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Executive Summary

Introduction

The Science Panel for Borneo (SPB) is one of the three research teams of the “Three Forests Project” coordinated
by the U.N. Sustainable Development Solutions Network (SDSN), with the Science Panel for the Amazon and
Science Panel for the Congo Basin being the other two science panels. The goal of the Three Forests Project is
to prepare assessment reports on the state of the rainforests in the Amazon region, the Congo Basin, and Borneo
island; and to advance science-based proposals on how to entrench environmental sustainability, economic
dynamism and social progress into their developmental paths.

This assessment report of the Science Panel of Borneo is also the first phase report of the development initiative
A Regional Approach to Designing Development Strategies for the Rainforest Countries in Southeast Asia. The
second phase of this initiative will expand our investigation of pathways to achieve sustainable development to
the rest of maritime Southeast Asia (which would naturally include an assessment on the Blue Economy). The
third phase of the initiative will enlarge the investigation to encompass mainland Southeast Asia.

Borneo is the world’s third-largest island, spanning 740,000 square kilometers, and is shared by three countries:
Brunei Darussalam, Indonesia, and Malaysia. Indonesia occupies about 73 percent of the island, Malaysia about
26 percent, and Brunei 1 percent. The Indonesian part consists of five provinces (West Kalimantan, Central
Kalimantan, North Kalimantan, East Kalimantan, and South Kalimantan) that are usually collectively to as
Kalimantan. The Malaysian part of Borneo is called East Malaysia, and consists of two states (Sabah and
Sarawak).

Located in the equatorial region, Borneo’s tropical climate is characterized by high humidity, abundant rainfall,
and consistently hot temperatures throughout the year, earning it the local name "Kalimantan" in Indonesia,
derived from the Sanskrit word Kalamanthana, meaning "hot weather." The island is home to one of the world’s
most diverse ecosystems, nestled within its dense rainforests and along its long, fast-flowing rivers. The island’s
predominantly lowland topography is punctuated by mountain chains stretching from its central region to its
northeastern tip, where Mount Kinabalu reaches a peak of 4,095 meters.

Borneo faces critical decisions regarding its future. Many decades of natural resource extraction (agriculture and
mining) and urbanization have caused significant deforestation and pollution. The growing impacts of climate
variability have also increased the fragility of the natural environment. At the same time, Borneo’s communities
are navigating profound societal changes. To the great credit of the governments of Brunei Darussalam, Indonesia
and Malaysia, they have already responded with national strategies to transition to sustainable development by
shifting from extractive development to regenerative environmental stewardship that would also result in greater
social inclusion.
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The objective of the Science Panel for Borneo (SPB) is design practical policy solutions to support the
transformational shift by these three countries to sustainable development trajectories. SPB has brought together
more than 300 researchers from Brunei, Indonesia and Malaysia to conduct collaborative research to delve into
the complex dynamics of economic development, investment trends, environmental degradation, and the broader
impacts on social welfare, and come up with feasible solutions that would accelerate dynamic, green, inclusive
development in Borneo.

Members of the SPB research team were assigned to the following seven analytical clusters that matched
individual expertise:

geology and geography,

flora endowment,

fauna endowment,

sustainable agriculture,

social wellbeing and cultural diversity,
water and mineral resources, and
economic development.
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The outcome of the SPB research agenda is not only country-specific policy recommendations but also
collaborative regional programs that would hasten the achievement of the targets set out in the national
developments plans of Brunei, Indonesia and Malaysia, which all seek to entrench a new dynamism into Borneo’s
economy while preserving its natural and cultural heritage. The SPB recommendations included harnessing
Borneo's biodiversity for eco-tourism with investments in better management of the flora and fauna endowment
and of indigenous cultural heritage; investing in renewables to reduce fossil fuel dependence; implementing
climate-resilient agriculture to generate high-quality jobs together with enhanced protection of natural assets like
soil fertility; motivating technological and product upgrading in the SME sector through intra-ASEAN integration
and legalization of more small and medium financial institutions; raising the quality of education, especially in
the teaching of science and mathematics at the primary and secondary level; and adopting the bioeconomy model
as a primary driver of economic development.

Analytical Cluster 1: The Geology and Geography of Borneo
Geology and Geography in Borneo at the Crossroad

Borneo functions as a global carbon sink comparable in significance to the Amazon and Congo basins. Its mosaic
of basement rock-cored mountain ranges, Cenozoic sedimentary basins, and extensive peatland systems sustains
exceptional biodiversity and regulates regional climate. Borneo now stands at a critical crossroad because timber
extraction, palm oil cultivation, and mineral exploitation have cleared approximately 30% of its forest cover, and,
thereby, have undermined ecological stability, altered hydrological systems, and released massive quantities of
greenhouse gases through peat oxidation.
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Continued peat degradation could emit up to 55 gigatons of CO: by 2030, equivalent to fifteen years of global
fossil-fuel emissions. The Intergovernmental Panel on Climate Change (2023) projects a 20-30% decline in
rainfall across parts of Borneo by mid-century, which will exacerbate drought, reduce hydropower potential, and
threaten agricultural productivity. Borneo’s biophysical fragility is compounded by frequent natural hazards
floods, landslides, and moderate seismic events—whose impacts are magnified by deforestation and unplanned
development.

Common Geological Heritage and Environmental Stressors

Borneo’s geological heritage has created mineral-rich provinces such as the Cretaceous gold belts of Mt. Muro
and Bau, and the hydrocarbon-bearing Kutai and Barito basins that together contain more than 10 billion barrels
of oil equivalent and roughly 28% of Indonesia’s coal reserves. A fundamental pillar prosperity for Brunei
Darussalam is its abundant oil and gas resources occurring in its sedimentary layers of the Baram and Champion
Deltas. Besides that, there is a potential of metals along the Kinabalu Suture at the North of Borneo.

Yet, this geological wealth underlies acute environmental vulnerability. Large-scale mining, particularly in East
and South Kalimantan, disrupts slope stability, pollutes river systems, and accelerates erosion. Extensive peatland
drainage for oil-palm expansion—now covering about 16 million ha—has triggered soil subsidence, carbon
emissions, and recurrent fires. Urban expansion into floodplains further amplifies hydrological hazards, as
observed in Samarinda and Balikpapan.

Ecologically, these changes have fragmented habitats and precipitated severe biodiversity loss. Orangutan
populations have declined by over 50% since 1999, while numerous endemic flora and fauna face extinction due
to shrinking forest corridors. The cumulative effect of deforestation, mining, and climate variability constitutes a
multi-layered crisis which requires coordinated regional intervention for its resolution.

Transboundary Challenges to Environmental Protection

Protecting the natural environment is inherently difficult in Borneo because its 743,000 km? landmass is divided
among three sovereign states. Transboundary watersheds such as the Kapuas, Rajang, and Belait rivers illustrate
how deforestation and mining in one jurisdiction can produce downstream impacts in another, including altered
hydrology and sediment transport. Mercury contamination from artisanal gold mining in Kalimantan, for instance,
has been detected in rivers that flow into Sarawak and Brunei, posing cross-border environmental and public-
health concerns.

The absence of harmonized land use policies and environmental legislation remains a key constraint on effective
management. Fragmented zoning and inconsistent enforcement of peatland protection have resulted in ecological
disjunctions. To address these issues, a suite of regional frameworks has emerged. The Heart of Borneo (HoB)
initiative, established in 2007 by Indonesia, Malaysia, and Brunei, aims to conserve 22 million ha of
transboundary rainforest through sustainable land use and habitat connectivity. Complementary proposals such
as the Borneo Peatland Covenant and the Borneo Critical Minerals Alliance advocate restoration of degraded
peatlands and sustainable extraction of critical minerals.
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Science-driven collaboration is fundamental to effective protection of the environment. Integrated geological and
biodiversity databases, shared through ASEAN and academic partnerships, can underpin such coordinated
management. Incorporating Indigenous stewardship — exemplified by the Dayak, Iban, and Dusun communities
— can enhance conservation outcomes by embedding traditional ecological knowledge in policy design.

Geo-scientific Aids for Environmental Management

Detailed tectonic and hazard mapping can identify zones prone to seismic activity, subsidence, or landslides,
thereby guiding infrastructure placement and land use zoning. Soil and aquifer characterization aids sustainable
agriculture and groundwater management, particularly in peat-dominated lowlands where hydrological balance
is delicate.

Equally vital is the development of mineral-smart zoning, where extraction is restricted to geologically stable
terrains with minimal ecological risk. For instance, controlled mining in the Meratus and Schwaner ranges could
balance economic returns with watershed protection. Peatland rewetting, already trialed in Central Kalimantan,
demonstrates measurable reductions in CO: emissions and fire frequency.

Indigenous resource management practices can also contribute significantly to increasing climate resilience. Fire-
control systems rooted in customary Dayak and Iban rituals have proven more effective than industrial
suppression methods during El Nifio droughts.

Disasters, Climate Feedback, and Emerging Risks

Borneo is increasingly vulnerable to geohazards intensified by anthropogenic activities. The 2015 Ranau
earthquake (Mw 6.0) in Sabah caused extensive slope failures and underscored the island’s latent seismic risks.
Landslides are particularly prevalent along the Crocker Range and in Central Kalimantan, where deforestation
has destabilized hill slopes. Hydro-meteorological disasters dominate the hazard profile. The 2021 Central
Kalimantan floods displaced more than 100,000 people, while the 2023 El Nifio-induced peat fires emitted
approximately 950 million tonnes of CO.. Over a three-year period, more than 900 flood incidents were recorded
across Kalimantan.

These events illustrate a destructive feedback loop in which deforestation and peat drainage increase fire
frequency, releasing greenhouse gases that in turn intensify climatic extremes. Conservation of peatlands should
be a national priority, with a focusing on preventing fires and degradation, supporting environmental stability and
climate change mitigation. Effective disaster management must therefore integrate geomorphological analysis,
hydrological modeling, and community-based early-warning systems. Sustainable urban design—incorporating
green buffers, permeable surfaces, and restored riparian corridors—can mitigate flood impacts and promote
ecological recovery.

To summarise, the Science Panel for Borneo (SPB) proposes the inclusion of four interlinked pillars to the policy
framework to address Borneo’s geological vulnerabilities: (1) ecosystem restoration and reforestation; (2)
sustainable resource governance; (3) community and Indigenous leadership; and (4) transboundary scientific
cooperation.
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Analytical Cluster 2: The Flora Endowment in Borneo
Forests and Plant Life

Borneo is recognized as one of the top five centers of biodiversity in the world. Borneo is the center of dipterocarp
diversity. Of the 695 dipterocarp species found worldwide, 267 species are known to occur in Borneo, and 162
(58 %) are Bornean endemics. The mixed dipterocarp forests generally account for the largest forest formation.
As a species group, the dipterocarps represent the most dominant group in the main forest canopy, from the
lowlands up to 1,000 m ASL. Because of their large sizes, the dipterocarps also form the principal source of
commercial timbers from the natural forests.

Other forest types, such as peat swamp forests, mangroves, and heath forests, also cover significant areas in
Borneo. Vegetation associated with special geological formations such as ultramafic and basaltic substrates, and
limestone also supports unique floristic compositions.

The size of the Bornean seed plant and pteridophyte flora is estimated to be 12,000-15,000 species, including
more than 3,000 tree species. Borneo is home to some 2,000 species of orchids, 294 known species of palms,
about 1,000 species of ferns, eight species of Rafflesias, and 43 known species of Nepenthes.

Borneo’s peatland forests account for 6.6 million hectares (8.9 %) across Borneo. This unique ecosystem also
serves as a significant carbon sink. On average, a primary peat swamp forest stores between 2,750-3,500 tC ha-
1. In this ecosystem, carbon stocks are mainly contributed by belowground carbon (peat soil and roots), which
accounts for over 90 % of stored carbon.

Mangroves grow between the lowest and highest tide levels along coastal areas, referred to as the intertidal zone,
which is why this wetland vegetation is sometimes called tidal forest. They cover approximately 1.56 million
hectares along the coast. As mangroves serve as an important breeding ground for fish and other marine life, they
provide livelihood to coastal communities.

Brunei Darussalam stands out for its exceptional forest cover, with approximately 72.1% of its land area still
forested, most of which is still in pristine condition. Brunei’s high biodiversity of flora and fauna reflects the
nation’s strong commitment to sustainable forest management and biodiversity conservation. Forest governance
in Brunei Darussalam is led by the Forestry Department, guided by the National Forest Policy, which promotes a
balanced approach to forest use through integration of economic, social, and environmental functions. Forests are
classified into five functional categories: Protection Forest, Conservation Forest, Production Forest, Recreational
Forest, and National Park, enabling targeted and strategic management that is aligned with the Kunming-Montreal
Global Biodiversity Framework through the National Biodiversity Policy and Strategic Plan of Action 2024—
2030. Recognizing the link between climate change and biodiversity, Brunei’s National Climate Change Policy
(BNCCP) includes a goal to plant 500,000 trees by 2035, enhancing carbon sequestration and ecosystem
resilience.

Current status of forest cover

Over half of Borneo’s natural forests have been lost or degraded by human settlement, agricultural development,
natural resource exploitation, and fires, The large-scale conversion of natural forests to industrial tree plantations,
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e.g., oil palm and pulpwood plantations, has been the key driver of forest loss. In more recent years, mining of
valuable minerals has also emerged as an important threat to forest conservation.

The remaining intact forests are largely confined to those on steep slopes and high elevations, whilst the more
fertile lowland forests have borne the brunt of human exploitation.

Human activities such as logging, extensive drainage, forest fires, and land conversion for agriculture have
resulted in the serious degradation of peat swamp forests all across the Bornean regions, except Brunei, where
they remain relatively intact. Peat degradation is a cause for global concern because of the large amount of CO2
emissions it would release. The restoration of peat swamp forests degraded by fire, has proven to be difficult due
to the subsidence of the peat layer.

Ecosystem services from Forests and Plant Life

Apart from their role in biodiversity conservation, Borneo’s forests also serve to provide other ecosystem services,
such as climate regulation and carbon storage, clean water supply, and recreational opportunities.

Forest-based tourism and recreation are becoming increasingly popular and important to Borneo’s economy.
Borneo’s rich wildlife lures naturalists and tourists from all over the world, with the orangutan (Pongo pygmaeus)
being a key tourism drawcard.

Carbon financing is a potentially important income source as forests are carbon sinks, accounting for an estimated
30 % of global carbon sequestration. Carbon stored in forests is a valuable commodity — one that can be managed,
traded, and monetized, similarly to timber or non-timber forest products. Landowners can earn income by
maintaining or enhancing forest carbon stocks through participation in carbon markets.

Production Forestry

Timber production from the dipterocarp forests was once the mainstay of Borneo’s economy. Due to unsustainable
logging, natural timber resources have been seriously depleted and production forestry has shifted its emphasis
to short rotation and high-yielding tree plantations as a source of wood for the wood-based industry.

Social Forestry

Indigenous and local community livelihoods have a tremendous influence on climate resilience and sustainable
landscapes. Settlements and communities within protected areas pose a conservation risk. How could their
livelihood activities be made consistent with conservation goals?

Social forestry is the component of forest management that improves the living standards and livelihoods of
indigenous peoples and local communities living within or close to forests. Social forestry activities may take the
form of employment and participation in forest restoration, community-based tourism, enforcement of
environmental protection, agroforestry and research, amongst others. Policies and schemes aimed at effective
social forestry should continue to be encouraged and improved.
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Protected Areas and Sustainable Landscapes

Protected areas are important components of sustainable landscapes. Conservation planning should focus on
protecting large landscapes and stopping forest fragmentation to ensure ecological connectivity. Conservation
planning should also include the restoration and enrichment of degraded forests are also .

Apart from being important to biodiversity conservation and landscape protection, protected areas also present
tremendous economic potential from nature-based tourism and carbon financing. Both activities should be
promoted as a way of financing the management of protected areas.

Analytical Cluster 3: Fauna Diversity in Borneo

Borneo’s fauna is defined by specialized, unique, and often threatened populations. For vertebrates, rare and
unique highlights include the “living fossil” Bornean earless monitor (Lanthanotus borneensis) and three types of
monitor lizards; the critically endangered Helmeted Hornbill (a vital seed disperser) among eight hornbill species
and 612 bird species; and the enigmatic freshwater Pesut Mahakam dolphin. The region is home to five wildcat
species (including the endemic Bornean Bay cat) and 20 primate species, notably the critically endangered
Bornean orangutan and the Proboscis monkey. Meanwhile, the inland water systems contain 799 fish species (203
endemic), including unique blackwater specialists.

Many large, slow-reproducing species have been classified by the International Union for Conservation of Nature
(IUCN) as Critically Endangered or Endangered, including the Bornean orangutan, Helmeted Hornbill, Bornean
banteng, and the freshwater Pesut Mahakam dolphin. Borneo’s fauna faces existential threats driven by
accelerating human activity that removed, fragmented, and degraded habitats. Deforestation has been primarily
driven by the conversion of land to oil palm and pulp plantations. Mining (coal, artisanal gold) pollutes
watersheds, severely impacting water quality and aquatic life with mercury.

Moreover, major infrastructure projects, such as road developments, have fragmented core habitats and increased
access for illegal activities. Hydropower dams severely disrupted aquatic connectivity, impeding the movement
and migration of fish and riverine species. Hunting and poaching for bushmeat (e.g., Bearded Pig, Sun Bear) and
illegal trade (e.g., Hornbill casques, exotic fish) are persistent threats. The introduced disease, African Swine
Fever (ASF), has caused catastrophic declines in key species, such as the Bearded Pig. Recurring, anthropogenic
peatland fires are destroying specialized ecosystems, while climate change pressures fauna species to shift their
narrow ranges, compounding the threat of habitat fragmentation.

The Need for Integrated Science-Based Biodiversity Management of Flora and Fauna in Borneo

The best bet to safeguard Borneo’s precious forests and fauna species lies in strong political will and good
governance based on understanding of the forests being a most invaluable resource. Environmental education of
younger generations in Borneo should be intensified and encouraged formally through the school curriculum.
And as civil society and NGOs have made significant contributions towards sustainable forest management, they
should be mobilised to participate in forest governance.
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Efforts at conservation of Borneo’s flora and fauna endowment should be multi-dimensional and inter-connected
in character like:

e the establishment and enlargement of protected areas, such as National Parks and Nature Reserves,
botanical gardens, arboreta, and forest parks;

e the construction and restoration of ecological corridors, such as riparian buffer zones and elevational
linkages, to support gene flow and facilitate species movement in response to climate change;

e the restoration of ecosystems and maintenance of landscape integrity;

e the elimination of invasive alien species;

e the promotion pf nature-based tourism to boost the economy of local communities and motivate their
conservation awareness;

e the strengthening of law enforcement by dedicating more funds for anti-poaching patrols; and

e the implementation of strong mitigation measures for major infrastructure projects, e.g. avoid critical
habitats, and actively fund conservation compensation efforts.

The status of flora and fauna ecosystems in Borneo is precarious — standing at a crossroads between destruction
and sustainable development. As the island functions as one bio-ecological landscape yet falls under three
different national governments, there is a clear need for coordinated and joint policies to guide sustainable
development models across the whole island. Therefore, a Biodiversity Strategy and Action Plan for the
Management of Borneo Island is needed to enable coordinated implementation by Brunei, Indonesia and
Malaysia.

Analytical Cluster 4: Sustainable Agriculture in Borneo

Borneo's agricultural landscape illustrates the complex interplay of land-tenure systems, soil fertility constraints,
ecological trade-offs, and global market pressures. The island hosts some of the world’s most carbon-rich
peatlands and biodiverse rainforests, yet it is also a leading producer of globally traded commodities such as oil
palm and rubber. These dual roles place Borneo at the crucible of global debates on climate, biodiversity, and
sustainable development.

Borneo’s land use patterns are deeply rooted in historical legacies of land law and tenure. The ecological
consequences of these tenure-driven land use changes have been profound. Land laws enacted during the colonial
and postcolonial periods marginalised indigenous farming systems that had sustained soil fertility for centuries,
leading to the widespread adoption of intensive monocultures. This shift has had severe consequences, particularly
on Borneo's mineral soils, which are highly weathered, acidic, and nutrient-poor. Cultivating these fragile soils
with heavy agricultural inputs has led to further acidification and nutrient depletion.

The large-scale conversion of peatlands — particularly in Sarawak and Central Kalimantan — has shown how
sensitive these ecosystems are to drainage-based agriculture, with documented outcomes such as land subsidence,
recurrent fires, and significant greenhouse-gas emissions. These are important lessons for peat-friendly practices
and restoration.
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There are two profound tensions in the agricultural sector. Tension exists:

1. between the ambitious visions of the governments visions the practical realities of their limited capabilities
in implementation; and

2. between the addiction of landowners to profitable but destructive monocultures and the need for them to
adopt long-term, ecologically sound practices.

The resolution of these two tensions requires the three national governments and all the local governments in
Borneo to adopt a framework for sustainable agricultural practices that has the following four pillars:

1. the harmonisation of policies on peatland governance, certification standards, and biodiversity safeguards;

2. the recognition of soil as a productive capital asset, thereby replacing the over-reliance on chemical
fertilisers that has degraded soil health and microbial life and across Borneo with the integration of modern
agronomy science with traditional, indigenous agricultural practices to enhance soil fertility, water
retention, and biodiversity;

3. the cultivation of diverse native crops, and

4. the introduction of economic incentives to make these sustainable practices financially competitive, e.g.
enable children of farmers to develop the ability to integrate agronomy science with traditional farming
by offering them scholarships to universities, and provide financial support for community-led
initiatives to adopt sustainable agricultural practices.

This sustainable agriculture framework requires governments to move beyond grand visions by making in
tangible, on-the-ground investments in building rural infrastructure, and providing practical support or farmers
like extension services and working capital loans.

Analytical Cluster 5: Social Well-Being and Cultural Diversity in Borneo

Researchers in this analytical cluster conducted fieldwork in their own provinces/states to investigate the web of
linkages that connect social well-being, economic activities, and environmental situation.

The Indonesian Provinces
The four case studies were on:

1. Faith and Cultural Integration among the Dayak Kayaan (West Kalimantan) which demonstrates how
religion can serve as a bridge for social cohesion and socioeconomic development while preserving local
identity within global faith traditions.

2. Indigenous Identity in the Face of the Construction of the new Indonesian capital, Nusantara (East
Kalimantan) which, framed within a longer history of extractive development (from logging and
transmigration to plantations) underscores the need for inclusive policies that protect Indigenous rights
and ensure that progress does not come at the cost of cultural survival.

3. Education for Sustainable Development and Indigenous Empowerment (West Kalimantan) which
highlights the transformative potential of Education for Sustainable Development as a bridge between
traditional ecological knowledge and global sustainability goals by showing how Dayak communities are
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advancing culturally grounded education that promotes environmental stewardship and cultural
revitalization. The outcome was the strengthening of community resilience and intergenerational
knowledge transfer.

4. The Integration of Corporate Social Responsibility (CSR) with Cultural Ecotourism (Central Kalimantan)
which fostered green innovation that created a balanced outcome in environmental conservation,
economic sustainability, and cultural empowerment. This integration not only enhanced community
livelihoods but also built corporate trust in the global market, aligning local action with global goals on
emission reduction, climate change mitigation, and sustainable natural resource management.

The common conclusion from the four case studies is that cultural diversity is not a barrier to sustainability. The
four studies reaffirm the importance of policies and partnerships that uphold cultural integrity, promote education
rooted in local wisdom, and advance inclusive development that sustains both people and planet.

East Malaysia
Sabah
The studies by the Sabah research team works show that

e Sabah's multiculturalism is an adaptive system shaped by development, climate change, and everyday
local realities; and

o the well-being of Sabah's people is deeply tied to the landscapes they live in and the cultural legacies they
carry forward.

Taken together, these studies build a clear argument that cultural diversity is not a relic of the past but a dynamic
engine for sustainable development and collective well-being. Within the multiculturalism of Sabah, diversity
acts as a living force that nurtures both environmental stewardship and community resilience. The region’s plural
societies, which are rooted in Kadazan Dusun, Bajau, Murut, Lun Dayeh, Brunei Malay, Chinese, and other
indigenous worldviews, demonstrate how social well-being flourishes when identity, sense of belonging, and
ecological balance are integrated into development strategies.

Initiatives such as empowering women through ecotourism, preserving traditional healing practices, and
revitalizing indigenous governance systems are not merely cultural acts; they are transformative social
investments that enhance cohesion, dignity, and local prosperity. The path to an inclusive and resilient future
does not lie in abandoning tradition but in renewing it. By listening to the wisdom embedded in local cultures,
Sabah’s communities chart a development pathway that is not only forward-looking but deeply grounded in the
shared values that sustain life itself.

Sarawak

Sarawak has over 30 ethnic and sub-ethnic groups, including the Iban, Bidayuh, Malay, Melanau, Chinese, and
various Orang Ulu communities. This rich mosaic of languages, belief systems, customs, and ecological practices.
is integral to how local communities understand and respond to environmental challenges. For generations,
indigenous peoples in Sarawak have acted as stewards of forests, rivers, and highland ecosystems. Traditional
practices such as rotational agriculture, forest conservation, oral mapping, and riverine management have
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sustained both biodiversity and community well-being. These localised systems of land care offer scalable,
community-based models for climate mitigation and adaptation.

The persistence of Native Customary Rights (NCR) land and the rise of participatory mapping initiatives highlight
the critical role of place-based knowledge in environmental governance. These practices, when meaningfully
integrated into formal policy frameworks, provide a pathway toward equitable and sustainable climate action.
The preservation of indigenous knowledge, the affirmation of land rights, and the empowerment of local
communities are essential components of a just transition.

Sarawak demonstrates that culturally grounded, ecologically responsible, and community-led approaches lead to
policy frameworks that honor indigenous agency, protect knowledge sovereignty, and integrate heritage-based
innovation into the global climate agenda.

Brunei Darussalam

The nine studies conducted by the Brunei team in the Social Wellbeing and Cultural Diversity Cluster cover topics
like languages and culture, education and institutions, gender and empowerment, economy and employment, and
environmental management.

In language and education, the preservation and revitalisation of local culture, language, and ethnic identities are
evident through community and grassroots initiatives and institutional practices. Grassroots efforts in cultural
reconstruction and intergenerational sharing of values highlight community agency and resilience in safeguarding
heritage. The evolution of language education in Brunei emphasises its expanded role in fostering dialogue,
regional cooperation, and identity formation.

Educational institutions play the crucial role in strengthening knowledge of the sciences, technology, and
sustainability fields (e.g. renewable energy, biodiversity and digital innovation). Educational institutions also
aligning literacy and cultural preservation with national development goals.

The community-focused studies explore the resilience of local farmers to climate change and their efforts to
manage flood risks in peri-urban areas, displaying adaptive strategies for environmental sustainability and disaster
risk reduction. The overall conclusion from these community-focused studies is that Brunei is embracing holistic,
inclusive, and culturally grounded pathways that will lead to successful sustainable development and societal
resilience.

Analytical Cluster 6: Water and Mineral Resources in Borneo
Water Resources: Abundance under Threat

Borneo’s extensive network of rivers forms the lifeblood of its ecological and economic systems. With annual
rainfall averaging between 2,500 and 4,000 millimetres, the island has long been regarded as a water-rich region.
However, recent climate shifts have made rainfall increasingly unpredictable, leading to prolonged dry spells and
extreme floods that disrupt agriculture, hydropower and water supply systems. What was once perceived as
hydrological abundance is now marked by increasing vulnerability.
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Sedimentation from logging, industrial effluent and agricultural runoff continues to degrade water quality,
confirming that Borneo’s crisis lies in governance, not scarcity. Addressing these challenges requires integrated
catchment management, stricter environmental enforcement, and digital water-quality monitoring systems
capable of real-time assessment and early warning.

Hydrological modelling and monitoring in the Mahakam Delta in Indonesia demonstrate the application of basin-
level management using remote sensing to optimise irrigation, manage scarcity and mitigate floods. These
integrated approaches illustrate how scientific and technological interventions can strengthen resilience in flood-
prone regions of Kalimantan, where rainfall variability and deforestation amplify hydrological risks.

Brunei Darussalam maintains regional hydrological stability through its well-preserved river catchments, notably
the Belait and Tutong basins, which also buffer coastal ecosystems within the Brunei Bay watershed. Its effective
conservation, efficient use, and protection of natural catchments ensures water security.

Climate variability is intensifying hydrological extremes across Borneo, with longer droughts and flash floods
disrupting agriculture and water supply. These changes underscore the urgency of basin-level climate adaptation.
Institutional responses have been initiated. In Sarawak, the Water Grid and Master Plan 2030 aim to expand water
supply coverage, while Sabah’s Integrated Water Resources Management (IWRM) framework promotes
participatory basin-level governance. Yet, persistent federal-state fragmentation and limited data coordination
weaken implementation. Brunei’s implementation of IWRM principles complements these initiatives, ensuring
sustainable freshwater management under its National Climate Change Policy (2020).

Mineral Resources: Economic Catalyst and Ecological Risk

The Malaysian states of Sabah and Sarawak possess significant deposits of oil, gas, coal, copper, gold and rare
earth elements, resources that have powered industrialisation and attracted major investments. Industrial parks,
such as Samalaju and Sipitang, symbolise the strategic role of these resources in driving regional growth.
However, this heavy dependence on extractive sectors also increases exposure to market volatility, environmental
degradation and international decarbonisation pressures.

Across Indonesian Borneo, mineral resources, including gold, copper, hydrocarbons and rare earth elements, have
historically underpinned economic growth and export revenues. However, unregulated mining has resulted in
mercury contamination, river pollution and encroachment on Indigenous territories. Recognising these
challenges, Indonesia has introduced legal reforms to strengthen reclamation obligations, tighten oversight of
mining permits and require free, prior and informed consent (FPIC) for affected communities. Cleaner
technologies and stricter environmental standards are now central to Indonesia’s mining governance agenda.

Brunei Darussalam, while less reliant on large-scale extractive industries, is transitioning towards a low-carbon
energy model through renewable diversification and enhanced petroleum sector governance. Its approach
underscores the importance of balancing resource extraction with long-term environmental integrity.

Malaysia’s PCDS 2030 and Indonesia’s recent mining reforms are linking resource extraction to legal
accountability and environmental resilience through enforcement of Environmental, Social and Governance
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(ESG) standards, adoption of Al-based monitoring, and introduction to requirements to transition towards
circular-mining practices.

The Water—Forest—Peatland—Mineral Nexus & the Need for Policy Integration to Ensure Sustainability

The sustainability of Borneo cannot be understood through isolated resource management. Its water, forest,
peatland and mineral systems are deeply interconnected, each influencing the stability of the others. Deforestation
for timber and mining weakens watersheds and accelerates erosion, while peatland drainage releases stored carbon
and reduces groundwater recharge. This ecological imbalance reveals that sustainability must be governed across
the entire resource nexus rather than within sectoral silos.

Indonesian Borneo’s vast peatlands, spanning more than 7.5 million hectares, act as natural hydrological
regulators and immense carbon sinks. Under the Peatland Restoration Agency (BRGM), Indonesia restored over
51,000 hectares in 2023 through rewetting, replanting and livelihood enhancement. These efforts support the
national Forestry and Other Land Use (FOLU) Net Sink 2030 target, demonstrating measurable progress in both
climate mitigation and community well-being. Brunei’s extensive protected forests, covering over 70 percent of
its land area, further reinforce the island’s carbon and water balance, safeguarding transboundary ecological
corridors shared with Sarawak and Sabah.

These restoration efforts illustrate the wider water—forest—peatland—mineral nexus, where ecological balance,
climate mitigation, and community livelihoods converge. The rising incidence of conflicts over land, mining, and
hydropower development underscores the need for environmental mediation, a process that promotes dialogue,
trust, and co-creation among government, industry, and communities.

Institutional reform is central to achieving effective sustainability governance. At present, fragmented authority
among federal, state, and local bodies results in overlapping mandates and inefficiencies. Institutional reform,
such as establishing State Water Commissions and implementing Integrated River Basin Management (IRBM),
is essential to overcome overlapping mandates. Better enforcement of Environmental Impact Assessment (EIA)
compliance and encouragement of public participation in project evaluations would strengthen, respectively, the
effectiveness and legitimacy of environmental decision-making.

Brunei Darussalam’s strong environmental governance, grounded in its National Climate Change Policy and
forest reservation framework, contributes to Borneo-wide policy coherence. Its model of centralised coordination
and scientific monitoring offers practical lessons for transboundary cooperation and shared data management
under SPB and UNSDSN.

Effective sustainability governance also demands policy coherence. The adoption of IRBM would bridge
catchment, urban and coastal systems, creating a unified management structure. Both Sarawak’s PCDS 2030 and
Sabah’s Energy Roadmap 2040 already have anchored green growth strategies and renewable diversification. In
addition, Ecological Fiscal Transfers (EFTs) could incentivise subnational governments to protect ecosystems,
turning conservation into an economic opportunity. Policy coherence is the bedrock of sustainability governance.

To summarise, the transformation of Borneo’s development trajectory rests on four strategic pillars:
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1. Environmental sustainability through IRBM and Nature-based Solutions (NbS). Nature-based solutions
remain the most cost-effective resilience investments, protecting riparian buffers, restoring peatlands and
expanding mangrove rehabilitation to restore ecological balance and provide livelihood benefits.;

2. Economic diversification via renewable energy and circular industries;

3. Social inclusion through community empowerment and equitable benefit-sharing; and

4. Regional cooperation to harmonise transboundary governance.

SPB proposes the establishment of the Borneo Environmental Data Hub to strengthen coordination and data
transparency across Malaysia, Brunei Darussalam and Indonesia. Embedding resilience metrics into policy
evaluation will ensure that Borneo’s transition from extraction to regeneration. The existence of resilience metrics
will also enable the mobilization of green finance that will make Borneo’s transition from extraction to
regeneration enduring.

Analytical Cluster 7: Economic Development
7.1: Brunei Darussalam
Economic Structure and Recent Performance

Brunei is a small coastal state of roughly 5,765 square kilometres, and its population is about 455,500. Urban

planning has favoured a low-density pattern centred on Brunei-Muara, which improves living space but raises
transport costs and the per-capita expense of public infrastructure. On sustainability, Brunei has aligned early

with global frameworks, and since 2020 the Brunei National Climate Change Policy (BNCCP) has provided a
formal structure for climate mitigation and resilience.

The country’s modern economy was built on hydrocarbons following commercial oil discoveries at Seria in
1929 and the development of large offshore fields such as South West Ampa and Champion from the 1960s
onward. Proven reserves reported in the mid-2010s were on the order of one billion barrels of oil and about 300
billion cubic metres of gas. Production has gradually declined from about 153,000 barrels per day in 2011 to
around 98,000 barrels per day in 2021, although new field work has aimed to stabilise output.

The economy remains dominated by oil and gas and their downstream derivatives: depending on the year and
measure, hydrocarbons account for roughly one-half to two-thirds of value added, while market and public
services together contribute about one-third. Agriculture, forestry, and fisheries are small at just over one
percent of GDP. The fiscal position reflects this structure: about ninety percent of government revenue is linked
to hydrocarbons. Trade is heavily concentrated in mineral fuels and chemicals, and exposure to world energy
prices transmits global geopolitical risk into domestic macroeconomic volatility.

Employment is split between a large public sector and a private sector that is still developing breadth and depth.
Unemployment has hovered around five percent. Before the pandemic, growth was mainly driven by factor
accumulation, and measured total factor productivity (TFP) growth was weak or negative. After the pandemic
shock, firms adopted more digital tools and streamlined processes, and TFP growth was positive in 2020-2023.
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In 2024, real GDP is estimated to have grown by a little above four percent, with oil and gas output expanding
faster than the non-oil economy as specific fields came on stream or completed maintenance.

Policy Direction and Alignment with the SDGs

The national development plan, Wawasan 2035, sets out Brunei’s long-run aspiration to achieve a highly skilled
population, top-quartile quality of life, and a dynamic and sustainable economy by 2035. The agenda is
translated into measurable outcomes and indicators across multiple sectors. The BNCCP, introduced in 2020,
complements this vision by identifying ten strategies for a low-carbon transition and stronger climate resilience.
Targets include lifting the renewable share of power capacity to roughly one-third by 2035 and increasing the
electric-vehicle share of annual sales to about sixty percent. Because the non-hydro renewable baseline was
very low in 2021, achieving these goals will require rapid grid reinforcement, storage solutions, dependable
clean-power procurement, and supportive regulations.

Achieving the targets in Wawasan 2035 and BNCCP will require execution capacity, credible measurement and
verification systems, and sustained coordination across agencies.

Key Challenges for Growth, Environmental Sustainability, and Social Welfare

The core growth challenge is the economy’s dependence on a single volatile export. Hydrocarbon cycles create
swings in GDP, the current account, and public revenue, while Dutch-disease dynamics suppress the
development of competitive tradable services and manufacturing. The social preference for public-sector jobs
limit private-sector dynamism, and the dispersed urban form raises transport and service-delivery costs.

Environmental pressures are linked to high per-capita energy use and to physical risks along the coast and in
peatland areas. Mitigation efforts therefore need to proceed in parallel with adaptation measures that address
coastal vulnerability, heat stress, and potential peat and fire risks.

Towards a Dynamic, Sustainable and Inclusive Future

Brunei must plan for the gradual decline of legacy hydrocarbon output while treating climate transition policies
abroad as a structural shock to long-run demand. The strategic question is not whether to diversify, but how to
sequence investments so that new activities can reach scale without undermining fiscal stability or
environmental assets. A whole-of-nation approach is recommended, with universities and industry associations
helping to design programmes, prepare bankable projects, and supply the specialised skills that firms will
require.

The economic centrality of oil and gas cannot be replaced overnight. The practical task is to maintain safety and
efficiency in existing operations, reduce methane and energy waste, and channel a predictable portion of
resource rents into assets that generate future income. In macro-financial terms, this implies credible rules for
saving and investing hydrocarbon revenues, robust maintenance of the currency arrangement, and careful
management of downstream investment cycles so that fiscal buffers are rebuilt when prices are strong.
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The new, green growth policy agenda should prioritise the following actions:

cultivate innovation-led services such as digital business operations, logistics management, compliance
and measurement services, and Islamic finance. These activities exploit the country’s human capital and
connectivity and can raise firm-level productivity through better management and energy monitoring;
invest in high value-added downstream manufacturing industries that do not expand the environmental
footprint;

realise the nature-based opportunities in verified timber, peat and mangrove restoration, and marine
ecotourism. These activities must be organised under high-integrity conservation rules to avoid perverse
outcomes;

establish a green energy system. Utility-scale and distributed solar, storage, and demand-side
management can form the backbone of a gradual transition, supported by electric-vehicle charging
infrastructure and, where financially sensible, pilot projects in hydrogen or ammonia;

create a small delivery unit that publishes quarterly dashboards tracking diversification, renewable
capacity, energy efficiency, and inclusion, and budget disbursements should be tied to verified
milestones;

set up a pooled ‘Green Facilities’ platform to aggregate many modest-sized projects into investable
portfolios and provide first-loss capital or guarantees to crowd in private lending;

create vocational pipelines to offer stackable, short courses (six-to-twelve-week modules) that end with
recognised certification and job placement.

on the energy side, tender dependable clean-power blocks—solar paired with storage—and lay out a
clear five-year interconnection plan and tariff pathway.

for nature-based finance, prepare jurisdiction-level proposals under recognised standards and
ring-fencing a share of proceeds for local livelihoods will help align conservation with development.
set firm rules on the use of resource rents -- including caps on annual withdrawals and disclosure of
climate-transition risks -- to provide a stable financial base for long-term investment in human capital,
restoration, and productivity-enhancing infrastructure.

7.2: Kalimantan (the five Indonesian provinces in Borneo)

Economic Growth Challenges in Kalimantan: Structure and Productivity

Kalimantan contributes about 8% of Indonesia’s GDP with only 6% of the population; and its aggregate
performance has long been shaped by a narrow set of extractive and land-based activities. The composition of
gross regional domestic product (GRDP) is heavily skewed toward production of raw commodities e.g. mining
and quarrying in East Kalimantan hover around one-half of provincial GRDP and remain sizeable in North
Kalimantan as well. This highly concentrated pattern of raw commodity production exposes provincial growth

paths to terms-of-trade swings. Central Kalimantan’s growth spurt during 2019-2022 coincided with a palm-oil
price spike (USD 1,276/MT in 2022), while East and North Kalimantan’s growth slump in 2015 coincided with
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falling coal prices and weakening Chinese import demand. These co-movements underscore the vulnerability of
headline growth to commodity cycles.

The investment narrative further reinforces this concern. The series on foreign direct investment (PMA) and
domestic investment (PMDN) shows that PMA rose steadily until about 2015, then lost momentum before
recovering after 2021, while PMDN fluctuated but increased markedly from 2017 onward and has often
exceeded PMA since 2018.

Importantly, there are two worrisome aspects about the investment dynamics. First, the composition of
investment shifted from primary to services before manufacturing sector had established itself significantly.
Second, the incremental capital—output ratio (ICOR)—a proxy for the costliness or efficiency of investment—
trended upward in most Kalimantan provinces in 2020-2024 relative to 2005-2009. In plain terms, each rupiah
of capital has been buying less incremental output than before. This pattern is consistent with persistent
bottlenecks in permitting, land acquisition, and utility relocation; with logistics frictions between interior
districts and river or sea ports; and with human-capital constraints that limit the absorption of higher-
productivity activities.

Tourism illustrates the execution gap from another angle. Despite rich ecological and cultural endowments, the
prevailing model remains volume-oriented. Leakages in tourism income occur through imported inputs and the
limited local capture of high-margin services. Without concerted upgrading—quality standards, destination
management, and a pivot to meetings, incentives, conferences, and exhibitions (MICE) tied to conservation
finance—the sector’s multiplier effects will remain below potential.

Institutional Inadequacies

Decentralization laws (2004/2014) assigned significant roles to local governments, but subsequent legal
changes concentrated licensing of resource extraction at the hands of the national government (Omnibus Law,
2020; Government Regulation No. 2, 2021; and Law No. 6, 2023). Environmental risk assessment is now
centralized at the national ministries; and parliamentary approval was removed for certain forest-use changes.
Spatial planning remains top-down. Community inputs were often solicited but had been weakly integrated into
subsequent plans. The results are proliferation of resource extraction permits without local safeguards, frequent
overlaps in the resource extraction concessions with fragile ecosystems, and the risk that many of the National
Strategic Projects which received accelerated-approval to jumpstart development had sidestepped
environmental due diligence.

Corruption vulnerabilities persist along the extractive value chain from area designation to permit issuance and
regulation enforcement. Corruption (patron-client dynamics and rent-seeking) has historically intersected with
transmigration, mega-projects (e.g., Mega-Rice), and new industrial zones, at times leading to peat drainage and
forest conversion resulting in large CO2 emissions.

Social Challenges in Kalimantan: Poverty, Human Capital, and Spatial Traps

Extractive booms have not translated into universal social progress. Interior and indigenous communities
continue to face persistent poverty pockets, service gaps, and tenure conflicts (due to plural forms of tenure
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arrangements, traditional practices versus formal legal protocol) that complicate access to programs and
investment opportunities.

The village-level environmental indicators reveal a broad deterioration in the lived environment over the past
decade. Water pollution emerges as the most prevalent concern. The share of villages reporting contaminated
water bodies in their vicinity pollution rose across all five provinces from 2014 to 2018, with the proportion in
Central Kalimantan reaching 43.5% from 30.6%. Land pollution also trended upward over the same period,
while air pollution declined from an elevated base. Haze had until recent years been an annual phenomenon
from clearing of forests and peatlands, causing substantial damage to health. These dynamics interact with weak
basic services to depress health outcomes and increase vulnerability to shocks.

Human-capital outcomes mirror these spatial disparities. Skills mismatches are evident in the slow growth of
higher-value manufacturing and services. A credible ‘just transition’ will therefore require not only reskilling
pathways for workers in coal and palm-oil value chains but also stronger school-to-work linkages in secondary
towns and interior districts. Social protection must be configured to support households during episodes of
market volatility and during compliance-driven restructuring, particularly where smallholders and informal
workers face short-term income losses while new activities scale up.

Environmental Challenges in Kalimantan: Land Use, Energy Mix, and Coastal Pressures

The environmental evidence is unambiguous about the scale and pace of land use change. Based on Landsat
imagery, old-growth forests covered approximately 40.3 million hectares (about 75.6 percent of the island) in
1973. Between 1973 and 2015, an estimated 14.4 million hectares—or 35.6 percent of old-growth—were lost,
with about 11.5 million hectares cleared before 2000. Net deforestation since 1990 has been particularly
concentrated in primary dryland forests and secondary peat-swamp forests. Kalimantan contains Indonesia’s
second-largest peatland area after Sumatra, concentrated mainly in Central and West Kalimantan. On a medium-
resolution time series, peatlands shrank by roughly 1.64 million hectares between 2002 and 2011—equivalent to
a decline on the order of a quarter to a third—with West Kalimantan alone losing about 0.68 million hectares.

The drivers of land use change are equally clear. Plantation area (oil palm plus pulpwood) expanded by about
5.7 million ha, about 40% of total deforestation. Coal mining footprints also expanded notably between 2000
and 2014. The environmental costs vary considerably by soil type, e.g. converting forests to oil palm on
peatlands can emit on the order of eighty-plus tons of CO: per hectare per year, compared with a much lower
emissions profile on mineral soils. Repeated anthropogenic fires (98 percent of which are man-made) and
drainage (from land use conversion) then lock in hydrological damage and long-term loss of peat carbon.
Scenario analyses show that business-as-usual (BAU) expansion yields high private returns but very large social
costs (negative externalities). A moratorium on plantation expansion or restricting plantation expansion to
already-degraded land expansion can yield positive social net benefits.

Finally, across 32 indicators of social performance and ecological damage in the Doughnut Economics
framework, all Kalimantan provinces fall in the quadrant of high ecological overshoot with low-to-medium
social performance. This configuration calls for a restorative growth strategy.
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New Environmentally-Friendly Growth Drivers for Kalimantan

A credible transition must emphasize productivity improvements and value addition within existing footprints
rather than extensive land conversion. In agro-industry, the priority is to replant aging oil-palm and rubber
stands with higher-yield material—especially among smallholders—while enforcing No Deforestation, No Peat,
No Exploitation (NDPE) and the Indonesian Sustainable Palm Oil (ISPO) standard. There must be absolute
prohibition on expansion of agricultural/mining activities in areas with high conservation value (HCV, rich
biodiversity) and high carbon value (HCV, high sequestration of CO2), and in peatland

The restorative strategy should also direct capital toward downstream processing—specialty oleochemicals, oils
and fats, engineered wood, cellulose fibers, and food processing—where Kalimantan can capture larger value
shares. Environmental externalities can be reduced through biomass valorization, including the capture of
methane from palm-oil mill effluent (POME) for power and heat and the development of bio-based materials.

A managed coal decline must proceed in tandem with a just-transition architecture. Provincial governments
should map worker and supplier exposure at the district level, establish transition funds to finance reskilling and
mine-site restoration, and set phased retirement or divestment roadmaps to mitigate stranded-asset risks. In
parallel, the blue economy can generate diversified livelihoods by scaling sustainable aquaculture, strengthening
fisheries co-management with science-based total allowable catches and gear restrictions, and expanding marine
protected areas in critical habitats. Monetizing blue carbon through mangrove and peat-swamp restoration
should recycle revenues into community dividends and coastal infrastructure.

Clean-energy deployment is a second pillar of diversification. The region can grow utility-scale solar, carefully
designed run-of-river hydropower, and biomass/biogas resources while modernizing the grid to enable firm
integration of variable renewable energy. In remote settlements, hybrid mini-grids can deliver reliable electricity
at lower life-cycle cost than network extension. Competitive auctions with transparent, de-risked power-
purchase agreements—and tariff degression rules as capacity scales—will crowd in private capital while
maintaining affordability.

Finally, Kalimantan should leverage digital and logistics services as cross-cutting enablers. Traceability
platforms and satellite- or Al-assisted monitoring can reduce compliance costs and accelerate jurisdictional
certification of green production processes that would satisfy the environmental-impact scrutiny in foreign
export markets. River-port upgrades, cold-chain investments, and better last-mile links from interior districts
will lower spoilage and emissions while raising farm-gate prices. A ‘Land and Permit Concierge’ that prioritizes
non-forest, non-peat sites for secondary manufacturing can shorten project preparation times and increase
investor certainty.

Implementation Milestones for Kalimantan's Transition

The transition requires a delivery backbone that locks in continuity, transparency, and measurable progress.
Within twelve months, the provinces should jointly stand up a Transition Delivery Council chaired by the
governors to coordinate permits, land acquisition, and utility relocation. A public dashboard should track
physical progress, procurement, safeguard compliance, and spending for all strategic projects above a defined
threshold. During the same period, a palm-oil smallholder replanting window tied to NDPE/ISPO compliance
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and mill offtake agreements should be launched, and at least one hybrid mini-grid pilot should be initiated in
each province. District-level mapping of coal-value-chain exposure should begin with social-dialogue platforms
to design fair compensation and reskilling.

By eighteen months, authorities should complete two rounds of renewable-energy auctions and commission at
least fifty megawatts of distributed or utility renewable energy with storage hybrids. The first jurisdictional
traceability pilots should be certified, while two fisheries co-management units should be operational with
science-based total allowable catches and gear rules. Peat re-wetting programs and fire-free compacts should be
launched in the highest-risk districts to reduce catastrophe risk.

Between twenty-four and thirty-six months, more than thirty percent of smallholder oil-palm area in priority
clusters should be under replanting with high-yield material. A ‘Kalimantan Green Facilities’ platform should be
established to aggregate and finance small clean-technology and restoration projects. Cadastre digitization
should be substantially complete in growth corridors and ecologically sensitive zones. Provincial measurement—
reporting—verification (MRV) standards should be in force to publish annual statistics on forest cover, fisheries
status, renewable-energy generation, and access to basic services, thereby anchoring the transition in verifiable
outcomes.

Feasibility, Equity, and Risk Management for Kalimantan's Transition

The program is feasible if institutional reforms accompany capital deployment. Disciplined project preparation
and competitive procurement can reduce cost overruns and crowd in private investment. A coherent land-
administration system—centered on a transparent digital cadastre and clear tenure—lowers conflict risk and
speeds permitting. To build manufacturing depth, investment facilitation should pre-vet secondary-sector sites
and provide a one-stop interface for environmental approvals, utilities, and logistics access. On the demand
side, anchor-procurement commitments by public agencies and large buyers can secure initial orders for local
suppliers, raising multipliers.

Equity objectives must be explicit. Provinces should set measurable targets for indigenous participation,
women’s employment, and youth apprenticeships in renewable energy, restoration, and agro-processing supply
chains. Compensation schemes in coal districts should be transparent, rules-based, and time-bound; where
smallholders bear the cost of compliance with NDPE/ISPO, grant support and concessional finance can prevent
exclusion from formal markets.

To manage risk and cost of capital, state budgets should fund the institutional ‘software’—cadastre, MRV,
permitting—and multilaterals and development finance institutions (DFIs) should provide first-loss tranches
(i.e. blended finance where a small slice — say 10-20% -- of a loan pool that absorbs the first credit losses,
protecting commercial lenders and lowering their interest rate); guarantees to repay lenders if the borrower
defaults, thus reducing banks’ capital charges and cost of funds; and interest-rate buy-downs that pay part of the
interest so borrowers -- e.g., smallholders -- can afford loans.

Sustainability-linked instruments can align finance with outcomes, reducing coupons when verified KPIs—such
as methane capture from POME, number of hectares of degraded land restored, and number of laid off workers
placed—are met. A public-private partnership can create a Kalimantan Green Facilities platform to aggregate
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small individually-unbankable activities into bankable pools. Provincial sovereign wealth fund can be
established to use windfall taxes from mining and plantation sectors to invest in geen transition programs to
avoid boom-bust budgets and turn finite resource rents into long-run assets (human capital, land and water
restoration, and product diversification).

Above all, the publication of an annual ‘Equity and Sustainability Scorecard’ will maintain accountability and
allow mid-course correction.

7.3: East Malaysia
Sabah
Sabah’s Desired Development Arc: From Volatility to Value Creation

Sabah’s endowments are rare: world-class biodiversity in Danum Valley and Tabin, iconic destinations such as
Mount Kinabalu and Sipadan, and maritime corridors that place the state astride key trade routes. In 2023,
Sabah contributed about 5.5 percent of Malaysia’s GDP—sixth among states. The services sector now exceeds
half of state output, manufacturing has been resilient but modest, and mining has retreated from its 2017 peak.
Tourism has rebounded strongly since the pandemic, but leakages remain high where local value capture is thin.

A recurring theme in Sabah’s data is concentration risk. Reliance on oil, gas, and oil-palm revenues renders
public finances and private activity sensitive to external price cycles. When crude and gas prices soften, mining
and quarrying value added slides; when commodity prices climb, the upswing does not always translate into
durable capacity building. The remedy is not a wholesale rejection of these sectors but a purposeful broadening
of the productive base: downstream processing where the state has comparative advantages, a deeper tourism
product that emphasizes quality over volume, and a measurable shift toward renewables and environmental
services.

The institutional agenda follows naturally: predictable rules for permits and land, faster coordination on utilities
and right-of-way, and systematic use of transparent procurement. Where investors see credible timelines and
fair enforcement, the cost of capital falls and diversification accelerates.

Human Development and the Geography of Opportunity in Sabah

Poverty in Sabah is both persistent and spatially concentrated. Using the 2019 Poverty Line Income, roughly
one in five households is poor, and rural incidence is even higher. Eight of the ten poorest districts in Malaysia
are located in Sabah. These figures speak to an infrastructure and services gap: safe piped water, reliable
electricity, and broadband access are uneven, particularly in interior and island communities. Youth literacy,
which trails the national average by a wide margin, reinforces a pattern in which many young people struggle to
transition into the formal sector even when jobs begin to materialize.

An inclusion strategy for Sabah therefore starts with access—roads that link villages to markets and clinics,
clean water systems that reduce illness and save time for study and work, and digital connectivity that opens
opportunities in education and services. It also requires a ladder of skills and credentials that fit the evolving
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structure of the economy: operations and maintenance for renewable energy projects; aquaculture, quality
control, and traceability in the blue economy; food processing and safety standards; and destination
management in tourism.

Stewardship of Natural Capital, Energy Transition and the Maritime Opportunity in Sabah

Sabah’s long-run competitiveness is inseparable from the integrity of its forests and coastal ecosystems. Legacy
logging and land conversion have left fragile watersheds; unmanaged tourism risks congestion and habitat
stress; and in the marine realm, incomplete stock information and weak deterrence of illegal, unreported, and
unregulated fishing threaten long-term yields. A state that trades on nature must invest in nature—through
conservation finance, science-based harvest rules, and local enforcement capacity that is visible and legitimate
in the eyes of communities.

The energy roadmap calls for a decisive pivot: from a single-digit share of renewable capacity today to more
than half by 2035 and eighty percent by mid-century. Institutional reform—most notably the creation of the
Energy Commission of Sabah—provides the regulatory backbone for auctions, grid modernization, and
transparent power-purchase agreements. Flagship investments such as the 187.5-megawatt Ulu Padas
Hydroelectric Project can contribute firm capacity if environmental and social safeguards are world-class and
benefit-sharing is credible.

The blue economy is the natural partner to this transition. Sustainable aquaculture and fisheries co-management,
expansion of marine protected areas, and monetization of blue carbon in mangroves can generate livelihoods
while strengthening resilience. Properly designed, eco-tourism and research-based tourism raise average spend
per visitor and channel user fees into ecosystem maintenance.

A Policy Portfolio That Matches Sabah's Reality

Tourism for value, not volume. Move beyond headcounts toward quality standards, length-of-stay extensions,
and diversified products—eco-tourism, scientific and educational tourism, and carefully curated culture and
heritage. Institute destination carrying-capacity rules and earmark user fees for conservation and community
facilities.

Agro-industry that upgrades without expanding frontiers. Prioritize yield improvement and replanting on
existing estates, especially for smallholders; tighten safeguards for high-conservation-value and
high-carbon-value areas; and promote downstream processing (oils and fats, specialty oleochemicals,
engineered wood, and foods) to capture more value domestically.

Blue-economy clusters with clear property and usage rights. Establish fisheries co-management units with
science-based limits and gear rules; scale aquaculture with strict biosecurity and traceability; invest in mangrove
restoration; and structure blue-carbon projects so that communities receive transparent dividends.

Renewables at scale with strong regulation. Run competitive auctions with tariff degression, prioritize grid
reliability in growth corridors, and pilot hybrid mini-grids for remote settlements. Project-level safeguards
should include climate-resilience tests and locally negotiated benefit-sharing agreements.
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Human-capital ladders linked to procurement. Tie district-level technical and vocational programs to hiring
compacts with firms in renewable energy, aquaculture, food processing, eco-tourism operations, and
environmental services such as measurement, reporting, and verification. Public anchors—schools, hospitals,
and agencies—should commit to sourcing from registered local cooperatives and SMEs, creating stable markets
for graduates and entrepreneurs.

Execution capacity will determine outcomes. A Sabah Infrastructure and Transition Council, embedded in the
Chief Minister’s Department, can coordinate land acquisition, utility relocation, and permitting across agencies;
publish an open dashboard for all strategic projects; and commission independent audits. Within a year, the
council should be operational, the dashboard live, and a baseline published for forests, fisheries, renewable
generation, and access to basic services. By eighteen months, two renewable-energy auctions should be
completed, at least one hybrid mini-grid should be running, and fisheries co-management units should be
enforcing rules in priority zones. Within three years, jurisdictional traceability for agro-products should be
functioning, a digital cadastre substantially complete in growth corridors and sensitive ecosystems, and annual
equity-and-sustainability scorecards in the public domain.

If Sabah can align its institutions with its ambitions, the state can achieve a different kind of convergence:
closing income and service gaps while protecting the natural capital on which its future depends.

Sarawak
The Social-Environmental Landscape in Sarawak

Sarawak is the largest state in Malaysia, covering about 124,450 km?, which is almost 38% of Malaysia’s land
area. Its historical trajectory—spanning Brooke rule, British administration, and federation—has produced a
distinctive institutional and cultural landscape.

Sarawak holds about 7.77 million hectares in its Permanent Forest Estate, yet deforestation, watershed
degradation, and peat loss threaten climate resilience and livelihoods. The Bakun Hydroelectric Dam illustrates
the complexity of large-project development: forest loss, resettlement to Sungai Asap, and long-lasting livelihood
impacts. Monoculture expansion alters hydrology and biodiversity, and fossil-fuel use elevates greenhouse-gas
emissions.

Urbanization has reached roughly 57 percent versus 43 percent rural. Native Sarawakians comprise about 47.2
percent of the population, with several smaller sub-ethnic groups showing demographic decline and language
loss. Rural-to-urban migration and inward foreign migration are reshaping historic riverine settlement patterns.
These trends require more granular data, language preservation initiatives, and equitable service provision for
increasingly mobile communities. The rise in drug and substance abuse, including among rural youth, also calls
for multi-agency prevention and rehabilitation embedded within the broader development agenda.

The Strategic Economic Development Agenda of Sarawak

Agriculture remains a pillar of the Sarawak economy. Sarawak accounted for 21.7 percent of Malaysia’s crude
palm oil (CPO) in 2022 and contributed 17.7 percent to national agricultural GDP.
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The energy complex is being repositioned through the Sarawak Gas Roadmap and PETROS (state oil and gas),
with a central role for carbon capture, utilization, and storage (CCUS). By 2030, oil and gas are projected to add
more than RM60 billion to GDP.

The primary challenges to growth are sectoral concentration (hydrocarbons, palm oil), high logistics costs across
a large and sparsely populated territory, and coordination and skills bottlenecks that slow investment efficiency.
Sustainability challenges center on forest integrity, peat protection, and credible environmental and social
safeguards for large projects; while welfare challenges involve rural service deficits, resettlement legacies, and
risks to small indigenous communities’ cultural continuity.

Sarawak aims to reduce its economic dependence on hydrocarbon by growing higher-productivity agriculture and
manufacturing, technology and tourism industries within a digital and sustainability framework; and by becoming
a major exporter of green energy. The National Energy Transition Roadmap (NETR) and the Sarawak Corridor
of Renewable Energy (SCORE) will guide the emergence of clean-power intensive industries and exports.

Since 2008, SCORE has underpinned this pivot by leveraging hydropower; today Sarawak Energy Berhad (SEB)
targets 10 GW by 2030 and is advancing the Borneo Power Grid (BPG) as Sarawak’s contribution to the ASEAN
Power Grid (APG). The plan integrates six economic sectors—manufacturing, agriculture, tourism, forestry,
mining, and social services—backed by seven strategic enablers, with renewable energy as a primary enabler and
export proposition (“Battery of Borneo”).

The other major green growth drivers envisaged by the State Economic Action Council (SEAC) and the
Post-COVID Development Strategy 2030 (PCDS 2030), besides clean energy exports (from hydro modernization,
solar, sustainably sourced biomass, and cross-border interconnection via BPG/APG, i.e. Borneo Power Grid /
ASEAN Power Grid) are higher-value and traceable modern agricultural products (replanting and climate-smart
practices on existing footprints, cold-chain logistics, and premium-market access), and community-based eco-
tourism.

The logistics reforms underway — like Bintulu’s conversion to a state port targeted for early 2025, and a state-
airline strategy via the MASwings takeover — will unlock scale for MSMEs, reduce export market-access
frictions, and expand linkages across Sarawak’s large geography.

The PCDS-SCORE-SEAC economic development strategy is coherent and outward-looking but successful
outcomes will depend on transparent Measurement, Reporting, and Verification (MRV) procedures for Carbon
Capture, Utilization, and Storage (CCUS) activities and the environmental footprint of large projects. There have
to be inclusive consultation and compensation of stakeholders (learning from the Bakun Dam experience), tighter
alignment of TVET with clean-energy and logistics skills, more protection of forests and peatland, and more
rehabilitation of degraded land. Open progress dashboards and integrated youth-employment/anti-drug initiatives
would also strengthen the overall package.
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