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ABSTRACT

Climate technology contributes to attaining international and domestic goals of responding to global climate change, and
generating expansive demand for labor. A detailed forecast of labor force of climate technology sectors is essential to establish
relevant policies and programs, considering expected shortage of labor force and sector-specific factors. Unfortunately, there
is a lack of comprehensive forecast on labor force in these sectors in the Republic of Korea. This study aims to provide
a forecast of labor force in 22 climate technology sectors by utilizing climate-technology-specific data. Estimation of annual
change in revenue and non-linear regression analysis on relationship between revenue and labor force were conducted. Results
indicate that total labor force in climate technology sectors would grow from 283,581 in 2022 to 402,368 in 2032, with an
annual average increase of 3.6%. Particularly, mitigation-related sectors showed higher rates of labor force growth (e.g., power
generation efficiency (+8.5%), solar energy (+7.8%)). Adaptation-related sectors like water and agriculture are also expected
to expand modestly. In contrast, most adaptation-related sectors and some mitigation-related sectors (e.g., greenhouse gas
storage-absorption-utilization, hydrogen - ammonia power generation) showed potential declines. Consequently, three policy
implications were provided with consideration of the results of the forecast on labor force and the ratio of technician to
researcher. This study is expected to be one of the reference findings for integrating labor market forecasting into national

climate technology and green industry policies.
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Non-linear regression model
(Labor force = f(Revenue))

Applying the factor and model

Estimated labor force of each organization

Summation for each sector

Forecast
calculation

Forecast on labor force for each sector (2023-2032)

Fig. 1. The schematic diagram of demonstrating the research process in this study
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Table 1. The classification of climate technology sectors in the Survey of Climate Technology Research
Development (NIGT, 2024)

Mitigation
Solar photovoltaic-thermal H,-NH; power generation Industrial efficiency
Wind power Non-renewable energy Transport efficiency
Marine and hydro power Hydrogen-biomass Building efficiency

Hydro- and geo-thermal

Waste resource

GHG storage-absorption-utilization

Bioenergy

Power generation efficiency Electricity-thermal integration

Adaptation

Climate change monitoring

Climate change impact assessment

Health

Water

Agriculture, livestock and fishery

Land-coast, Forest-ecosystem, Industry-energy

Adaptation information-assessment

Abbreviation: Greenhouse gas (GHG)
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Table 2. The estimated annual change rate in revenue, and the parameters (a and b) and coefficient of

determination (%) of regression equation for each sector (o { 0.05).

- Parameters and coefficients Annual revenue change
Climate technology sectors 5 oy -l
a b R (% yr')
1 Solar photovoltaic-thermal 0.65 0.43 0.42 19.9
2 Wind power 1.17 0.38 0.50 14.8
3 Marine and hydro power 3.38 0.20 0.21 9.0
4 Hydro- and geo-thermal 0.71 0.42 0.62 2.6
5 Bioenergy 0.67 0.42 0.46 9.0
6 H,'NH; power generation 0.67 0.45 0.27 -6.3
7 Non-renewable energy 0.45 0.51 0.64 -5.8
Mitigation 8 Hydrogen-biomass 1.05 0.46 0.48 6.5
9 Waste resource 0.62 0.48 0.49 12.1
10 Power generation efficiency 2.37 0.33 0.39 28.3
11 Industrial efficiency 0.89 0.46 0.48 0.8
12 Transport efficiency 242 0.32 0.32 17.9
13 Building efficiency 1.35 0.37 0.45 32
14 Greenhouse gas storage-absorption-utilization 0.77 0.38 0.36 -5.2
15 Electricity-thermal integration 4.12 0.23 0.10 16.7
16 Climate change monitoring 0.97 0.44 0.44 6.3
17 Climate change impact assessment 0.76 0.29 0.38 -17.7
18 Health 3.87 0.13 0.12 -12.6
Adaptation | 19 Water 0.79 0.40 0.29 7.7
20 Agriculture, livestock and fishery 2.03 0.35 0.40 5.6
21 Land-coast, Forest-ecosystem, Industry-energy 1.62 0.34 0.43 0.0
22 Adaptation information-assessment 0.21 0.53 0.54 8.0
Uehgth 227 B2 5 1371 F2e] it slA49] 4
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Industrial efficiency |
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Greenhouse gas storage-absorption-utilization
Electricity-thermal integration

Climate change monitoring
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Fig. 2. The result of forecasting annual labor force and its change, and compound annual growth rate
(CAGR, %) for each climate technology sector. Mitigation-related and adaptation-related sectors
are shown in blue and orange backgrounds, respectively
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Table A1. A sample statistic of the Survey of Climate Technology Research Development (NIGT, 2024)

Climate technology sectors Sample (N) Anflu.al fevenue Labor force
(million KRW) (person)
1 Solar photovoltaic-thermal 319 51,907 + 376,169 36 £ 162
2 Wind power 90 17,945 + 53,543 29 £ 99
3 Marine and hydro power 53 4,986 + 17,873 9+7
4 Hydro- and geo-thermal 52 17,146 + 56,236 23 + 44
5 Bioenergy 53 38,868 + 116,948 28 + 45
6 H,'NH; power generation 65 16,064 + 55,716 39 + 86
7 Non-renewable energy 90 81,747 + 293,474 137 £ 661
Mitigation 8 Hydrogen-biomass 64 7,129 + 19,805 59 + 270
9 Waste Resource 138 23,645 + 54,207 42 + 96
10 Power generation efficiency 216 136,923 + 872,231 84 + 379
11 Industrial efficiency 369 59,543 + 234,655 61 + 138
12 Transport efficiency 209 41,137 + 136,005 36 +£ 72
13 Building efficiency 152 20,049 + 72,380 23 + 52
14 Greenhouse gas storage-absorption-utilization 86 20,657 + 66,604 23 £ 53
15 Electricity-thermal integration 159 14,536 + 57,670 11 £ 14
16 Climate change monitoring 42 1,908 + 3,806 14 £ 15
17 Climate change impact assessment 38 1,565 + 2,580 6+ 7
18 Health 64 14,481 + 33,388 7+8
Adaptation | 19 Water 246 55,497 + 351,301 41 + 195
20 Agriculture, livestock and fishery 124 6,143 + 22,089 16 + 34
21 Land-coast, Forest-ecosystem, Industry-energy 64 9,865 + 32,339 20 £ 70
22 Adaptation information-assessment 26 4,797 + 8,345 14 £ 26
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Table A2. The detailed result of forecasting annual labor force for each climate technology sector from 2022
to 2032. The labor force of each sector in 2022 is the survey data reported by NIGT (2024)

Climate technology sectors Year

2022 2027 2030 2032

1 Solar photovoltaic-thermal 28,628 41,535 52,037 60,517
2 Wind power 5,141 6,472 7,453 8,197
3 Marine and hydro power 1,138 1,240 1,305 1,351
4 Hydro- and geo-thermal 2,711 2,863 2,958 3,023
5 Bioenergy 2,996 3,557 3,946 4,229
6 H,'NH; power generation 5,431 4,777 4,428 4212
7 Non-renewable energy 16,145 13,916 12,730 11,996
Mitigation 8 Hydrogen-biomass 10,264 11,807 12,844 13,588
9 Waste Resource 17,027 22,266 26,170 29,152
10 Power generation efficiency 33,358 49,946 63,768 75,099
11 Industrial efficiency 70,256 71,526 72,299 72,819
12 Transport efficiency 19,900 24,876 28,555 31,351
13 Building efficiency 10,903 11,513 11,896 12,159
14 Greenhouse gas storage: absorption-utilization 4,431 4,007 3,773 3,624
15 Electricity-thermal Integration 11,992 14,261 15,826 16,964
16 Climate change monitoring 1,727 1,949 2,097 2,203

17 Climate change impact assessment 272 212 184 168

18 Health 1,115 1,023 971 937
Adaptation | 19 Water 24,187 28,074 30,701 32,587
20 Agriculture, livestock and fishery 12,097 13,066 13,693 14,132
21 Land-coast, Forest-ecosystem, Industry-energy 3,410 3,410 3,411 3,411
22 Adaptation information-assessment 452 541 604 650
Total 283,581 332,836 371,647 402,368
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