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Abstract: The Climate Change Impact Assessment system is a key instrument for achieving carbon
neutrality; however, its current application is limited to some plans and projects subject to
Environmental Impact Assessment. This study aims to provide quantitative evidence for expanding
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the scope of projects subject to Climate Change Impact Assessment. To this end, 203 Environmental

Impact Assessment reports were collected for seven project types that are not currently subject to

Climate Change Impact Assessment. Greenhouse gas emissions were analyzed using three evaluation

criteria: total GHG emissions during construction, annual GHG emissions during operation, and the

previous-study criterion based on stationary combustion and electricity use during operation. Carbon

storage and sequestration losses were analyzed separately as supplementary carbon sink indicators.

The results indicated that operational emissions from development projects in specific areas and harbor

construction projects exceeded the current criteria for Climate Change Impact Assessment, indicating

the need to prioritize these project types for consideration in future expansion of the assessment scope.

In railroad construction projects, greenhouse gas emissions during the construction phase were

identified as a major environmental impact, whereas in tourism complex development projects and

sports facility establishment projects, carbon sink losses resulting from forest loss were found to be

major environmental impacts. This study empirically examined the characteristics of greenhouse gas

emissions and carbon sink losses by project type, thereby revealing blind spots in the current Climate

Change Impact Assessment system. Based on these findings, it presents policy implications for

expanding the scope of Climate Change Impact Assessment by comprehensively considering GHG

emissions during the construction and operation phases and carbon sink conservation.

Keywords: Climate Change Impact Assessment, Carbon Neutrality, Greenhouse Gas, Carbon Sinks,

Environmental Impact Assessment
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Table 1. Comparison of Plan and Project Types subject to Environmental Impact Assessment and Climate Change Impact

Assessment (CCIA)
SEA SEA EIA
Bl B (Governmental plan) | (Master development plan)
EIA CCIA EIA CCIA EIA | CCIA Study
cope
1. An urban development plan/project o - o o o o -
2. A plan/project to develop an industrial site or . . o 5 o 5 i
industrial complex
3. A plan/project to develop energy sources o o o o o -
4. A plan/project to develop a harbor o - o o = o
5. A plan/project to construct a road o o o o -
6. A plan/project to develop water resources o o - o - =
7. A plan/project to construct a railroad (including ) ) o ) o ) o
an urban railroad)

8. A plan/project to construct an airport - - o - o o -
9. A plan/project to use and develop river - - o o o - )
10. A plan/project to develop land and reclaim public ) ) o ) o ) D)

waters
11. A plan/project to develop a tourism complex o - o - o - o
12. A plan/project to develop a mountainous district o o o - o o 19
13. A plan/project to develop a particular area o - o - o - o
14. A plan/project to establish a sports facility - - o - o = o
15. A plan/project to establish a waste disposal facility o o o o o o -
16. A plan/project to establish facilities for national ) ) o ) o ) )

defense and military installations
17. A plan/project to extract earth and stone, sand, ) ) ) ) o _ o

gravel, minerals, etc.

Note: SEA, Strategic Environmental Impact Assessment; EIA, Environmental Impact Assessment. o indicates that the project type is
subject to assessment or was included in this study, whereas the dash (-) indicates that the project type is not subject to assessment
or was not included in this study.

a) Only five EIA reports completed consultation since 2011 included greenhouse gas items.

b) Only nine EIA reports completed consultation since 2011 included greenhouse gas items.

¢) Only 1 EIA report completed consultation since 2011.

d) Reports were not accessible due to military confidentiality.

Table 2. Selection of Environmental Impact Assessment Reports by Project Type

Projects Selection criterion No. of EIA reports analyzed”

Tourism complex development Project area of 500,000 m? or more 30

Sports facility establishment Project area of 500,000 m? or more 30(1)

Earth, stone, sand, gravel, and mineral extraction Project area of 500,000 m? or more 30(11)
Particular area development Project area of 500,000 m? or more 30

Harbor development Project area of 500,000 m? or more 30 (12)

River use and development Project length of 20 km or more” 239 (14)
Railroad construction Project length of 12 km or more? 30
Total 203

Note: Project type names are abbreviated from the official English project names for readability.

a) Numbers in parentheses indicate EIA reports that did not fully meet the selection criteria but were included because their project scales
were comparable to those meeting the criteria.

b) For river use and development projects, the CCIA threshold specified in Attached Table 2 of the Enforcement Decree of the Framework
Act on Carbon Neutrality and Green Growth for Coping with Climate Crisis was used as the selection criterion.

¢) Among EIA reports for which consultation was completed between 2011 and 2025, 23 reports included greenhouse gas items.

d) For railroad construction projects, the 12 km CCIA threshold for road construction specified in the same Attached Table was used as
the selection criterion.
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Table 3. Greenhouse Gas Emission Characteristics of EIA Project Types Used to Derive CCIA Target Selection Criteria in

a Previous Study (Korea Environment Institute, 2022)

. Group .
. GHG emissions e High
Group EIA Project Type (tCOsq/yr) clasglﬁ({atlon Ty
criterion
N Energy source development 1,318,667
Phase 1 - Approx.
Group Industrial complex development 151,474 80,000 tons High greenhouse
Urban development 78,258 gas-emitting projects
Airport construction 84,088 (Current CCIA
Phase 2 : Approx. target projects)
Group Road construction 50,073 40,000 tons
Waste disposal facility establishment 40,871
Particular area development 168,418
Railroad construction 40,686
Tourism complex development 12,032
Phase 3 Sports facility establishment 8,435 GHG emissions
Group Mountainous district development 7,757 calculated
Earth, stone, sand, gravel, and mineral extraction 7,142 -
Harbor development 2,038
Military facility establishment 593
River use and development 0 No GHG
Phase 4 1.
Group Water resource development - emissions or not
Land development and public water reclamation - calculated
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Table 4. Criteria for Assessing Greenhouse Gas Impacts

Category

Emission and Sequestration Activity Unit

A. Criteria used to identify candidate project types

Criterion 1 Tgtal Em15510n§ Total GHG emissions during construction tCO2eq
during Construction
I Annual Emissions . . -
Criterion 2 during Operation Annual GHG emissions during operation tCOseq/yr
Criterion 3 Prev1<?us-.Study Anpual GHG. emissions from stationary combustion and electricity use {COsq/yr
Criterion during operation
B. Supplementary carbon sink indicators
. . Carbon storage loss from damaged trees
Carbon storage loss during construction tCO2eq
Carbon storage loss from land-use change
Annual carl?on seques.tratlon loss Annual carbon sequestration loss from damaged trees tCOeq/yr
during operation

Note: Annual GHG emissions during operation include emissions from stationary combustion, electricity use, water use, wastewater

treatment, waste treatment, and induced traffic

T et M-S EAJ o] &St whE A%
125} tH(Jeong et al., 2022; MOE, 2015).
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Table 5. General Characteristics of the Analyzed Projects by Project Type

. . Construction | Forest area Transplantation
No. of Project area Project length el akio Damaged trees e
Project Type s M M No. of
el reports | No. of | Mean area | No. of | /ot | No. of | <2 | No. of No. of 0O 1 No. of
analyzed | reports (m?) reports length reports peied reports ) reports G reports )
p POIS | ) | TEP oo | P p wrees | TP
Tourism
complex 30 30 1,354,401 - - 30 3.0 30 |70.6| 27 47,803 28 9.5
development
Sports facility |5 30 | 1,667,896 | - -1 30 | 25| 30 |818| 30 | 47238 | 30 |81
establishment
Earth, stone,
sand, gravel, | 5, 30 | 573558 | - - 30 |204| 27 |827| 26 | 23925 | 26 |63
and mineral
extraction
Particular
area 30 30 3,615,292 - - 29 53 30 |35.6 17 35,867 17 9.7
development
Harbor
30 30 1,293,796 - - 27 3.8 - - 3 4,350 - -
development
Riveruseand| . . 23 | 181 21 |30 9 |73] 3 4927 1110
development
Railroad
. 30 - - 30 44.8 30 5.6 8 31.9 19 10,772 12 120.2
construction

Table 6. Greenhouse Gas Emission Characteristics by Project Type

Annual GHG Total GHG Annual GHG et
emissions during emissions during emissions during iz tioga Si(?mlsjus o
No. of EIA construction construction operation : Ty o
Project Type reports + electricity use)
analyzed
No. of Mez.m No. of Mea.m No. of Megn No. of Megn
repo i emissions repo i emissions repo i emissions repo i emissions
(tCO4eq/yr) (tCO4eq) (tCO4eq/yr) (tCO4eq/yr)
Tourism complex | = 5, 30 1,601 30 3,558 27 15,009 25 14,841
development
Sports facility 30 30 3,830 30 10,885 23 28,899 21 21,500
establishment
Earth, stone, sand,
gravel, and 30 24 5,920 2 141,484 - - - -
mineral extraction
Particular area 30 29 5,339 28 37,300 26 329,325 25 299,911
development
Harbor 30 27 18,040 27 60,785 11 192,008 8 203,804
development
River use and 23 2 3,709 2 11,228 1 379 : :
development
Railroad 30 30 21,099 30 85,649 25 26,391 23 28,449
construction

Note: For earth and stone, sand, gravel, and mineral extraction projects, emissions generated during the extraction period were classified
as construction-phase emissions.
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Figure 1. GHG emissions and lost carbon storage and sequestration by project type
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Table 7. Carbon sink loss characteristics by project type
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Carbon storage loss Annual carbon sequestration Carbon storage loss
. No. of from damaged trees loss from damaged trees from land-use change
Project EIA reports -
analyzed No. of | Carbon storage | No.of | Carbon sequestration | No.of | Carbon storage
reports (tCO4eq) reports (tCO,eq/yr) reports (tCO4eq)
Tourism complex 30 25 14,644 25 1342 8 14,399
development
Sports facility 30 2 17,056 24 890 15 15,361
establishment
Earth, stone, sand,
gravel, and mineral 30 14 4,570 15 338 4 10,581
extraction
Particular area 30 7 13,046 14 2,069 7 24,665
development
Harbor
development 30 ) ) ) ) ) i
River use and 23 3 464 3 56 2 17,183
development
Railroad 30 21 3,036 2 262 10 31,043
construction
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a- 3,558

15,009

14,841

b 10,885

28,899

21,500

141,484

329,325

192,008

299,911

203,804

-0.2

26,391

Relative Emission Intensity (Min-Max Normalized)

28,449

Criterion 1
Total GHG Emissions
during Construction
(tCO2eq)

Criterion 2
Annual GHG Emissions
during Operation
(tCOzeq/ yr)

T -0.0
Criterion 3
Previous-Study Criterion

(tCOzeq/ yr)

Evaluation Criterion

Note: The project types corresponding to labels a—g are as follows: a = tourism complex development; b = sports facility establishment;
¢ = earth and stone, sand, gravel, and mineral extraction; d = particular area development; e = harbor development; = river use

and development; g = railroad construction

Figure 2. GHG emission characteristics by project type
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