tourism, and marine
biotechnology. In forestry, it can pursue community forestry, ecosystem
restoration, carbon services, and non-timber forest products. In energy, it
can shift from fossil fuel dependence toward geothermal, solar, hydro,
wind, and bioenergy. In minerals, it can move from raw extraction toward
responsible downstream processing.

However, the same natural resource base also carries ecological risks.
Forest conversion, peatland degradation, overfishing, pollution, illegal
mining, unsustainable plantation expansion, and carbon-intensive
industrialization can undermine long-term prosperity. The problem is not
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natural resource use itself, but unmanaged, short-term, and extractive use.
Economic growth becomes fragile when it destroys the ecological systems
that support agriculture, water security, health, disaster resilience, and
community livelihoods.

Indonesia’s biodiversity also gives the country global ecological
importance. The Convention on Biological Diversity country profile records
that Indonesia has many conserved and threatened species, including
mammals, birds, reptiles, fish, butterflies, mollusks, and crustaceans.
(Convention on Biological Diversity) UNDP also describes Indonesia as one
of the most biodiverse countries in the world and highlights the
importance of spatial technology, landscape management, ecosystem-
positive investment, and forest governance for sustainable development.
(UNDP)

The central question is therefore: who will manage this wealth? If natural
resources are managed by low-skilled, short-term-oriented, poorly
supervised, or ethically weak actors, then Indonesia may gain immediate
revenue but lose long-term ecological security. Conversely, if natural
resources are managed by skilled engineers, ecological economists,
responsible entrepreneurs, trained farmers, green workers, community
leaders, digital analysts, conservation scientists, and ethical public officials,
then natural resources can become a foundation for sustainable economic
transformation.

3. Human Resources as Strategic Capital

Human resources are often understood narrowly as labor. In a deeper
development perspective, human resources are a form of capital:
knowledge, health, skill, creativity, values, discipline, and capacity for
collective action. Human capital theory emphasizes that education, training,
and health increase productivity. However, in the context of natural
resource management, the concept must be expanded. Human resources
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must include ecological literacy, ethical judgment, technological
competence, social responsibility, and institutional integrity.

A worker in a mining area, for example, needs technical skill. But technical
skill alone is not enough. The worker also needs safety awareness,
environmental knowledge, regulatory understanding, and responsibility for
land rehabilitation. A palm oil manager needs productivity skills, but also
knowledge of biodiversity, peatland risks, smallholder inclusion,
traceability, and supply-chain standards. A local government official needs
administrative capacity, but also spatial planning competence, anti-
corruption ethics, and ability to balance investment with ecological carrying
capacity.

Human resources become strategic because they determine the quality of
decision-making. Natural resources are vulnerable to mismanagement
because they involve long time horizons, complex ecological systems,
competing interests, and unequal power relations. Poor decisions may
generate irreversible damage. Therefore, Indonesia needs human resources
who can think systemically, not merely sectorally.

This includes several categories of strategic human resources. First,
technical human resources: engineers, agronomists, foresters, geologists,
marine scientists, environmental auditors, and energy specialists. Second,
managerial human resources: business leaders, project managers, supply-
chain managers, and human resource managers who can integrate
sustainability into operations. Third, institutional human resources: public
officials, regulators, planners, inspectors, and local government
administrators. Fourth, community human resources: farmers, fishers,
indigenous leaders, cooperatives, village entrepreneurs, and local
ecological stewards. Fifth, knowledge human resources: researchers,
lecturers, teachers, consultants, data analysts, and policy experts.

A sustainable resource economy requires all these groups to work
together. Natural resource governance is not only a technical issue; it is an
institutional and cultural issue.



Rudy C Tarumingkeng: Growing Economy, Preserved Ecology: The
Strategic Role of Human Resources in Utilizing Indonesia’s Natural Resources

4. From Extraction to Value Creation

Indonesia has often depended on the extraction and export of raw or semi-
processed natural resources. Such a model can generate revenue, but it
limits value added. It also exposes the economy to commodity price
volatility and environmental pressure. The strategic role of human
resources is to shift the economy from extraction to value creation.

Value creation means increasing the economic, social, and technological
value of natural resources while reducing ecological damage. In mining,
this involves downstream processing, cleaner production, waste
management, environmental rehabilitation, and responsible supply chains.
In agriculture, it involves agroindustry, food processing, quality
certification, digital farming, irrigation efficiency, and regenerative
practices. In forestry, it involves non-timber products, ecosystem services,
carbon markets, ecotourism, and community-based enterprises. In fisheries,
it involves cold-chain systems, sustainable certification, marine
conservation, and higher-value processing.

Downstreaming requires skilled human resources. Nickel downstreaming,
for example, cannot rely only on extraction labor. It requires metallurgical
engineers, environmental specialists, occupational safety experts, logistics
managers, energy planners, quality control professionals, legal experts, and
sustainability auditors. Without such human resources, downstreaming may
increase industrial output but also intensify pollution, energy demand, and
social conflict.

The same applies to agriculture. Increasing agricultural productivity without
ecological understanding can lead to soil degradation, water pollution, and
biodiversity loss. But agricultural human resources trained in soil health,
integrated pest management, climate-smart agriculture, digital tools, and
cooperative marketing can improve both productivity and ecological
resilience.
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In this sense, Indonesia’s development goal should not be “more
extraction,” but "higher intelligence in resource use.” Natural resources
should be converted into knowledge-intensive, environmentally
responsible, and socially inclusive value chains.

5. Green Skills and Green Jobs

The transition toward sustainable natural resource use requires green skills.
Green skills are the knowledge, abilities, values, and attitudes needed to
support environmentally sustainable economic activities. They include
technical skills such as renewable energy installation, waste management,
environmental monitoring, sustainable farming, ecosystem restoration, and
energy efficiency. They also include transversal skills such as systems
thinking, problem-solving, collaboration, ethical reasoning, and digital
literacy.

The ILO's report on skills for green jobs in Indonesia emphasizes that
human capital and skills development are key priorities and that linking
them to sustainability goals is important for Indonesia’s long-term
development. (International Labour Organization) Bappenas-linked
materials on Indonesia’s green jobs roadmap also define green jobs as jobs
that preserve or restore the environment and promote decent work
through specific tasks, skills, environmentally friendly processes, or green
outputs. (International Labour Organization)

Green jobs are especially relevant for a natural resource-rich country. In
forestry, green jobs include forest restoration workers, conservation
rangers, carbon measurement specialists, community forestry facilitators,
and ecosystem service managers. In agriculture, they include organic
farming advisors, climate-smart agriculture technicians, soil health
specialists, and low-emission rice cultivation trainers. In energy, they
include solar technicians, geothermal engineers, grid modernization
experts, and energy auditors. In industry, they include circular economy
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designers, waste-to-value entrepreneurs, sustainability reporting officers,
and lifecycle assessment professionals.

However, green jobs do not emerge automatically. They require curriculum
reform, vocational training, certification, labor market information, industry
partnerships, public investment, and career pathways. Indonesia still faces
labor-market challenges, including relatively high unemployment among
vocational high school graduates. BPS data for 2025 show that the
unemployment rate for vocational senior high school graduates was 8.63
percent, higher than several other education levels. (Badan Pusat Statistik
Indonesia) This indicates a mismatch between vocational education and
labor market needs.

The solution is not to abandon vocational education, but to transform it.
Vocational schools and training centers should be connected to green
industry, sustainable agriculture, renewable energy, environmental services,
circular economy, and responsible mining. Students should learn not only
machine operation, but also environmental standards, digital monitoring,
safety culture, and sustainability innovation.

6. Human Resources for Low-Carbon Development

Indonesia’s future resource strategy must align with climate commitments.
Indonesia’s Enhanced Nationally Determined Contribution sets emission
reduction targets of 31.89 percent unconditionally and 43.20 percent
conditionally by 2030 compared with business-as-usual scenarios.
(UNFCCC) The OJK also refers to these targets in explaining Indonesia’s
carbon exchange and the broader framework for carbon economic value.
(OJK Portal)

Low-carbon development requires human resources at many levels.
Policymakers must design regulations that align growth with emission
reduction. Engineers must develop cleaner technologies. Businesses must
measure and reduce carbon footprints. Local governments must integrate

11
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climate risk into spatial planning. Communities must be empowered to
participate in adaptation and mitigation.

Indonesia’s Low Carbon Development Initiative seeks to integrate
greenhouse gas emission reduction and natural resource preservation into
development planning. (World Bank) This approach requires planners and
decision-makers who can work across sectors. For example, energy policy
cannot be separated from industrial policy; forestry policy cannot be
separated from community welfare; transport policy cannot be separated
from urban planning.

The energy transition illustrates the importance of human resources.
Indonesia’s energy system remains challenged by dependence on fossil
fuels, while industrial growth increases electricity demand. Recent reporting
on Indonesia’s captive power sector notes that industrial self-generation,
especially in nickel industrial zones, remains heavily coal-powered and
requires large investment for decarbonization. (Reuters) This is not only a
finance problem; it is also a human resource problem. Decarbonizing
industrial power requires renewable energy engineers, battery specialists,
grid planners, industrial efficiency experts, project finance professionals,
and regulators who understand technical and environmental complexity.

Low-carbon development also creates new educational needs. Universities
and vocational institutions should develop programs in renewable energy
engineering, carbon accounting, environmental economics, climate finance,
sustainable supply chains, green public policy, and ecological restoration.
Without human resources trained in these fields, climate commitments
may remain policy documents rather than practical transformation.

7. Natural Resource Governance and Institutional Integrity

Natural resources often generate conflicts because they involve land,
revenue, authority, livelihoods, and ecological risk. Therefore, human
resources in governance are as important as human resources in

12
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technology. Indonesia needs public officials, regulators, inspectors, judges,
auditors, and planners with integrity and competence.

Good natural resource governance requires clear spatial planning,
transparent licensing, strong environmental impact assessment, public
participation, monitoring, law enforcement, and benefit-sharing. Weak
governance can turn natural resources into a source of corruption,
environmental harm, and social conflict. Strong governance can transform
them into public wealth.

Institutional human resources must be able to manage trade-offs. For
example, a regional government may welcome mining investment because
it brings revenue and jobs. But it must also evaluate water impacts, land
rehabilitation, community rights, waste risks, and long-term economic
dependence. A forestry agency may seek conservation, but it must also
consider local livelihoods. A central ministry may promote downstreaming,
but it must ensure that industrial power, waste, labor safety, and
biodiversity impacts are responsibly managed.

The role of human resources here is ethical as much as technical. Technical
expertise without integrity can be used to justify harmful projects. Integrity
without competence may be insufficient to manage complexity.
Sustainable natural resource governance requires both.

Elinor Ostrom’s work on commons governance is relevant for Indonesia
because many resources—forests, fisheries, irrigation systems, coastal
areas, and watersheds—require collective management. Communities are
not merely beneficiaries; they can be co-managers. Local knowledge,
customary practices, and community monitoring can strengthen
sustainability when supported by fair institutions.

8. Community-Based Human Resources and Local Wisdom

13
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Indonesia’s natural resources are not located in abstract economic space.
They are embedded in villages, customary territories, coastal communities,
farming landscapes, and local cultures. Therefore, sustainable resource use
must empower local human resources.

Farmers, fishers, forest communities, indigenous peoples, women's groups,
youth groups, and cooperatives often possess practical ecological
knowledge. They understand seasons, soils, water flows, species behavior,
local risks, and community norms. Modern science and local wisdom
should not be treated as opposites. Sustainable development requires
dialogue between them.

For example, community forestry can generate livelihood benefits while
protecting forest functions when communities have secure rights, technical
support, market access, and institutional recognition. Sustainable fisheries
require fishers to participate in rules on gear, seasons, marine protected
areas, and monitoring. Agroforestry requires farmers who understand both
ecological complexity and market opportunities.

Human resource development at the local level includes extension services,
farmer field schools, cooperative training, digital literacy, financial literacy,
ecological education, and youth entrepreneurship. Local communities
should not be limited to raw material suppliers. They should become value
creators: producers of certified products, ecotourism managers, restoration
partners, local energy operators, and biodiversity guardians.

Women also play a critical role in sustainable resource management. In
many communities, women manage food systems, water use, household
energy, small enterprises, and local knowledge transmission. Strengthening
women's skills and leadership can improve both economic resilience and
ecological stewardship.

9. Digital Transformation in Natural Resource Management

14



Rudy C Tarumingkeng: Growing Economy, Preserved Ecology: The

Strategic Role of Human Resources in Utilizing Indonesia’s Natural Resources

The future of Indonesia’s natural resource management will be increasingly
digital. Satellite imagery, drones, sensors, artificial intelligence, blockchain,
geographic information systems, digital marketplaces, and mobile
applications can improve monitoring, productivity, transparency, and
accountability.

In forestry, satellite and Al tools can detect deforestation, fire risk, illegal
logging, and ecosystem recovery. In agriculture, precision farming can
optimize water, fertilizer, and pest management. In fisheries, digital catch
documentation can improve traceability and sustainability certification. In
mining, sensors and data systems can monitor emissions, waste, safety, and
land rehabilitation. In energy, smart grids can support renewable energy
integration.

However, digital transformation requires human resources capable of
using, interpreting, and governing technology. Data alone does not
guarantee good decisions. Human judgment is needed to interpret
ecological signals, detect manipulation, protect community rights, and
connect data with policy action.

Digital skills must therefore become part of green human resource
development. Universities, vocational schools, local governments, and
industry training centers should integrate digital-environmental
competencies. A future environmental officer may need GIS skills. A farmer
may need mobile-based weather and market information. A fisher may
need digital traceability tools. A mining auditor may need remote sensing
interpretation. A sustainability manager may need carbon data analytics.

Technology can support sustainability, but only if humans use it
responsibly. Otherwise, digital tools may become instruments for
surveillance, exclusion, or greenwashing. Ethical digital governance is
therefore an important component of human resource development.

10. Education and Curriculum Transformation

15
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If Indonesia wants to manage natural resources sustainably, education
must change. The old separation between economy and ecology is no
longer adequate. Students of management, economics, engineering,
agriculture, public policy, and social sciences should understand that
economic systems are embedded in ecological systems.

Human resource development begins with formal education but must
continue through lifelong learning. Universities should develop
interdisciplinary programs that combine natural resource economics,
sustainability management, environmental law, climate science, digital
technology, entrepreneurship, and ethics. Vocational schools should
provide practical training for green jobs. Civil servant training should
include ecological governance, climate risk, anti-corruption, and
community participation.

Curriculum transformation should emphasize four competencies. First,
technical competence: understanding tools, processes, standards, and
sector-specific skills. Second, ecological competence: understanding
ecosystems, climate risks, carrying capacity, biodiversity, and resource
cycles. Third, social competence: understanding communities, conflict,
inclusion, gender, local wisdom, and participation. Fourth, ethical
competence: understanding responsibility, intergenerational justice,
integrity, and public value.

This is particularly important for management education. Future managers
should not see sustainability as an additional corporate social responsibility
program, but as a strategic core. They must understand ESG, green supply
chains, circular economy, stakeholder engagement, environmental risk, and
sustainable innovation. Human resource management itself must evolve
toward Green HRM: recruitment, training, performance appraisal, rewards,
and organizational culture aligned with environmental responsibility.

11. Sectoral Applications

16
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11.1 Agriculture and Food Systems

Human resources in agriculture must move beyond traditional productivity
models toward regenerative and climate-smart agriculture. Indonesia
needs agricultural extension workers, farmer innovators, soil specialists,
irrigation technicians, agroecology trainers, food processing entrepreneurs,
and digital agriculture facilitators. The goal is to increase food security
while protecting soil, water, biodiversity, and farmer livelihoods.

11.2 Forestry and Biodiversity

Forestry human resources must include not only timber management
expertise, but also restoration ecology, carbon measurement, biodiversity
monitoring, community facilitation, conflict resolution, and ecosystem-
service valuation. Indonesia’s biodiversity wealth requires skilled
conservation professionals and local stewards who can balance protection
with community welfare.

11.3 Fisheries and Blue Economy

Indonesia’s marine resources require fishers, marine scientists, cold-chain
technicians, aquaculture specialists, coastal planners, and community
organizations trained in sustainability. Human resources must support
traceability, responsible fishing, mangrove restoration, marine protected
areas, and value-added seafood processing.

11.4 Mining and Downstream Industry

Mining and mineral downstreaming require human resources who can
ensure environmental responsibility. Metallurgy, safety, waste treatment,
water management, tailings governance, land rehabilitation, renewable
energy integration, and community relations must become central
competencies.

11.5 Renewable Energy
Energy transition requires engineers, technicians, planners, financiers, legal

experts, and project managers who understand renewable energy systems.

17
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Solar, wind, geothermal, hydro, biomass, storage, and grid modernization
all require specialized skills.

11.6 Tourism and Creative Economy

Indonesia’s ecological beauty can support sustainable tourism, but only if
human resources are trained in conservation, hospitality, cultural
interpretation, waste management, local enterprise development, and
visitor management. Tourism should not destroy the very landscapes that
attract visitors.

12. Leadership for Sustainable Natural Resource Use

High-quality human resources require leadership. Leadership is needed in
government, business, universities, communities, and civil society.
Sustainable resource leadership has several characteristics.

First, it is visionary. It sees beyond short-term extraction and understands
long-term ecological risk. Second, it is integrative. It connects economic
growth, social justice, ecological balance, and institutional reform. Third, it
is participatory. It listens to communities and includes stakeholders. Fourth,
it is evidence-based. It uses data, science, and local knowledge. Fifth, it is
ethical. It resists corruption, greenwashing, and exploitation. Sixth, it is
adaptive. It learns from uncertainty, climate risk, and technological change.

Indonesia needs leaders who can promote a new narrative: natural
resources are not merely commodities, but national trusts. They must be
managed for present welfare and future generations. Economic growth is
necessary, but it must be growth that preserves life-support systems.

13. Policy Recommendations

First, Indonesia should develop a national framework for green human
resource development linked to natural resource sectors. This framework

18
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should identify skill needs in agriculture, forestry, mining, fisheries, energy,
tourism, and circular economy.

Second, vocational education should be aligned with green jobs. Training
centers and vocational schools should collaborate with industries, local
governments, and universities to create certifications for renewable energy,
sustainable agriculture, environmental monitoring, waste management,
and ecosystem restoration.

Third, universities should strengthen interdisciplinary sustainability
education. Economics and management programs should include
ecological economics, climate policy, ESG, circular economy, sustainable
supply chains, and natural resource governance.

Fourth, public-sector capacity should be improved. Civil servants and local
planners need training in spatial planning, environmental impact
assessment, climate adaptation, public participation, and anti-corruption
governance.

Fifth, community-based training should be expanded. Farmers, fishers,
forest communities, and village enterprises need access to technical
assistance, digital literacy, cooperative management, and market
development.

Sixth, green entrepreneurship should be supported. Young Indonesians
should be encouraged to build businesses in renewable energy, waste
innovation, sustainable food, ecotourism, biodiversity products, and digital
environmental services.

Seventh, green skills should be connected to just transition. Workers in
fossil-based and extractive sectors need retraining pathways so that
ecological transition does not produce social exclusion.

Eighth, performance indicators should be reformed. Institutions and
companies should measure not only output and profit, but also emissions,
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resource efficiency, biodiversity impact, worker safety, community welfare,
and ecological restoration.

14. Narrative Case: Nickel Downstreaming and the Human Resource
Challenge

Nickel is often presented as a strategic resource for Indonesia’s economic
transformation. It can support downstream industry, battery supply chains,
electric vehicles, exports, and industrial employment. Yet nickel
development also illustrates the tension between economic growth and
ecological balance.

If nickel downstreaming is pursued only as industrial expansion, it may
increase energy use, pollution, land disruption, and social conflict. If it is
managed by skilled and ethical human resources, however, it can become
part of a responsible green industrial strategy. This requires environmental
engineers, renewable energy planners, metallurgical experts, labor safety
professionals, waste treatment specialists, community engagement officers,
and sustainability auditors.

The human resource question is decisive. Can Indonesia train enough
experts to ensure cleaner processing? Can local workers move from low-
skill extraction to higher-skill industrial roles? Can managers integrate
renewable energy into industrial zones? Can regulators monitor
environmental compliance? Can communities participate in benefit-sharing
and risk assessment?

This case shows that natural resources are not destiny. Nickel can become
either an engine of sustainable industrialization or a source of ecological
burden. The difference lies in governance and human resources.

15. Ethical Reflection: Natural Resources as a Trust
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Natural resources should be understood as a trust, not merely as
commodities. A trust implies responsibility. The present generation may
use natural resources, but it must not destroy the ability of future
generations to live with dignity.

This ethical perspective is important because natural resource decisions
often produce long-term consequences. A forest destroyed today may take
generations to recover. A polluted river may affect health for decades. A
degraded mining landscape may impose costs on communities long after
investors have left. A carbon-intensive energy system may intensify climate
risks for children who have no voice in today’s decisions.

High-quality human resources must therefore include moral quality. Skills
without ethics can accelerate destruction. Intelligence without
responsibility can produce sophisticated exploitation. Innovation without
justice can deepen inequality. Indonesia needs human resources who are
not only clever, but wise; not only productive, but responsible; not only
competitive, but humane.

16. Conclusion

Indonesia’s natural resources provide extraordinary opportunities for
economic growth. Yet these resources will not automatically produce
sustainable prosperity. Their future depends on the quality of human
resources that manage them. Human resources are the strategic bridge
between natural capital and national welfare.

This paper has argued that high-quality human resources are essential for
transforming Indonesia’s natural resource-based economy from extraction
to value creation, from short-term exploitation to long-term stewardship,
and from ecological risk to sustainable prosperity. Such human resources
must possess technical skills, ecological literacy, digital competence, ethical
integrity, managerial capacity, and social sensitivity.

21



Rudy C Tarumingkeng: Growing Economy, Preserved Ecology: The

Strategic Role of Human Resources in Utilizing Indonesia’s Natural Resources

Indonesia’s development agenda requires a new generation of green
workers, responsible managers, innovative entrepreneurs, skilled farmers,
sustainable fishers, ethical regulators, ecological engineers, and visionary
leaders. These actors must be able to manage agriculture, forestry,
fisheries, mining, energy, tourism, and industry in ways that increase value
added while preserving ecological systems.

The phrase “growing economy, preserved ecology” captures the essence of
Indonesia’s strategic challenge. Economic growth remains necessary, but
growth must be guided by ecological limits and social justice. Natural
resources must be transformed into national prosperity without sacrificing
forests, rivers, oceans, biodiversity, climate stability, and local communities.

In the end, Indonesia’s greatest resource is not only its forests, seas,
minerals, or land. Its greatest resource is the quality of its people. When
human resources are educated, ethical, innovative, and ecologically aware,
natural resources can become a foundation for sustainable civilization.
When human resources are weak, even abundant natural resources can
become a source of conflict and decline. Therefore, investment in human
resources is the most strategic investment for Indonesia’s natural resource
future.

Glossary

Biodiversity: The variety of living organisms at genetic, species, and
ecosystem levels.

Blue economy: Economic activities related to oceans, coasts, and marine
resources that aim to support growth, livelihoods, and ecosystem health.

Carbon accounting: The measurement, reporting, and verification of
greenhouse gas emissions.
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Circular economy: An economic system that reduces waste by keeping
materials in use through reuse, repair, recycling, and redesign.

Climate-smart agriculture: Agricultural practices that increase
productivity, strengthen resilience, and reduce emissions.

Downstreaming: The process of increasing value added by processing raw
materials into higher-value products.

Ecological literacy: The ability to understand ecological systems,
environmental limits, and human dependence on nature.

Ecosystem services: Benefits provided by ecosystems, such as water
regulation, pollination, carbon storage, soil fertility, and coastal protection.

Green economy: An economy that is low-carbon, resource-efficient, and
socially inclusive.

Green jobs: Jobs that contribute to preserving or restoring the
environment while supporting decent work.

Green skills: Knowledge, abilities, values, and attitudes needed for
sustainable and environmentally responsible economic activities.

Human capital: The productive capacity of people, including education,
health, skills, creativity, and knowledge.

Just transition: A fair transition toward a sustainable economy that
protects workers and communities affected by structural change.

Natural capital: Natural assets such as forests, water, land, minerals,
biodiversity, and ecosystems that support life and economic activity.

Regenerative agriculture: Farming approaches that restore soil health,
biodiversity, water cycles, and ecosystem resilience.

Resource governance: The institutions, rules, practices, and decision-
making systems used to manage natural resources.
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Sustainable development: Development that meets present needs
without compromising the ability of future generations to meet their own
needs.
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