The Philippines' vast archipelago presents significant inter-island logistical and supply-chain challenges. To
address these, Unmanned Surface Vessels (USVs) are moving beyond military surveillance to tackle critical
commercial, hydrographic, and military sustainment needs.

1. The Strategic & Logistical Context With over 7,100 islands, last-mile delivery and inter-island supply chains
face severe bottlenecks in the country.

Coastal and remote logistics are heavily dependent on conventional vessels, which are vulnerable to severe
weather and rising fuel costs. Autonomous vessels offer a potential leapfrog technology to connect coastal
communities and deliver essential supplies.

2. Key Industry and Institutional Case Studies Commercial & Private Sector These vessels are utilized for
remote coastal operations, mapping, and monitoring critical underwater infrastructure.

3. Operational Advantages in the Philippines Remote Access: USVs can navigate shallow archipelagic waters
and reach remote shorelines without requiring deep-water ports, resolving last-mile issues.

Cost-Efficiency: Capable of operating for extended durations (e.g., 48 hours on battery power alone) and
heavily reducing manpower and fuel costs compared to manned vessels.

Disaster Response: USVs are increasingly viable for delivering emergency medical supplies to isolated islands
during the country's frequent typhoon seasons.

4. Current Challenges Despite high potential, wide-scale commercial adoption remains limited. The barriers
include high initial capital expenditures, strict maritime regulations for unmanned craft, and the need for
pervasive satellite or cellular infrastructure (e.g., Starlink or VSAT) to enable remote piloting across the
archipelago.

Operating Unmanned Surface Vessels (USVs) in Philippine coastal and inland waters requires a balancing act
between high initial technology adoption and low local labor costs. Deploying a small-to-medium
commercial logistics or survey USV (4 to 7 meters) in the Philippines generally requires an estimate initial
capital expenditure

(CapEx) of #8.5M to #23M ($150,000 to $400,000 USD), with ongoing operational expenses (OpEx) running
between £70,000 to #200,000 ($1,200 to $3,500 USD) per month.

The following comprehensive market cost study breaks down financial projections, cost structures, and
variables unique to the Philippine maritime landscape.



1. Capital Expenditure (CapEx) BreakdownThe initial investment heavily depends on whether the platform is

imported or locally integrated.

Cost ComponentEstimated Cost (PHP)Estimated Cost (USD)

Cost Estimated Estimated

Component Cost (PHP) Cost (USD) Key Details & Sourcing

Hull & Propulsion £29M - #7.0M  $50,000 - Fiberglass or aluminum hull; twin electric

$120,000 or diesel-hybrid outhoards.

Autonomy & £3.5M - PETM  $60,000 - LiDAR, radar, GPS, and optical cameras

Navigation $150,000 paired with autonomous collision
avoidance.

Comms (Starlink/ #150,000 - $2,500 - Dual-link setups for reliable remote

VSAT) £350,000 $6,000 monitoring across island gaps.

Ground Control #600,000 - $10,000 - Ruggedized laptops, control software

Station Fl.4M $25,000 licenses, and local antennas.

Import Duties & #1.3M - B5.5M  $22,500 - 12% VAT plus Philippine customs duties

Logistics $95,000 (typically 3% to 10% for high-tech
marine equipment).

Total CapEx P8.5M - $150,000 - Lower end represents local hulf

£23.0M $400,000 integration; higher end is fully imported

turnkey systems.

2. Operational Expenditure (OpEx) ProjectionsOpEx in the Philippines benefits significantly from lower local
technical labor rates compared to Western markets, though satellite connectivity and specialized maintenance
offset these savings.

Monthly Running Costs (Based on 100 Operational Hours/Month)Remote Operators & Technicians (#45,000 —
£90,000 / $800 — $1,600): Salary for 1-2 local electronics or marine engineers acting as remote monitoring
pilots.

Data & Satellite Connectivity (#15,000 — 30,000 / $250 — $500): High-priority commercial Starlink
(Maritime/Mobility package) or local cellular data backup.Fuel / Electricity Consumption (£#6,000 — #23,000 /
$100 — $400): High local fuel costs (~#60-70/L) make full-electric or highly efficient diesel hybrids critical.

Inland lake operations favor pure electric.

Insurance & Regulatory Compliance (#12,000 — £35,000 / $200 — $600): Premium hull and liability insurance
tailored for unmanned platforms.Total Estimated Monthly OpEx: #78,000 — £178,000 ($1,350 — $3,100)



3. Cost-Benefit Analysis vs. Traditional Manned VesselsTo justify the high initial CapEx, USVs must present
clear operational advantages over traditional outrigger boats (bancas) or small motorized utility vessels.

Crew Savings: Traditional coastal cargo or survey boats require 3 to 5 crew members (Captain, mechanic,
deckhands).

A USV consolidates this to a single remote operator monitoring multiple hulls, saving up to 65% in ongoing
crew expenses.

Fuel Efficiency: Optimized autonomous hull paths and the lack of human weight/amenities reduce fuel
consumption by 30% to 50% compared to equivalent-sized manned vessels.

Utilization Rate: USVs can operate continuously overnight in inland waters (e.g., Laguna de Bay) or calm
coastal routes, doubling the asset utilization rate of manned night-restricted vessels.

4. Critical Financial Risks & Blind Spots in the PhilippinesWhen structuring a business case for Philippine
waters, you must factor in hidden regional expenses:Typhoon Downtime: The Philippines experiences roughly
20 typhoons annually.

Operations must account for 15% to 20% seasonal asset downtime, affecting revenue generation.Debris and
Gear Entanglement: Inland waters (like the Pasig River or Lake Taal) and coastal fishing zones are highly dense
with water hyacinths, discarded plastics, and active fishing nets.

Budgets must allocate funds for robust weed cutters or jet propulsion upgrades to prevent frequent hardware
damage.

The "Regulatory Vacuum" Cost: The Maritime Industry Authority (MARINA) and the Philippine Coast Guard
(PCG) do not yet have a standardized commercial tariff structure for unmanned hulls. Delays in receiving
experimental operational permits can stall commercial deployment by 6 to 12 months, draining cash reserves.

Financial Metric: Cost Per Operational Hour To make the numbers highly actionable, the operational cost is
broken down below by actual usage. A conservative model assumes the vessel is forced into 20% idle time due
to typhoons, limiting operations to 80 hours per month.

For a conservative financial model in the Philippines, the total estimated running cost (OpEx) for an
Uncrewed Surface Vessel (USV) is #1,150 to 2,350 ($20 to $40 USD) per hour for inland waters, and £2,450
to £5,300 ($42 to $91 USD) per hour for coastal operations.



Coastal deployments demand a significantly higher budget due to wave-induced mechanical wear, strict
maritime satellite data requirements, and higher-salinity corrosion.

1. Direct Comparison Matrix (Per Operational Hour)

The table below breaks down the running costs based on 100 active operational hours per month, factoring in
high local fuel/electricity costs, specialized labor, and maintenance.

Cost Component Inland Waters  Archipelagic

{Per Hour) {Lakes/Rivers) Waters Cost Drivers & Variations

Power & £100 - #300 £400 - 81,200 Inland uses cheap shore-power

Propulsion (electric); coastal requires marine
diesel/hybrids.

Data & 2150 - B350 £500 - #1,100 Inland relies on local 4G/5G;

Connectivity coastal requires high-priority
Starlink Maritime.

Remote Crew & £500 - #900 B700 - 1,500 Coastal requires higher-certified

Support captains/operators for open-sea
navigation.

Maintenance & 2300 - B600 2650 - 81,100 Saltwater corrosion and barnacle

Hull Care growth double coastal
maintenance cycles.

Marine Insurance  #100 - 8200 £200 - P400 Coastal premiums are higher due
to open-sea collision and
grounding risks.

Total Hourly P1,150 - £2,450 - P5,300 Coastal operations cost roughly 2x

Running Cost

$#2,350 ($20-
$40)

($42-$91)

more than inland water operations.

2. Inland Waters Running Cost Structure (Monthly)Assumes operations in environments like Laguna de Bay,
Pasig River, or Mindanao river basins using a 3-5 meter pure-electric or light hybrid vessel.

Total Estimated Monthly Budget: #115,000 to #235,000 ($2,000 to $4,000 USD)Primary Power Source: Battery
charging via local grid power.

Network Backbone: Redundant local telco data SIMs (Smart/Globe) using directional 4G/5G marine antennas.
Operational Nuance: Lower risk profile.

The primary cost driver here is the frequent physical clearing of water hyacinths and plastic debris from the



jet-propulsion or weed-cutter systems, which increases local technician labor hours.

3. Coastal Waters Running Cost Structure (Monthly)Assumes inter-island crossings, port-to-port logistics, or
bathymetric surveying in open bays (e.g., Manila Bay, Subic Bay) using a 5-7 meter diesel-hybrid vessel.Total
Estimated Monthly Budget: 245,000 to #530,000 (54,200 to $9,100 USD)Primary Power Source:
Marine-grade diesel fuel (~“P60—P75 per liter locally).

High waves drastically increase drag and engine fuel consumption.

Network Backbone: Continuous Starlink Mobility data packages with a high-priority data tier to prevent video
stream lag in heavy swells.

Operational Nuance: High risk profile. Requires sacrificial anodes replaced monthly to fight aggressive tropical
saltwater galvanic corrosion, alongside rigorous daily fresh-water sensor flushes.

4. Hidden Cost Variance: The "Archipelago Effect” When transitioning from inland to coastal operations in the
Philippines, you must budget for a 25% logistical premium for remote deployments.

If a USV breaks a thruster or sensor in an inland lake near Manila, a technician can fix it within hours.

If it breaks down during a coastal run between Batangas and Mindoro, recovering the vessel and shipping
specialized parts via local RORO ferries will immediately cause severe operational cost overruns.

To establish a realistic break-even point for an Uncrewed Surface Vessel (USV) in the Philippines, operations
must be measured against the market rates of traditional manned utility vessels.

A USV breaks even when its total operational savings cover its high initial capital expenditure (CapEx). Based
on conservative estimates, an inland USV breaks even at 2,154 operational hours (~21.5 months), while a
coastal USV breaks even at 2,683 operational hours (~26.8 months).

1. The Break-Even Formula The financial baseline uses the Payback Period method, calculating how many
billable or operational hours are required to recoup the initial CapEx investment based on the cost savings
generated over a manned vessel.

Conservative CapEx ()

Break-E H =
re ven Hours Manned Vessel Cost/Hour — USV Running Cost/Hour

2. Inland Waters Break-Even Analysis USV Asset Profile: 3—5 meter electric hull (CapEx: #14.8M) used for
bathymetric surveys, water quality monitoring, or light river logistics.

Manned Alternative: A chartered local utility boat with a crew of 3 (Captain, spotter, technician) plus fuel and
equipment mobilization costs, averaging 8,600 per hour (5148 USD).

USV Running Cost: Averaged at £1,750 per hour (530 USD) including operator, grid power, and maintenance.



Hourly Savings Calculation
Hourly Savings = 8,600 — 1,750 = 6,850 per hour

Recouping Investment

. 14,800,000
Break-Even Point = &ST = 2,154 Hours

At a conservative usage rate of 100 hours per month, the inland USV achieves a full return on investment (ROI)
in 21.5 months.

3. Coastal Waters Break-Even AnalysisUSV Asset Profile: 5—7 meter diesel-hybrid hull (CapEx: #30.5M) used for
inter-island logistics sustainment, offshore infrastructure monitoring, or coastal patrolling.Manned
Alternative: A licensed multi-crew commercial tug or outrigger utility vessel with certified maritime crew, high
fuel consumption, and insurance, averaging #15,200 per hour ($262 USD).USV Running Cost: Averaged at
£3,825 per hour ($66 USD) including Starlink Maritime data, high-tier operators, and aggressive anti-corrosion
maintenance.

Hourly Savings Calculation
Hourly Savings = 15,200 — 3,825 = 11,375 per hour
Recouping Investment

. 30,500,000
Break-Even Point = W = 2, 683 Hours

At a conservative usage rate of 100 hours per month, the coastal USV achieves a full return on investment
(ROI) in 26.8 months.

4. Visualizing the Break-Even Curve (36-Month Outlook)The cost trajectories show the high upfront cost of the
USV being steadily offset by its flat running fees, while the traditional manned vessel costs scale aggressively
over time due to labor and fuel compounding.
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5. Summary Table: Financial Return Comparison

Hourly Net Break-Even Payback Period
Environment Initial CapEx Savings (Hours) (Months)
Inland Waters £14.8M £6,850 ($118) 2,154 hours 21.5 Months
($255k)
Coastal Waters  $30.5M £11,375 ($196) 2,683 hours 26.8 Months
($525k)

6. < Financial Summary Conclusion Under a conservative model, the asset ownership of an uncrewed vessel
in the Philippines becomes highly profitable after year two. Beyond the 21-to-27 month mark, the operational
savings convert directly into pure bottom-line profit, dropping your ongoing data gathering or logistical
transport costs by 65% to 74% compared to traditional manned maritime methods.



