SAFE FLY AVIATION « CONFIDENTIAL WHITE PAPER

The 2026 Jet Engine Cost Crisis

Comprehensive Analysis of Price Increases, Supply Chain Disruptions,
Material Shortages, and Strategic Solutions for Aircraft Operators and
Investors

Published: May 2026 | Version 1.0 | 28 Pages

=1 Table of Contents

Executive Summary

1. The Scale of the Problem

2. Revolutionary Technology Costs

3. Raw Material Supply Crisis

4. Manufacturing & Quality Challenges
5. Labor & Regulatory Pressures

6. Impact on Business Aviation

7. Engine Price Comparison

8. Strategic Solutions

9. Future Outlook 2027-2030



Appendices & Data Sources

Executive Summary

Jet engine prices have reached unprecedented levels in 2026, creating significant
operational and financial challenges for aircraft operators worldwide. According to
industry data from IBA, Aviation Week, and OEM disclosures, effective engine costs have
increased 45-70% since 2020, with widebody flagships like the GE9X now listing at
$40-45 million per unit — exceeding the purchase price of many midsize private jets.

This white paper analyzes the five primary drivers of the current cost crisis, quantifies
the impact on various operator segments, and provides actionable strategic solutions for
mitigating exposure. Key findings indicate that proactive engine asset management —
including long-term leasing, predictive maintenance, and strategic parts sourcing — can
reduce total cost of ownership by 15-25% compared to reactive approaches.

-
1l Key Findings:

« Engine MRO spending exceeded $62 billion globally in 2025

o Raw materials now represent 30-40% of engine manufacturing cost (up from
15-20%)

» Business jet engine reserve requirements increased 30-55% across major
platforms

 Lease rates for CFM56-7B increased 40% since 2021

 Proactive asset management can reduce TCO by 15-25%

1. The Scale of the Problem

The magnitude of the current engine cost crisis is unprecedented in modern aviation
history. According to comprehensive industry data compiled from IBA, Aviation Week,
and IATA sources, the following indicators illustrate the severity:

Metric 2020 2026 Change

CFM LEAP-1A list price $10-12M $15-18M 150-60%



Metric 2020 2026 Change

Global engine MRO spend $42B $62B+ ™48%
Average shop visit cost (widebody) $4-6M $6-9M 50%
Engine lease rates (CFM56-7B) $120-150k/mo $160-220k/mo ™40%
Raw materials % of engine cost 15-20% 30-40% ™00%

Insight: The effective cost increase for operators is even higher than list prices
suggest when accounting for extended lead times, parts scarcity premiums, and
MRQO capacity constraints. Many operators report 6-18 month lead times for
overhauled engines, up from 3-6 months pre-2020.

2. Revolutionary Technology at Premium Prices

Next-generation engines incorporate advanced technologies that deliver exceptional
performance but come at significant cost. Development programs routinely exceed $2
billion per engine family, with costs recouped through higher sale prices and more
expensive spare parts.

2.1 Ceramic Matrix Composites (CMCs)

CMCs are lightweight, heat-resistant materials used in turbine shrouds and blades.
While they enable higher operating temperatures and improved fuel efficiency,
manufacturing costs are 5-10x higher than conventional alloys. Each CMC component
requires extensive quality testing and certification.

2.2 Advanced Single-Crystal Superalloys

Single-crystal turbine blades eliminate grain boundaries that can cause creep and
fatigue failure. The manufacturing process is complex, with low production yields driving
up per-unit costs. A single large engine contains hundreds of these blades.

2.3 Geared Turbofan Architecture (PW1000G)



Pratt & Whitney's geared turbofan design introduced a gearbox between the fan and
low-pressure compressor, enabling each to operate at optimal speeds. While
revolutionary, the design has required extensive durability testing and modifications,
adding development and warranty costs.

-
& Development Cost Benchmarks:
e CFM LEAP: $2.5B+ development
e PW1000G GTF: $3B+ development
o GE9X: $2.8B+ development
e Rolls-Royce Pearl: $1.5B+ development
N

3. Critical Raw Material Shortages

A single large engine requires thousands of pounds of titanium, nickel superalloys, and
rare metals like rhenium — a critical alloying element in single-crystal turbine blades.
According to materials market data, prices have increased dramatically.

2020 Price 2026 Price

Material Primary Driver
Index Index

Aerospace demand, Russian suppl
Titanium 100 140 P PPY

disruption
Nickel - L .
100 135 Limited refining capacity
superalloys
Rhenium 100 160 Concentrated supply (Chile, Russia)
Cobalt-chrome 100 125 EV battery competition

Strategic Implication: OEMs are investing in supply chain diversification,
including titanium sourcing from non-Russian suppliers and increased recycling
of superalloys. However, these initiatives will take 3-5 years to materially impact

prices.



4. Mlanufacturing & Quality Control Crises

The industry has faced unprecedented manufacturing challenges in recent years,
according to OEM disclosures and regulatory reports from FAA, EASA, and national
authorities.

4.1 Pratt & Whitney Powder-Metal Issue

In 2023, Pratt & Whitney disclosed a powder-metal manufacturing defect affecting
hundreds of PW1000G engines. The issue required accelerated shop visits for affected
units, creating parts shortages and extending overhaul lead times. Estimated cost impact
exceeds $3 billion.

4.2 Boeing & Airbus Delivery Delays

Production slowdowns at both major airframers have reduced new aircraft deliveries,
forcing operators to extend older aircraft service life. This has increased demand for
spare engines and overhaul slots, driving up lease rates and MRO prices.

4.3 Skilled Labor Shortages

Aerospace manufacturing lost experienced workers during the pandemic. Retraining
new technicians takes 3-5 years for specialized roles like turbine blade manufacturing
and engine assembly. Wage inflation in the sector is running 8-12% annually.

.
. MRO Capacity Constraints:
» Average shop visit lead time: 6-18 months (up from 3-6 months)
e Overhaul slot availability: Booked 12-24 months in advance
» Technician shortage: Estimated 15-20% under pre-2020 levels
L

5. Labor Shortages, Inflation & Requlatory
Demands
Wage inflation in aerospace engineering and manufacturing, combined with stricter

emissions and noise regulations, continues to add cost layers that ultimately reach the
operator.



» CORSIA carbon offset requirements: Indirectly increase operating costs through
compliance monitoring and offset purchases

» Noise Stage 5 standards: Require hush kit modifications or early retirement for non-
compliant aircraft

» SAF compatibility testing: Adds certification and ongoing monitoring costs for
engine operators

o Wage inflation: Aerospace sector wages up 12-18% since 2020

IATA estimates that regulatory compliance alone adds 5-10% to engine operating costs
annually, with further increases expected as ICAO's Long-Term Aspirational Goal (LTAG)
targets become binding.

6. Impact on Business Aviation Operators

Private owners of Gulfstream, Bombardier Global, Dassault, and Embraer aircraft are
seeing direct financial impact on their operating budgets and asset values.

Reserve Requirement

Aircraft Platform Engine Type
' SR Change (2020-2026)

Gulfstream Rolls-Royce +45Y $180-250/hr -
G650/G700 BR725 / Pearl ° $260-360/hr
Bombardier Global GE Passport / 359 $200-280/hr -
+35%
6000/7500 BR710 $270-380/hr
Dassault Falcon PW307A +40% $220-300/hr —
7X/8X ° $310-420/hr
Embraer Praetor Honeywell +30% $160-220/hr —
600 HTF7500E ° $210-290/hr
Cessna Citation Honeywell 1959 $140-200/hr -
Longitude HTF7700 ° $175-250/hr

Impact on Residual Values: Aircraft with high-time engines (approaching
overhaul) are seeing 10-20% steeper depreciation than pre-2020 models, as
buyers factor increased shop visit costs into purchase decisions.



7. 2026 Engine Price Comparison

Current market prices for major engine platforms vary significantly based on type, age,
and condition. The following table represents representative pricing observed in recent
transactions.

Aircraft
Application

2026 Price
Range

Key Cost Drivers

A320neo [/ 737 High demand, production
CFM LEAP-1A/1B $15-18M new
MAX ramp-up
PW1000G (GTF) A320neo family $12-16M new Durability campaigns, recalls
) Premium widebody, 3D-
GE9X Boeing 777X $40-45M new .
printed parts
Rolls-Royce Pearl . . e
200 Gulfstream G700 $18-22M new Business jet certification
5-8M green-
GE90-115B 777-300ER ﬁme* g LLP scarcity, cargo conversion
$2.5-3.5M mid- ) o
CFM56-7B 737NG life Aging fleet, parts availability
$1.8-2.5M mid- Stable supply, moderate
V2500-A5 A320ceo0 i
life demand

*Green-time = high remaining life on LLPs, no immediate overhaul due

# Pricing Note: All prices are indicative of recent market activity. Actual
transaction values depend on LLP remaining life, overhaul status, cycle/hour
count, and current market conditions. Contact Safe Fly Aviation for current

pricing.

8. Strategic Solutions for Operators



Safe Fly Aviation provides comprehensive engine asset management solutions to help
clients navigate the current cost environment. Based on our analysis, proactive
strategies can reduce total cost of ownership by 15-25% compared to reactive
approaches.

8.1Long-Term Engine Leasing

Preserve capital and manage budget predictability with fixed-rate engine leases from 3-
10 years. Leasing transfers residual value risk to the lessor and provides predictable

monthly costs. Current market lease rates:

Engine Type Lease Rate (Monthly) Term Available
CFM56-7B (mid-life) $160-220k 3-7 years
V2500-A5 (mid-life) $140-190k 3-7 years
GE90-115B (green-time) $280-380k 5-10 years

8.2 Predictive Maintenance Programs

Reduce AOG events through data-driven maintenance planning and engine health
monitoring. Operators using predictive maintenance report:

e 20-30% reduction in unscheduled removals
e 15-25% lower emergency parts costs
e Improved shop visit planning and pricing

8.3 Global Parts Sourcing

Access our international network of OEM-approved suppliers for scarce components.
Safe Fly Aviation maintains relationships with certified parts suppliers across North
America, Europe, Asia, and the Middle East.

8.4 Engine Reserve Studies

Accurate, current reserve calculations to avoid underfunding or over-reserving. Our
proprietary models incorporate:

e Current shop visit cost data
e LLP remaining life tracking



o Market-specific labor rates
 Parts inflation forecasts (5-8% annually)

8.5 Full Lifecycle Cost Analysis

For acquisition decisions, we provide comprehensive lifecycle cost comparisons across
engine options, including purchase price, maintenance reserves, fuel burn, and residual
value projections.

9. Future Outlook 2027-2030

Industry analysts predict prices will remain elevated through 2027-2030 as the industry
transitions toward SAF compatibility and next-generation propulsion. Key trends to
watch:

9.1 Short-term (2026-2027)

e LEAP and GTF production gradually increasing but remaining below pre-2020 targets
e MRO capacity expansion — new overhaul facilities coming online in 2027-2028
e Continued pressure on mature platform parts (CFM56, V2500, GE9QO0)

9.2 Medium-term (2028-2030)

» Material price stabilization expected as mining and refining capacity expands
 New MRO facilities begin to reduce overhaul lead times
o Used serviceable material (USM) market matures for next-generation platforms

9.3 Long-term (2030+)

» Electric/hydrogen propulsion poses long-term technology transition risk, but not
before 2035 for commercial applications

o SAF adoption may drive additional engine modifications and costs

e Consolidation among MRO providers may impact pricing dynamics

Strategic Recommendation: Operators should lock in lease rates and
maintenance contracts for 5-10 year terms to hedge against continued inflation.
Those with flexible capital should consider acquiring green-time engines for
long-term hold while prices remain below projected future levels.



Appendices & Data Sources

A.1 Data Sources

« IBA - Engine market values and lease rate benchmarks (2026)

» Aviation Week Network — Engine MRO forecast 2025-2030

e |ATA - Industry cost index and economic performance data

o OEM disclosures (GE, Rolls-Royce, Pratt & Whitney, CFM International)
 FAA /| EASA -regulatory compliance and safety directives

» Safe Fly Aviation — internal engine trading database and market intelligence

A.2 Methodology

Price data represents a composite of OEM list prices, actual transaction data from
publicly reported deals (e.g., SEC filings, press releases), and indicative ranges from
industry standard sources (IBA, Aviation Week). MRO cost data derived from operator
surveys and MRO provider pricing sheets. All figures are representative as of May 2026
and are subject to change based on market conditions.

A.3 About Safe Fly Aviation

Safe Fly Aviation is a global leader in aircraft sales, engine trading, charter solutions, and
aviation consulting. With access to over 7,200 aircraft globally and a team of
experienced aviation professionals, we provide comprehensive asset management and
transaction advisory services to clients worldwide. For more information, visit

safefly.aero.


https://safefly.aero/

