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Abstract 
This paper investigates the extent to which the exploitation of fossil fuel reserves in the Liguasan Marsh, the Philippines’ 
largest intact wetland, threatens local species richness and habitat connectivity compared to its potential to reduce national 
fossil fuel import dependency. Following the declaration of a state of national energy emergency in 2026, pressure to 
utilize the Cotabato Basin’s estimated 202 million barrels of oil has grown. This study employs a qualitative secondary 
data analysis synthesizing government policy documents, economic impact reports, and ecological studies. The findings 
indicate that the ecological risks, specifically the permanent habitat fragmentation of the critically endangered Philippine 
eagle’s habitat and the potential release of sequestered carbon from the peatlands, far outweigh the economic benefits of 
local extraction. Furthermore, the analysis reveals that such industrial activity contradicts national sustainability targets, 
including the 35% renewable energy goal set for 2030. The study concludes that energy self-sufficiency is more 
effectively and sustainably achieved through the expansion of decentralized geothermal and solar infrastructure. 
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I. Introduction 

The Philippines is currently navigating a state of national energy emergency (Executive Order 110, 2026) 
triggered by the Middle East crisis and the militarization of the Strait of Hormuz. As a nation importing almost 
98% of its crude oil (CEIC, n.d.), the resulting price shocks have been catastrophic. In June 2025, diesel prices 
averaged approximately 55 PHP/L while gasoline and kerosene cost around 56 PHP/L; however, as of June 2, 
2026, gasoline prices have surged to an average of 102 PHP/L, a staggering 82% increase. These costs threaten 
to push up to 1.3 million Filipinos into poverty (Philippine Institute for Development Studies [PIDS], 2026). 
The government faces a "trilemma": managing a projected 5.3–6.9% annual growth in energy demand, ensuring 
self-sufficiency as the Malampaya gas field depletes, and meeting sustainability targets. This paper evaluates 
the proposed extraction in the Liguasan Marsh, the country's largest intact wetland (288,000 hectares), weighing 
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immediate energy security against the risk of an ecological "carbon bomb" due to the marsh’s carbon-rich 
peatlands. 

II. Literature Review 

 

The external environment (Social, Technological, Economic, Environmental, Political, Legal, Ethical: 
STEEPLE factors) dictates a shift toward domestic resource independence. Historically reliant on coal for over 
60% of its mix, the Philippines is transitioning toward a "bridge strategy" using Liquefied Natural Gas (LNG). 
This strategy utilizes LNG as a lower-carbon alternative to coal to stabilize the grid while renewable 
infrastructure is scaled, though import costs have tripled since 2025 (Varadhan & Chow, 2025). The Liguasan 
Marsh, spanning the Cotabato Basin, contains an estimated 202 million barrels of oil and approximately 23.2 
million m3 of gas. However, its "Extremely High Critical" conservation status (PBCPP) stems from its role as a 
sanctuary for 3,000+ species. Most at risk are the critically endangered Philippine crocodile (Crocodylus 
mindorensis), the Philippine eagle (Pithecophaga jefferyi), the Philippine duck (Anas luzonica), and the 
comb-crested jacana (Irediparra gallinacea). 

 

The primary ecological concern lies in the irreversible degradation of the Liguasan Marsh’s fragile ecosystem, 
which functions as a critical refuge for these endemic species. Industrial extraction requires seismic surveys and 
the construction of transport infrastructure, which fragment the habitats of the Philippine crocodile and the 
Philippine eagle. According to Tanalgo et al. (2024), the marsh already suffers from elevated mercury and 
phosphate levels. Elevated concentrations of mercury and phosphate were recorded at sampling sites within the 
marsh, with landscape modeling associating these pollutants with expanding croplands and urbanization in 
surrounding villages (Tanalgo et al.). The mercury is consistent with upstream artisanal and subsistence-scale 
gold mining, a documented source of mercury contamination in Mindanao’s river basins (Appleton et al., 1999), 
while phosphate levels reflect agricultural runoff and waste from nearby settlements. Additional drilling-related 
runoff would likely push these toxic concentrations beyond the recovery threshold for local aquatic life. 
Furthermore, the marsh’s peatlands act as a massive carbon sink. Disturbing this soil to access the reserves 
would create a "carbon bomb," releasing sequestered methane and CO2, while drainage and extraction channels 
free methane, a greenhouse gas roughly 28 times more potent than CO2 over 100 years. Although this would not 
directly affect the use of renewable energy, which is measured in capacity rather than emissions, it would 
undermine the emission reduction plan that the 35% renewable energy target for 2030 is intended to meet, 
therefore canceling out the climate impact from renewable expansion and compromising the Philippines’ 
commitment under its nationally determined contribution. 

III. Methodology 

 

The study employs a qualitative, secondary research design to evaluate the impacts of a proposed fossil fuel 
extraction in the Liguasan Marsh located in South Mindanao, Philippines. The research utilizes a comparative 

 
DOI: 10.5281/zenodo.23082397 Vol 4 | Issue 3 | September 2026 2 

 

https://www.reuters.com/sustainability/climate-energy/philippines-set-first-coal-power-decline-17-years-amid-rising-lng-use-2025-07-22


 

policy analysis foundation, weighing the possible socio-economic objectives of national energy security against 
the environmental duties of biodiversity conservation and climate mitigation. This approach was chosen to 
integrate different data points, ranging from macroeconomic energy policy to micro-level ecological studies, 
into a unified assessment of the project’s overall viability. 

 

Data were compiled through a structured document review of government policy documents, peer-reviewed 
ecological research, and economic reports published between 2024 and 2026. Searches were conducted in 
Google Scholar, and keywords included “Liguasan Marsh,” “Oil and Gas extraction Philippines,” and “peatland 
carbon.” Of around 10 documents found, 4 were used as primary sources, including Executive Order No. 110 
(2026) regarding the state of national energy emergency, energy reserve statistics from the Department of 
Energy, and socio-economic impact projections from the Philippine Institute for Development Studies (PIDS). 
Ecological data, specifically regarding species richness and toxicological thresholds, were gathered from 
peer-reviewed literature, including the recent environmental status assessments of the Liguasan Marsh by 
Tanalgo et al. (2024). 

 

The analysis followed a multi-criteria evaluation, in which qualitative ratings for each criterion were assigned 
and given equal weight, on the basis that energy security and ecological integrity carry similar importance. The 
criteria were: (1) energy potential, estimated at 202 million barrels of oil and 23.2 million m3 of gas, evaluated 
against projected national annual energy demand; (2) ecological risk, assessed using the ecological data to 
estimate the tipping point for habitat connectivity; (3) conservation status, based on the marsh’s classification as 
critical under the Philippine Biodiversity Conservation Priority Setting Program; and (4) long-term opportunity 
cost of destroying a major carbon-sequestering peatland ecosystem. A key limitation of this design is its 
exclusive reliance on secondary data: findings depend heavily on the accuracy, quality, and completeness of 
published sources rather than first-hand field observation, and projections by government or advocacy groups 
may carry bias that this review cannot verify.  

IV. Results 

 

The findings reveal a sharp difference between the short-term energy contribution of the proposed extraction 
and the long-term ecological liabilities of disturbing the Liguasan Marsh. The table below summarizes the 
comparison. 

 

Table 1. Multi-criteria comparison of proposed extraction vs. ecological preservation 

Metric Proposed Extraction Eco Preservation 

Energy Contribution 202 million barrels of oil; 23.2 Solar and Hydro contribution; 
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million m3 of gas Philippines already sources 78% 
of power from fossil fuels, 22% 
renewable 

Energy Security Domestic supply, reduces 
dependence on imports (net 
imports of oil = 29.7% of energy 
supply) 

Relies on renewables; longer 
lead time 

Economic Impact Royalties, jobs, reduced fuel 
import cost 

Fisheries and flood protection 
ecosystem services for ~112,00 
Maguindanoan families 

Carbon Impact Releases sequestered CO2/CH4 
(Carbon Bomb)  

Maintenance of peatland as 
carbon sink 

Biodiversity Impact Permanent habitat loss and 
fragmentation in a Key 
Biodiversity Area 

Maintains critical refuge; only 
PH site for the comb-crested 
jacana 

 

Biodiversity. The marsh supports at least 92 bird species, dozens of fish species, 6 reptile and 5 amphibian 
species, and 5,000 hectares of remaining old-growth forest1. It is a recognized Key Biodiversity Hotspot of 
international significance and the only Philippine site where the comb-crested jacana has ever been recorded. 
Tanalgo et al. (2024-25) document declining marshland health linked to human activity, with natural gas 
extraction labeled as a growing threat. 

Energy Demand. Philippine total energy consumption was 36.9 MTOE in 2023, increasing by around 2.9% 
annually, with net imported oil sitting at 29.7% of total primary supply. Peak electricity demand is projected to 
rise from 16.6 GW to 68.5 GW by 2050. In contrast, 202 million barrels is not a large buffer: even if extracted 
over 20 years, it equals only roughly 0.4% of projected cumulative demand. 

V. Discussion 
The Liguasan Marsh holds 202 million barrels of oil and 23.2 million m3 of gas, which could theoretically 
address a portion of the projected 5.3% to 6.9% annual growth in energy demand. However, the specific 
percentage that could be met without compromising the marsh's security is effectively zero. Because these 
reserves are situated directly beneath 288,000 hectares of "Extremely High Critical" conservation land, any 
extraction requires seismic surveys and heavy infrastructure. While this domestic supply could temporarily 
alleviate the 82% increase in gasoline prices, now at 102 PHP/L (“DOE: Bringing Fuel Prices,” 2026), it is 
impossible to access these resources without physically and chemically altering the wetland. 

The biodiversity of the Liguasan Marsh would face a catastrophic imbalance, with the survival of the critically 
endangered Philippine eagle hanging in the balance. While promoters could argue that industrial revenue could 
possibly fund remediation for existing mercury and phosphate pollution, these gains are speculative. In contrast, 
the negative impacts on the eagle are immediate and existential. The Philippine eagle (Pithecophaga jefferyi) is 
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listed as Critically Endangered by the IUCN, with an estimated global population of only about 128–924 mature 
individuals and a continuing decline; each breeding pair takes up a space of roughly 70 km2, so even a small 
population requires a large amount of undisturbed forest (BirdLife International, 2025).  

 

There are several alternatives to drilling in the marsh that could provide energy security without the ecological 
"carbon bomb." Naturally, the Philippines can expand its geothermal capacity and invest in decentralized solar 
micro-grids, which are better suited for the geography of Mindanao. While the country currently uses Liquefied 
Natural Gas (LNG) as a "bridge strategy," its price has doubled, making domestic offshore wind and tidal 
energy more attractive long-term investments. These alternatives align with the national goal of self-sufficiency 
without requiring the destruction of a vital carbon sink (PNA, 2026; Manila Bulletin, 2025). 

"Buffer zones" are largely unrealistic as a mitigation strategy for the endemic species in Liguasan. For apex 
predators like the Philippine eagle (Pithecophaga jefferyi), these zones are too small to account for their 
massive hunting ranges. Furthermore, in a fluid wetland environment, boundaries are porous. Pollutants like 
mercury and phosphates do not respect a map's buffer line; they move with the water table. If the core of the 
marsh is industrialized, the surrounding buffer zones will still succumb to the hydrological and chemical 
changes caused by the extraction process. 

The release of carbon from the disturbed Liguasan peatlands would likely negate the progress made toward the 
national 35% renewable energy target. Peatlands are massive carbon reservoirs; disturbing the soil to access 202 
million barrels of oil would release centuries of sequestered methane and CO2.  

Realizing these alternatives, however, requires policy and stakeholder action. Under the Philippine 
Development Plan 2023–2028 and the National Renewable Energy Program, geothermal expansion is focused 
in specific fields (e.g., the Mindanao geothermal field in Mount Apo), which could be estimated through the 
Green Energy Auction Program administered by the Department of Energy, where recent auctions have 
provided renewable capacity. 

 

VI. Conclusion 

The conflict between the Philippine energy emergency and the preservation of the Liguasan Marsh represents a 
classic environmental trilemma. To a significant extent, the exploitation of fossil fuel reserves threatens local 
species richness and habitat connectivity far more than it secures long-term energy independence. While the 
potential to alleviate the 82% surge in gasoline prices to 102 PHP/L is economically tempting, the reliance on a 
finite reserve of 202 million barrels of oil provides only a transient solution to a systemic import dependency. 

Ecologically, the risks are absolute rather than relative. The degradation of 288,000 hectares of extremely 
critical conservation land cannot simply be mitigated by buffer zones, as the hydrological connectivity of the 
marsh ensures that drilling-related pollutants will permeate the entire ecosystem. Furthermore, the release of 
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sequestered carbon from the peatlands would create a "carbon bomb" that directly contradicts the national goal 
of a 35% renewable energy mix by 2030. 

Ultimately, the potential for energy self-sufficiency lies not in the destruction of the Liguasan Marsh’s 
biodiversity, but in the transition to decentralized geothermal and solar micro-grids. The Liguasan Marsh is 
more valuable as a functional carbon sink and a sanctuary for the Philippine eagle than as a short-term fuel 
source. Therefore, the long-term ecological and climate costs of extraction far outweigh the temporary 
economic relief it might provide. 
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