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ABSTRACT

This study aims to quantify the technological spillover effects of developing domestic advanced engines, specifically
low-bypass turbofan engines, within the aerospace industry. Previous studies have primarily relied on qualitative research,
industry-related analysis, and patent citation analysis to assess spillover effects. However, these approaches are often
commercially focused, fail to capture broader macroeconomic impacts, and do not fully reflect the unique characteristics of the
aerospace sector. To address these limitations, this study seeks to express the expected spillover effects of domestic advanced
engine development in terms of economic value. A technology spillover effect model was proposed, and the corresponding
impact and industrial scale were measured. Using data from the Korea Institute of Science and Technology Evaluation and
Planning, core technologies of advanced engines were classified into six categories, with direct and indirect effects assessed
separately. Direct effects were analyzed within the aerospace and power generation industries, while related industries were
categorized into eight sectors based on a literature review. The value assessment combined literature research with expert
surveys to capture both objective data and subjective insights. At the ripple effect estimation stage, technology value evaluation
coefficients and actual market size were adjusted to ensure more objective results. The final analysis estimated that the
technological spillover effect from domestic advanced engine development would range from approximately USD 911 million
to USD 5.8 billion, while the ripple market size was projected to be between USD 18.2 billion and USD 29.0 billion. These
findings can inform defense industry R&D planning, particularly for 15,000 Ibf-class fighters that could incorporate domestically
developed engines. Additionally, this research is expected to support performance enhancements in existing domestic fighters

and contribute to defense industry exports.
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Table 1 Basic plan for defense science and technology
innovation(’2023 to 2037)

10 Major Fields 30 Technologies
Intelligent Battlefield Awareness and Judgment,
Attificial Intelligent Integrated Command Decision-making,
Intelligence Smart Power Support,
National Defense Al Platform
Manned and Manned-Unmanned Collaboration,
Unmanned Autonomous Mission Execution,
Systems Next-Generation Warrior Platform
Quantum Quantum Cryptography Communication,
Technology Quantum Sensors
Space-Based Surveillance and Reconnaissance,
Space Ultra-Precision Satellite Navigation,
Space Domain Awareness, Space Vehicles
Directed Energy,
Energy Next-Generation Power Sources
High-Performance Semiconductor, Electronic
Advanced . .
Materials Materials, Extreme Environment Structural
Materials, Special Functional Materials
Cyber and Hyper-Connected Networks,
Cyber Warfare Countermeasures,
Networks .
Metaverse Training
Sensors and Next-Generation Sensors,
Electromagnetic Sensor Fusion,
Systems Electromagnetic Countermeasures
Propulsion Advanced Engines, Hypersom'F Propulsion,
Underwater Propulsion
Missile Defense, High-Power Precision Strikes,
(Weapons of . . L
. Intelligent CBR (Chemical, Biological,
Mass Destruction) C
Radiological) Defense
Response
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Table 2 Weight calculation result

Category Weight
Fan/Compressor 10%
Combustor 15%
Turbine 15%
Material 20%

Subsystem (Accessory, etc.) 10%

System/Engine/Testing/Airworthiness/Certification 30%

Subtotal 100%
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Table 3 Summary of technology spillover effects of core

technologies in advanced aircraft engines

Unit: 100 Million KRW

Technology | Technology
Spillover Spillover | Technology
Effects Effects Spillover

. (Technology | (Technology Effects
Categories Value Value (Excluding
Evaluation | Evaluation | Technology
Coefficient | Coefficient | Royalties)
5%) 20%)

, Aerospace 6,386 25,544 127,719
Direct Industry
Effects i

Gas Turbine 2,383 9,530 47,650
Industry
Subtotal of Direct Effects 8,769 35,074 175,369
Related Industries
- 3,985 15,942 79,708
Indirect | (Market Size 1%)
Effects | Related Industries
- 11,558 46,230 231,152
(Market Size 2.9%)
Total Technology
Spillover Effects 12,754 51,016 255,077
(Market Size 1%)
Total Technology
Spillover Effects 20,327 81,304 406,521

(Market Size 2.9%)
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