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Abstract: Since 2023, road construction projects have been included in climate change impact

assessment (CCIA) in South Korea. However, evaluation methodologies that adequately reflect the

characteristics of linear infrastructure remain insufficient. This study analyzes the current status of

greenhouse gas (GHG) assessment in domestic environmental impact assessment (EIA) reports for

road construction projects and identifies directions for improving CCIA through comparison with

international cases. A total of 74 EIA reports (2011-2023) were reviewed, focusing on GHG emission

estimation and mitigation measures. Case studies from the United States, Canada, and India were also

examined. The results show that vehicle operation accounts for 90.33% of operational GHG emissions,

while the average reduction rate is approximately 2.19%. About 86% of quantified reductions result

from tree planting, while other mitigation measures are mostly qualitative; thus, the reduction rate

reflects currently quantifiable measures rather than overall mitigation performance. International cases

demonstrate the use of government-provided models for emission estimation and incorporation of

key climate adaptation factors. These findings indicate the need for standardized quantitative

assessment methods in CCIA for road projects in South Korea.

Keywords: Road Construction, Environmental Impact Assessment, Climate Change Impact Assessment,
Greenhouse gas mitigation, Climate change adaptation
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Table 1. Greenhouse Gas(GHG) Emissions During Construction and Operation by Road Construction Project

(unit: tonCOzeq/year)

. . GHG Emissions from Proportion of Vehicle Operation
L i) G Oyl Vehicle Operation Emissions to Total Emissions (%)
12~20 23,754 40,518 30,360 74.93
20~30 105,380 89,022 76,609 86.06
30~40 409,672 144,995 140,143 96.65
40~50 399,040 200,642 195,787 97,58
50~ 360,803 298,243 287,640 96.44
Ave. 259,730 154,684 146,108 90.33
Table 2. GHG Reduction in Road Construction Projects
(unit: tonCOseq/year)
g Carbon SForage and GHG Reduction Ozl G Proportion (?f Tree Planting-based
(km) Sequestration through During Overation Reduction Rate (%) Reduction to Total GHG
Tree Planting eop 0 Reduction (%)
12~20 1,605 1,991 6.56 53.49
20~30 881 881 1.15 100.00
30~40 139 139 0.10 100.00
40~50 1,025 1,308 0.67 78.34
50~ 7,165 7,165 249 100.00
Ave. 2,055 2,297 2.19 86.37
SEFEE o R AF ol wEwlE AR AR =Y ITS B wE5F /A 5 ohget
Z gD 5 AUt o] AFIA LG A F 2 ASFHHC] AAIE O] UL L(Table 3 ), {5 A
A7IA ST Oiv] A o] e wiET vle A UE ST AFHLRAGHA AL =Y A
SATRYT T AN ER AUNYY A4S F A 2 SR04 YO VS A9 Uskch
7ho i e Ao Lo HE SAA MEF W RS FAZ ANHFEL ZZ LB AR 5
O &2 Bt 90.33%% -2 AT 2 WE S ol Y EOf AT whEhA & Aol
2 U o= B2 AAARIo tiet 247k A A E AEES AR ARk AA 5 avfet]
75 08 Sgo] e ARHYS uiske AR ok A% WP 24 PAH FYS BT 45
249t gUM0E QAL GRS A e SR FHOR AHE 2% $14F 8ast ko]
BRI RBS AN AT LBS AW & R AHAYY WA BE AW ATHAL
A, N AL SR oIA A7k eaatet F2 He Su|sh| Eo, AT O] A7 BT AA 7 S0l
7 AL LT E Qs AL Erlesly] B nFA ] 2] QoSS AlARRHT
O|t}. Table 2= =2 AXAIA Y &G A| 2A7TA ZF Table 32 FA] AFSH 7449 =2 ALAIE &4
5 0Ae TN WR FEBN ST AASBRE  FPWAY LA T | £ ANE BA L
2 AYFTE vE s ARste el Aoty Y A AE HiFE &5 Eiﬁ} Axtoltt. o
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Shopaawele], % A R0l OF oo 2 AE LA el AXIoKD Slek B4 A1S) B9 2 85
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Table 3. GHG Reduction Measures for Construction and Operation

GHG Reduction Measures in Consultation

GHG Reduction Measures in Operation

* No Idling, Use of Larger Construction Equipment, Implementation
of Latest Equipment

* Increased Daily Construction Output through Automation and
Information Technology

* Optimization of Material Transportation and Loading

* Energy Use Reduction through Efficient Construction Equipment
Use and Construction Methods

 Use of Low-carbon Materials, Establishment of Reduction Measures
by Construction Type

* Energy Conservation Training for Construction Equipment,
Operation Training

* Reduction and Recycling of Construction Waste and Project Waste

* Reuse of On-site Materials such as Soil and Rock

* Setting Reduction Targets during Construction

» Compliance with Mandatory Recycled Aggregate Usage
Requirements

* Transplantation of Damaged Trees, Green Zone Creation

* Planting of Trees with High Carbon Sequestration and
Storage Capacity

* Installation of Energy-efficient Facilities (LED)

« Installation of Renewable Energy Facilities
(Rest Areas, etc.)

* Implementation of Smart Tolling (Hi-pass) System

+ Installation of Intelligent Transportation Systems
(Traffic Signal Systems at Intersections, etc.)

* Installation of Solar Water Heating Systems at Tunnel
Management Offices

« Installation of Energy-saving Devices

+ Installation of Self-luminous Signs, Tunnel Entry Guide
Lights, and In-tunnel LED Lighting

Table 4. Environmental Impact Assessment Consultation Opinions on GHS in Road Construction Projects

Total
Length Nu'mber. i Type Consultation Principal Assessment Comments
(km) Registrations
Responses
* Securing Green Spaces along Roads and at Intersections
* Setting Greenhouse Gas Reduction Targets
* Installation of Intelligent Transportation Systems and High-
Expressways 7, efficiency Energy Products
12~20 39 National 20 « Planting Trees with High Carbon Sequestration and Storage
Highways 32 Capacity, Donating Damaged Trees to Tree Banks
* Use of Biochar (in Road Restoration Areas), Verification of
Proper Transplantation of Damaged Trees during Post-
environmental Impact Assessment
* During Construction: No Idling Policy, Use of Low-carbon
Materials and Eco-certified Products
* Development of Specific Reduction Measures by Construction
Type, Establishment of Traffic Optimization Strategies during
Expressyvays 13, Operation
20-30 2 HiI;}?\t\IJZI;zll 0 4 * Use of Renewable. Energy in Rest Facilities, Development of
Energy Consumption Reduction Measures
* Securing Green Spaces along Roads and at Intersections
* Tree Planting around Noise-sensitive Facilities
» Installation of Intelligent Transportation Systems
Expressways 4,
30~40 5 National - -
Highways 1
* Energy Use Reduction During Construction
40~50 5 Expressways 5 | . Use' of L9w—carbon M'aten'als and Eco-certified Pr(')ducts
* Verification of Reduction Effects through Post-environmental
Impact Assessment
50~ 2 Expressways 2 - -
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1) US Highway101/Produce Avenue Interchange
Project
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Figure 1. US Highway101/Produce Avenue Interchange
Project (California Department of Transportation,
2022)
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2020 2025 2025 2040 2040 2045 2045
Existing No Build Build No Build Build No Build Build
Daily VMT 1,117,915 1,127,743 1,126,771 1,157,225 1,156,578 1,167,053 1,166,514
COo2 135,925 121,718 121,376 109,098 108,760 109,015 108,666

Figure 2. Operational GHG Emissions Assessment Results for US Highway 101/Produce Avenue Interchange Project

(California Department of Transportation, 2022)
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Figure 3. Analysis of Maximum Inundation Depths for US
Highway 101/Produce Avenue Interchange Project
(California Department of Transportation, 2022)
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Figure 4. Highway 400 to Highway 404 Link Project (Ontario
Ministry of Transportation, 2023)
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. Future Build (2041) Onzn@ AUDIREETEd CREsSS s | op e i sty
Contaminant (M) Emissions for the Transportation Sector® Contribution
(Mt COz eq.)
Carbon dioxide (CO2) 2.87 - -
Methane (CHa) 5.68E-03 - -
Nitrous Oxide (N20) 3.06E-05 - -
CO: equivalent® 3.04 51.8° 5.55%

Notes: 1. Mt = Megatonnes

2. CO» equivalent was calculatedfor the Future Build Condition using GWP conversion for N>O and CHa (298 and 25, respectively)

Figure 5. Operational GHG Emissions Assessment Results for Highway 400 to Highway 404 Link (Ontario Ministry of

Transportation, 2023)
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3) Two Lane Upgradation with Paved Shoulders
of Paderu-Akaru (up to Bhalluguda) Section
of NH 516E in Andhra Pradesh
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Figure 7. NH 516E Paderu~Araku Project (Ministry of Road
Transport and Highways, Government of India,
2019)
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Figure 6. Status of NH 516E Paderu-Araku Road Section (Ministry of Road Transport and Highways, Government of India,
2019)
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516E Paderu-Araku Road Section (Ministry of
Road Transport and Highways, Government of
India, 2019)
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