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Abstract Carbon neutrality is the concept of reducing greenhouse gases emitted by human activities and
making actual emissions zero through removal of remaining gases. It is also called “Net-Zero” and “carbon
zero”. Korea has declared a “2050 Carbon Neutrality policy” to cope with the climate change crisis. Various
carbon reduction legislative processes are underway. Since carbon neutrality requires changes in industrial
technology, it is important to prepare a system for carbon zero. This paper aims to understand the status and
trends of global carbon neutrality technology. Therefore, ROK's web platform “www.naver.com.” was selected
as the data collection scope. Korean online articles related to carbon neutrality were collected. Carbon
neutrality technology trends were analyzed by future signal methodology and Word2Vec algorithm which is a
neural network deep learning technology. As a result, technology advancement in the steel and petrochemical
sectors, which are carbon over-release industries, was required. Investment feasibility in the electric vehicle
sector and technology advancement were on the rise. It seems that the government's support for carbon
neutrality and the creation of global technology infrastructure should be supported. In addition, it is urgent to
cultivate human resources, and possible to confirm the need to prepare support policies for carbon neutrality.
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Table 1. Purpose and attributes of future research methodology

Attribute
Fligese HBIEES.58) Quantitative Qualitative Normative Exploratory
Genius Forecasting O O @)
Collection of Judgments Delphi @) @) @)
Futures Wheel @) @) @)
Econometrics
) . - and Statistical Modeling O O
Non-Time Series Quantitative - -
Forecasting Trend impact analy@s @) @)
Structural Analysis O O @)
Regression Analysis @) @)
Agent modeling O @)
Trend impact analysis ©) @)
Cross—impact analysis O @)
The Relationship between Event, Trend, &?Ezg\}\;ﬁ; O o) e 8
and Movements Simulation Gaming O @)
Multiple Perspective @) @) @)
Caucal Layered Analysis @) @)
Field anomaly relaxation O @)
Decision Tree O @)
Action Decisions Under Uncertainty Road Mapping - © O O O
Technology sequence analysis @) @)
Genius forecasting, O O @)
Scenarios ©) @) @) ©)
Plausible Futures Wheel @) @) @)
Suggestion of future alternatives Simulation Gaming @) ©)
Agent Modling @) @)
Establishing a S.ta.ke n vyhether the State of the Future Index O O O O
future is improving
Tracking Changes and Assumptions Enwrog:g;ii;annmg 8 o 8
System Stability System Modeling O @)
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Fig. 2. Future signal classification by KEM and KIM portfolios
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Table 2. Average term frequency and DoV time weighted increasing rate of carbon neutrality - the top 15

keywords in term frequency (n=3, tw=0.05)
s DoV DqV Time_ weighted Average Term
2019 2020 2021 increasing rate Frequency
carbon 3.715 3.818 3.637 -0.007 102,538
Environment 2.032 2.054 2.017 -0.002 56,659
energy 1.558 2.310 1.982 0.083 56,495
Enterprise 0.687 1.306 1.871 0.397 50,297
industry 0.847 1.631 1.716 0.265 47,595
business 0.685 1.365 1.678 0.348 45,756
technology 0.754 1.118 1.578 0.279 42,531
Hydrogen 0.701 0.978 1.560 0.305 41,625
government 0.822 1.984 1.320 0.171 39,015
Harm 1.270 1.383 1.364 0.024 38,259
economy 0.896 1.879 1.266 0.122 37,367
development 0.926 1.405 1.287 0.116 36,359
climate 2.324 1.742 1.199 -0.198 35,630
support 0.399 1.028 1.156 0.426 31,784
plan 0.795 1.148 0.995 0.078 28,322
Median 0.112 1,649
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Table 3. Average term frequency and DoV time weighted increasing rate of carbon neutrality — The lower 15

keywords in term frequency (n=3, tw=0.05)
e DoV DqV Time. weighted Average Term
2019 2020 2021 increasing rate Frequency
Air pollution 0.084 0.025 0.017 -0.419 507
gasoline 0.025 0.026 0.017 -0.125 507
stagnation 0.015 0.028 0.017 0.052 514
Isolation 0.013 0.031 0.017 0.078 516
arrival 0.048 0.016 0.018 -0.273 519
Hynix 0.001 0.012 0.020 1.452 523
biodiversity 0.009 0.010 0.020 0.286 524
highway 0.024 0.010 0.020 -0.060 528
recycle 0.005 0.028 0.018 0.492 530
consortium 0.003 0.005 0.021 0.985 530
Justice Party 0.027 0.024 0.018 -0.119 532
North America 0.008 0.013 0.020 0.354 533
know-how 0.003 0.007 0.021 0.981 534
collection 0.011 0.017 0.019 0.220 534
damage 0.036 0.034 0.017 -0.223 535
Median 0.112 1,649

Table 4. Average document frequency and DoD time weighted increasing rate of carbon neutrality — The top

15 keywords in document frequency

(n=3, tw=0.05)

Keyword DoD Do.D Time. weighted Average Document
2019 2020 2021 increasing rate Frequency

carbon 0.819 0.858 0.920 0.040 25,566
harm 0.560 0.551 0.605 0.026 16,760
Environment 0.600 0.545 0.571 -0.016 15,934
government 0.300 0.554 0.459 0.153 13,138
industry 0.290 0.443 0.467 0.171 12,958
energy 0.396 0.476 0.460 0.051 12,937
plan 0.383 0.438 0.460 0.063 12,801
economy 0.373 0.552 0.445 0.060 12,792
enforcement 0.175 0.471 0.450 0.369 12,612
Enterprise 0.300 0.369 0.448 0.143 12,267
business 0.199 0.358 0.431 0.293 11,786
Policy 0.257 0.442 0.397 0.156 11,230
technology 0.273 0.334 0.402 0.138 11,023
support 0.226 0.362 0.395 0.204 10,912
climate 0.444 0.446 0.361 -0.067 10,411
Median 0.085 1,046
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Table 5. Average document frequency and DoD time weighted increasing rate of carbon neutrality — The

lower 15 keywords in document frequency

(n=3, tw=0.05)

e DoD DoD Time weighted Average Document
2019 2020 2021 increasing rate Frequency
Audi 0.051 0.006 0.005 -0.551 144
Volvo 0.015 0.010 0.005 -0.292 163
Genesis 0.003 0.001 0.007 0.373 173
basic income 0.001 0.009 0.006 0.674 183
Hungary 0.064 0.003 0.007 -0.530 191
Benz 0.047 0.008 0.006 -0.486 192
Volkswagen 0.090 0.009 0.006 -0.687 206
Daegu 0.001 0.006 0.008 0.795 208
KHNP 0.004 0.002 0.008 0.273 211
gas station 0.005 0.006 0.008 0.136 213
mixed fire 0.008 0.002 0.008 0.013 215
Changwon 0.004 0.006 0.009 0.284 229
Hanul 0.001 0.010 0.008 0.835 235
fuel cost 0.005 0.012 0.008 0.143 238
Spain 0.092 0.006 0.008 -0.558 239
Median 0.085 1,046
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