
1) Department of Urban Planning & Design, University of Seoul

2) Department of Landscape Architecture, University of Seoul
Yohan Choi¹, Chan Park¹²

CDD=
ത𝑻 − 𝑻𝒃  𝑻𝒎𝒊𝒏 ≥ 𝑻𝒃

𝟎.𝟓 ∙ ∆𝑻𝒎𝒂𝒙 − 𝟎.𝟐𝟓 ∙ ∆𝑻𝒎𝒊𝒏 𝑻𝒎𝒂𝒙 > 𝑻𝒃 𝒂𝒏𝒅 ∆𝑻𝒎𝒂𝒙 > ∆𝑻𝒎𝒊𝒏

 𝟎.𝟓 ∙ ∆𝑻𝒎𝒂𝒙 𝑻𝒎𝒊𝒏 < 𝑻𝒃 𝒂𝒏𝒅 ∆𝑻𝒎𝒂𝒙 < ∆𝑻𝒎𝒊𝒏

𝟎 𝑻𝒎𝒂𝒙 ≤ 𝑻𝒃

HDD=
ത𝑻 − 𝑻𝒃  𝑻𝒎𝒂𝒙 ≤ 𝑻𝒃

𝟎.𝟓 ∙ ∆𝑻𝒎𝒂𝒙 − 𝟎.𝟐𝟓 ∙ ∆𝑻𝒎𝒊𝒏 𝑻𝒎𝒊𝒏 < 𝑻𝒃 𝒂𝒏𝒅 ∆𝑻𝒎𝒂𝒙 < ∆𝑻𝒎𝒊𝒏

 𝟎.𝟓 ∙ ∆𝑻𝒎𝒊𝒏 𝑻𝒎𝒂𝒙 > 𝑻𝒃 𝒂𝒏𝒅 ∆𝑻𝒎𝒂𝒙 > ∆𝑻𝒎𝒊𝒏

𝟎 𝑻𝒎𝒊𝒏 ≥ 𝑻𝒃

Contact : yohan0711@gmail.com
This work was supported by a grant from the National Institute of Environmental Research (NIER), funded by the Ministry of Environment (ME) of the Republic of Korea (NIER-2023-04-02-210)

Rethinking the Economic Impact of Future Energy Demand Changes : Focus on Human Thermal Comfort
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Technique
Detailed

Base Temperature ASHRAE Dataset : CMIP6
• Model : GFDL-ESM4, IPSL-CM6A-LR, MPI-

ESM1-2-HR, MRI-ESM2-0, UKESM1-0-LL

• Variable : Daily mean temperature / 

Relative Humidity / maximum & minimum 

temperature

• Scenario : SSP119, SSP126, SSP245, 

SSP370, SSP460, SSP585

WBGT X ASHRAE WBGT ASHRAE

UKMO Temperature UKMO

WBGT X UKMO WBGT UKMO

Previous Research : 

Quantifying economic impacts due to energy demand changes in 

IAM(Integrated Assessment Models) with degree days, calculated by daily 

mean temperature and ASHRAE method
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Limitation in previous work : 

Using temperature alone for ASHRAE degree-days does 

not fully capture human thermal comfort in buildings, 

which means this method cannot accurately represent 

the economic impacts of changes in energy demand

Heating & Cooling 
Energy Demand

Economic Impact

executed using AIM/Hub
coupled with End-use model

Heating & Cooling 
related Investment

Based on Stull(2010)

WBGT : temperature with humidity UKMO : update daily temperature gap in DDs

Research Framework

Updated Degree 
Days Calculation

1. Update Degree Days Calculation  

2. AIM/Hub 

Special case : 특정지역 Report

Previous approach (temperature alone with ASHRAE)

1) Cooling demand changes in WBGT X ASHRAE compared to base  

Results (1) : Energy Demand Changes in Cooling & Heating 

1) Cooling & Heating demand changes in WBGT X UKMO compared to base  

2) Cooling & Heating demand changes in WBGT X UKMO compared to base  

3) Detailed changes in cooling energy demand across case regions in 2100  
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GDP changes : compared to no climate change in each region and scenario

(negative value means GDP loss due to energy demand changes)

Results (2) : GDP changed due to energy demand changes
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