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Abstract

Recently, Recently, the European Union has been focusing on the low-carbon promotion of transportation fuels,
recognizing carbon-neutral fuels(E-Fuels), also known as artificial oil, as a substitute for fossil fuels in the context of
the carbon neutrality 2050 goal. In Korea, there is a need to identify the current status of national R&D and prepare
an action plan for E-Fuel to achieve carbon neutrality and energy security, and to preempt and commercialize the
carbon neutral fuel market internationally. This paper aims to identify the progress of national R&D projects related
to E-Fuel in Korea and the expectations and needs of researchers who are actually conducting national R&D projects
to provide basic data for the development direction of national R&D and industrial strategy. To this end, we
investigated 720 national R&D projects between 2012 and 2023 in NTIS, analyzed the current status using network
analysis and text mining, translated the summaries of national R&D projects into English, classified the expected
effects into five topics through topic modeling, identified the needs through needs mining, and proposed action plans.
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Table 1. Pros and cons of E-Fuel
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Table 2. Application area 1 of the standard classification
of science and technology

Rank Application area 1 of the Standard 0l oo

Classification of Science and Technology °

1 |Energy 239 | 333

2 |Environment 80 | 11.2

3 Manufactunng(Eleotncal & Mechanical 5 | 109
Equipment)

4 Manufactunlng(Automonve & &8 | 95
Transportation Equipment)

5 Manufactun.ng (Autgmotlve and 53| 74
Transportation Equipment)

6 |Other Industries 47 | 66

7 |Agriculture, forestry, and fishing 25| 35

8 Professmnal, scientific, and technical 171 o4
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9 16 | 2.2
metal products)
Sewage, waste treatment, raw material
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recycling and environmental restoration
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Table 3. Application area 1 of the standard classification
of science and technology

Rank Principal investigator n %
1 University 305 | 424%
2 Small business 183 | 254%
3 Research institute 119 16.5%
4 Others 50 6.9%
5 Medium enterprise 37 51%
6 Large enterprise 17 24%
7 National laboratories 7 1.0%
8 Government departments 2 0.3%
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Topic 1 Top Words: Developing hydrocatalyst and e-fuel technologies
Highest Prob: hydrogen, technology, secure, fuel, development, research, industry
FREX* ammonia, machinery, cryogenic, bus, p2g, tractor, detail
Scorex+: hydrogen, ammonia, vehicle, cryogenic, liquid, bus, storage

Topic 2 Top Words: Waste Enabling Technologies, Energy Supply Chains, and Environmental Regulations
Highest Prob: waste, marine, process, energy, technology, development, system
FREX: collect, biogasification, disposal, sort, pyrolysis, plastic, waste
Score: waste, collect, plastic, sort, recycle, bdd, boat

Topic 3 Top Words: Electric and hybrid propulsion systems and devices
Highest Prob: ship, electric, propulsion, hybrid, system, equipment, development
FREX: propulsion, hybrid, Ibt, ship, hydrogen—-powered, electric, equipment
Score: propulsion, hybrid, ship, Ibt, encroach, simulator, electric

Topic 4 Top Words: Environmentally friendly manufacturing processes and industrial applications
Highest Prob: technology, use, carbon, reduce, industry, gas, process
FREX: biofuel, lignin, cement, acid, biodiesel, compound, microwave
Score: chemical, deposition, co2, material, biomass, pest, gas
Topic 5 Top Words: Energy, Power Generation Systems, Markets
Highest Prob: power, energy, generation, system, fuel, use, technology
FREX: building, grid, nuclear, squalene, intelligent, eu, sofc
Score: energy, grid, building, nuclear, turbine, renewable, solar
* Top Ranking
= Top words by score

2 5 STM EZEal Am)
Fig. 5. STM topic modeling result
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Table 4. Action items by topic
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Topic

Action Item

1 Multi-faceted evaluation and standard setting
Transportation safety verification

Development of hydrogen catalyst/reaction technologies
Research on the feasibility of utilizing E-Fuel for vehicles

Commercialization/industry research and analysis

Improving energy efficiency

Biorefinery-based organic waste recycling technology
Environmental impact assessment and regulatory and institutional improvements
2 Multifaceted assessment and standard setting

Optimization of production and utilization systems

3 Testing and evaluating devices
Investigate regional applicability
Developing operational optimization plans

Developing efficient electric propulsion systems for ships and aviation
Researching hybrid systems that combine electricity with other fuels

4 Use case analysis
Materials and gas testing
Integration with existing technologies

Developing new technologies to utilize E-Fuel
Carbon reduction strategies and environmentally friendly manufacturing processes

Energy and power research

5 E-Fuel system optimization

Analyzing E-Fuel market demand and competition

Linking renewable energy and chemical moving ESS
Developing new E-Fuel technologies and improving technologies to increase efficiency
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