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Why are poor countries more vulnerable to climate change?

Summary for Policymakers
Sixth Assessment Report-IPCC

[Premium Report]
Developing countries are more venerable to dimate change

Climate Change 2022
Impacts, Adaptation and Vulaerability

Sepwnary L Pt artatber

“ e e SR
HAENA B va T g5 WM

OfE Y OPiXis Ol DEMYE X7 42 7190| 15T 44t JRARE OO KANOI MM MAPIWTHWE SAL BB
NIRUE NAN 201 SAIUPEYIS00NEIE NS AR YRENEYES A= 102 2500 @0tk 9177} M
2, WL BN BN YUS UG, PRO|ARY S 20 art

HES TttE D 2
X Source: Dongascience, "[Premium Report] Why are poor countries more vulnerable to climate change? 2022.04.
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The more severe dimate change impact on poor
individuals and nations

Even within the countries, the level of impact from heatwaves
varies according to the gap between the rich and the poor

20091 1218 250 M2 2= TAIE o2 10213 BE Ay o2

3522
Y FetigalAS
2163
0f= g
(108§ oFY)

FECET S ~11%
(3¢t 224 0jgf)

X Source : Kukmin Ilbo, "Abnormal Climate’ impacts for the poor and poor countries;, 2021.08.



Adaptation & Mitigation

Climate Change gy Greenhouse Gas Reduction_*
Technology to adapt “dwm Technology to mitigate climate change

Adaptation & Mitigation

in korea Net Zero Source Energy Housing Complex & CITY




Urban area takes 3% of the entire surface of the earth.
80% of entire carbon footprint on earth is from the urban area. . .. e
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Comparison of Carbon-Neutral Cities with or without Practical Strategies

peace

Before After
(existing) [Declaration of Carbon Neutrality by 2050] [ (planned)

Estimation of National Greenhouse Gas Inventory Prediction of carbon emissions by implementation strategy
00City Existing Plan for GH - .
57 2 ] HER R Elle 00City GHG Reduction Sector
Emission Sector
(Cartification of Zero Energy Building)

— 268: 3+ Grade)

PUBLIC BUILDING:

UZE(E)

. r - Zgl. =7 PRIVATE BUILDING:
ZEB; 5t Grade)

7|HIAIE(E)
3,242,001

34,0271co. /4

Transportation

1%

nfrastructure

Infrastructure Transportation

* Carbon emission in building and infrastructure are based on energy usage in Saemangeum Smart Waterfront City Energy Usage Plan (2021.12.)

Source: Korea Research Institute for Human Settlements, ZED Architects and Land Total Solution, Establishing Basic Carbon Neutral Plan for Saemangeum Smart Waterfront City, 2022.06,
Saemangeum Development and Investment Agency
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Net Zero Energy Building Definitions NetZero Energy Bulldings: Definitions
1.NET-ZERO SITE ENERGY (NET-ZERO Final Energy) ¢ oms e Worars 4 s KR paskivesm oa
2.NET-ZERO SOURCE ENERGY  (NET-ZERO Primary Energy) Qs eyl iy 0yl g S copiy oormion
3.NET-ZERO EMISSION (NET-ZERO CO2)
4.NET'ZERO ENERGY COSTS (NET'ZERO Energy COStS) L] .'\I.'II: Ferm | I:JIFI 1.||l|| mn f WY t
Source: Myoungju Lee, 2017, Building-oriented zero-energy city, MasilWIDE fig I. .”.;.u : il v uaed .":-..I
Source: Torcellini, p., et al., “Zero Energy Buildings: A critical Look at the Definition” (Conference pager, NREL/CP-550-39833,2006
State Responsibilities
Duty of the Governments and the public
« NET-ZERO SOURCE ENERGY / § AT O b e :
NET-ZERO Primary Energy ' e

(M|n|m|z|ng fossil fuel usage) | T Y T R

Hopes of the People
Demand of Homeowners

« NET-ZERO EMISSION |
NET-ZERO CO2
(Minimizing GHG emission)

: ) « NET-ZERO SITE ENERGY
....................................................................................... N _ NET-ZERO Final Energy
BN (Minimizing energy usage)

 NET-ZERO ENERGY COSTS
NET-ZERO Energy Costs
(Minimizing energy costs)
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~ R&D project in 2012 by Ministry of Land, Infrastructure and Transport in Korea

Ministry of Land,
Infrastructure and Transport

Research Agency

Korea Agency for Infrastructure W — ' . . T .
Technology Advancement Myoungli University Nowon District 9‘ Seoul City
I ! I
1 Detailed Assignment 2 Detailed Assignment 3 Detailed Assignment
MyonglJi University (Inc.)KCC Construction Seoul Housing and
Communities Corporation Research
- Myongali Zero Energy Cenler * (Inc,)JKCC Construction + ZED Architects (Inc.)
- MyonglJi Real Estate Depariment « Primo K&S (inc.) * Nuri Telecom (Inc.)
- ZED Architects (Inc.) « Korea Consiruction Research (Inc,)
""ﬂ 'Energy Policy » Establishing 3020 renewable energy executing plan
— o }

kA Olbligating the Zero energy buildings by 2025

, ' Housing policy N Applying green buildings to people vulnerable
/ } for ordinary citizens 7 o housing first
|
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The 1st Zero Energy Housing Complex in Korea, Nowon EZ House
*Pre-planning 2012, Planning 2013.10~2015.10. Completed 2017.11

1

Housing Complex
Finished 2017

(R Sl Bk R

n 0

Source: IT & Zero Energy Architecture Center & ZED Architects (www.ized.co.kr)
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Monitorin

*Energy independence rate of 93% (Heating, cooling, hot water, ventilation and lighting) (4 years average)

_ Smart Distribution
Ventilation g s —
Board

Cooking —

Light —

Power |
socket

Standby power __|
cut off

Power socket ——

Electricity gy

Cooling  pumm

g System of EZ HOUSE

Solar Energy

(East)

Solar Energy
(West)

Solar Energy

Measuring
Energy
Consumption
by
Household

(South)

Solar Energy
(Roof)

In-household
measurement
home network

mmm Energy Meter

Emergency Call —

Wall pad

Network G/W

Monitored for 4 years (2018-2021)

. Ventilation
Measuring

Solar Power
Production

Remote
Meter
Beading G/\A

Home
Network
System

Home

Temperature

Humidity

Measuring
Consumptio
n of
Common
Area

1IZAC MYQ

Vieasuring
External
Energy
(Transmissio
n &
Reception)/
eothermg

Electricity

Geothermal

Remote Meter
Reading System

Smart phone

Lobby Phone

Integrated DB
of 4 Major IT

Integrated DB
of 4 Major IT

Monitoring
System for
Researcher

Promotion System
Integrated

Administrator
Dashboard

» Measurement of both household energy consumption and renewable energy production

» The application of AMI measuring equipment enables remote inspection,
so, the residential household management efficiency of the complex is high

» Measurement points are approximately 2,400 and large amounts of data are produced

hltlSGII 1!*! ZEDArchitects Cor Lt
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) Flevators for People ) Parking Lot

with Disabilities

4 Major Philosophies of
Zero Energy Housing Complex

' [.I i, "Realizing human, social, energy and environmental welfare’

B ﬁ G A AR - '% o Happy Pecple = Long-curaion houses that can be remodeled / Living room facing south
27 Resijont 7" Neighborhood Unit " Resdential S sl fee e

Facilites (Shopping Areal Community Cenier _L,, # = Provision of speces and elevalion el peogks couk nof expatience in exsing rertsl houses

¥ Pl

. . Tmlerlmng = \arous pes of residental buldings & roadsice deveiapments:
o . Iomehes = |Local communily nside e housng complex: & secuing ecucaion and promolon spEces
it AT = Utiization of the common ameas as community spaces

Lwih il

Vs | |7 /s N,ﬂf’ = | [ 7 W Buiciras = Meemeston o e recuree bukdng enesy frcugh efcers sscn et coresLcon mefocs
o= N 2 SO0V NEFE | | B I.’|| i r's = Qptmizaton of he use of renewabie energy belanced wilh the erergy consumpbn
T o A e e ; i - ﬁ oy W “.hi“m- : 1 of the enaigy cost burder mmuhﬂyuﬁﬂgm

Nowon EZ Cenler ~7" Senior Center S5F Emengency Room Pleasant = Zem Yo energy resporing 1o he sues of resource depkion and cirmete change
(Manitoring) - Ewiooment = Buiding a waler—itulation system of the space autside the complex
1 2o rerrieons oo Lising enengy—saving and eco-friendly buiding materals
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Nowon EZ House_ the 1st Zero Energy Housing Complex

o 4x], ol ZFLcH,

121 4 4 g "
y 4

MO U ORI PH 492 MWV (Y00%)

g3nueyn
THI - S MR aty
Wt 4 Vs By 1 Vi s+
[ KIESAR 401 MWh/yr ] §— SSE200a i
s . Ii Source: Myoungju Lee, 2017, Building-oriented zero-energy city, MasilWIDE
[Definition of Net-Zero primary Energy NOWON EZ HOUSE]

A more concrete definition of the Nowon Complex is that energy needs for heating, cooling, hot water, ventilation, and light, from the entire
household in the Complex would be fulfilled by renewable energy, which also has produced within the complex.

If additional energy is needed, energy is received from the grid, and the leftover is returned. Net zero is calculated by offsetting the total annual
energy consumption with the energy produced via renewable energy sources at a primary energy level. (Lee, 2017).

* R&D Project of the Ministry of Land, Infrastructure and Transport, 'Development of an Optimization Model for the Revitalization of
Zero Energy Housing' (Nowon EZ House) 3rd Year Performance Report, defines the Net-Zero Energy housing complex as above
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research, design, technology management, construction, equipment, monitoring [l

- i
L 1%

Energy reduction Highly efficient Clean Energy | Measuring

; equipment production and
technique quip technology conmemlion Tates
Technology applying

FRASVE GeRig Highly efficient
technology : Renewable energy
construction

T techniques

“Energy ever follows Building envelope” prof. Ph.D. Myoungju Lee 2018

Total Energy Cost $ 1 /(un_it.day) energy cost inc. cooking & PubiD

(Mar.2018 ~ DEC.2021)

Korean housing complex completed with 100% Korean techniques and 98.32% of Korean products.



Zero Energy Housing Complex
minimized the heat loss using
passive elementary technologies

in each physical phenomenon and
maximized heat gain from Solar
energy and internal heat gain

SOUTH KOREA

R L1 S TR

Y UK

ZED 1ZAC

1 LETD ENegy ATy
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e 21013 §171A
8 [ (0712 &4 814)

Purpose Of Design Elementary Technologies Techniques Contents
Heat Insulation Inside/Outside Insulation
Direct Outside Air
Indirect Outside Air
Heat Insulation of
Building Envelope Floor (Indirect, Floor Heating)
Heat Loss (Thermal Transmittance)
Protection Roof (Direct Outside Air)
from Side Wall
Conductive Heat .
. Apply Heat Bridge Cut-Off
Heat Bridge Cut-Off in Each Part
Window
Windows and Doors Insulation Glass Insulation
(Thermal Transmittance) Window Door
Frame
Heat Loss Protection Airtight Performance

from Air Tightening

Ventilation Heat
Recovery System

Waste Heat Recovery Ventilation

Equipment Efficiency,
Distribution Loss

Control the
Solar Energy

Awning, outside Blinde
(Cooling Load Reduction)

Application Status
Of External Blind

Source: Prof. Ph.D. Myoungju Lee, Application Techniques on the First Zero Energy Housing Complex
in Nowon District, Korea, Passivhaus Conference 2018, Miinchen, Germany
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Clean Indoor Air Quality

q Strengthen the air tightness blocks the inflow of
supply

external polluted air but provides fresh air through

ECO
&} supply area
the Heat Recovery Ventilation System with HEPA filter*

exhaust
exhaust area

B silencer

M Air flow regulator

HEPA FILTER H13
| o= |

C Hl= @

=




r Mpiren PrecTH el STWEL 2L P
Real time
energy monitoring

S Components of Passive design technology

- . \ } ' ) R
e 2
g d3s g : . A2 oo 258kWh R iy
roverconsaion 140KWh : , | S coamoin 1, 308kWh |
consmpin 200, 4k Wh : , '
2015, 2028
B0 rovoconcain J0kWh : : | ‘ :
B » Ry 0 & cowron 101kWh ' : ' LA A Lo ‘ & Components of Renewable energy
- s v > P A s ."- - ” . 3\ . s =i : - 1 ’. b v‘ 3 teChnO|ogy
\ 3015, 3028 : M sl olar-Enerc
poner ceraion~ TOKWh LR Pla
cmampin STKWHh
N , N g N
V. . B Nl i
The highest grade for Green building certification & :
17" grade for energy efficiency grade certification ' w
Passive Housing Certification from Germany / N h
e




"The Certificate acquisition on Nowon Energy Zero Housing Complex

S 2 pRNEBEFE ()
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Energy Efficiency Level
Certified 1+++

KGBC 3auugnes

Green Building Certificate
The Highest Grade Certified

Certificate C

Nowon €1 Maves 10T
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Nowon EZ house Building Unit 102
German Passive House Certificate
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Living Environment without Any Obstacles
Superior Grade Pre-Certified
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1. Effects of Mechanical ventilation on indoor air quality ....
2. Field-Based longitudinal study design for measuring ...

Ah-YoungLim? MiryoungYoon? Eun-HyeKim2 Hyun-AhKim® Myoung JulLee® Hae-KwanCheong?

UMN | E';lsq;\! ZEDf‘-".rchitects Cor Lt

Ly Methodax v
4
bk 1, 2014

Field-based longitadimal study design for
measuring the association between indoor air
gquality and occupant health status in residential

buildings

Ruiwin in f arg i, ¥ T e I A g e L, i

Ther= haw besn 1 greewing inkerest in the amoclation between indoor abr .i'l_\l-l-

i the Bwan spend ai | & Heweaar, These te ol & lack @

AhYoung Lim * Miryoung Y

on . Eun-Hye Kim ?, Hyun-Ah Kim . Myo ng Ju

Hae-Kwan Che

Effects of mechanical ventilation on indoor air quality and occupant health statusin energy-efficient home'

i ]

the general house.

In  particular, the

maintained lower

winter than general houses.

s & B B 0] Register ‘
= Yiew POF m
s : Science of The Total Environment Recomunended sriidhe
¥ _‘.‘L. f Y
The indoor temperature/humidity, which is Effects of mechanical ventilation on indoor air
related to the comfort perceived b;’ el quality and occupant health status in energy- %
remained relatively constant throughout thé efficient homes: A longitudinal field study
year in the zero-energy house compared to -
S ]
zero-energy  house ool
temperature/humidity in
summer and higher temperature/humidity in
o  Enengy efficient homes have betier inndoor wie quality
. . . . . 7"»|—-_l‘xu_4v.‘1 tenaddity rent oesd commtantt ywar pomind (1 roety
A high indoor ventilation rate is known to lower efficient bonse
o Chidilrens in coergy etficient homes dhowed Jawer s of aller

the risk of allergic symptoms. In this study,
when gender, age, and medical history were
adjusted, the incidence of allergic rhinitis and
atopic dermatitis symptoms in children in zero-
energy houses was lower than in general
houses.

syrigtonns



https://www.sciencedirect.com/science/article/abs/pii/S0048969721023950?via%3Dihub#!

peace IZAC uMu IEhItISGII'I'J\I' ZEDﬂxrchitects Codtd.

Nowon EZ House_ Net Zero Source Energy (Heating, Cooling, Lighting, Ventilation, Hot water)

Unit : [kwh] 0 200,000 400,000 600,000 800,000 1,000,000 1,200,000 1,400,000

Average
Korean housing
in 2009 fiscal year

“

lication of \ a1 :
Applicati ) 61% reduction by passive design technique

passive design
technique

Application of
highly efficient
echnique

13% reduction by highly efficient construction technique

o---L/

. * Achieving Zero 0

Application of §

Energy generation
renewable energy | by 26% !}

Surplus of energy 7%
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Comparison of Monthly Average Energy Cost of Nowon EZ House(2018.3. vS. 2021.12)

Improving the Quality of Life at Minimal Cost

August 2020: Solar power generation is reduced by nearly 30% than expected due to

12000000 prolonged rainy season
Average energy cost paid by KWR 1,379/Day January 2021: Increase in heating usage due to severe cold
each household over 4 years KWR 42,179/Month . ] -
10000000 =
8000000

ﬂ'

N"

|
|
|

6000000 w
A000000G g
i .
o I I I I I I I I I
; ni |
EE- 1% 58 ¥ 53 3 128 18 28

78 1008 118
B MRS 2018 03-2019.02) 2A5(2010.03-2020.02) [l 3RER2020.03-2021.02) B A5 2021.03-2021.70)
% Source: Nowon EZ House Management Office
Energy cost paid per household (KRW
Annual Average Monthly Average Daily Average
Year 1 (2018.03~2019.02) 469,502 39,125 1,286
Year 2 (2019.03~2020.02) 532,193 44,349 1,458
Year 3 (2020.03~2021.02) 551,351 45,946 1,507
Year 4 (2021.03~2021.12 451,893 45,189 1,463

Each household only pays Average $29.5 /(unit. month) 10 cover energy use by the public electricity, cooking,

and domestic appliance
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Relationship between Electricity Usage and Solar Power Generation in EZ HOUSE

EZ House Electricity Consumption and Solar Power Generation

- 288 kWh/
® e AL . . | | | (Month - Household)
e s E BB EE IR EE R dE E R R R R RN EEREEEE 239 kWh/
— (Month - Household)
' = L ] W ] L] W ] L] i = ] 8 s ol L] L] L] L L] 1] o=l : | = ] [ L] W L] L] 11 L] - =l
—E A T e

T I ]

-|—I-|-|- ----------- | ----------- 1-|-‘-I ------- I -I-I ------- i-|-l-|“| -------- I -I -------- )
~ == ol ol i i ] & L =& i ol ol ==¢ 8 wi <3 ik =8 - v = | = ol ofF =m# =8 ih i ] o | Lk = af uf =8

[} | 1 | it ]

P At the time of design, solar modules were installed at an average capacity of 3 [kW/generation] per household (3 kW/generation with a 35-degree slope * 121 generations = 363 kW)
» Average monthly power usage per household for 3 years is 239 kWh/(monthly generation)

P Solar power is distributed per household at 288 kWh/month, slightly more than the generation's power consumption (power that can zero out five generations of energy)
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Roadmap of Certification of Zero Energy Buildings in Korea
| 2020 > 2023 | > 2024 > 2025 > | 2030 > 2050 |
More than 1,000m’ 500 m2 or more 500 m2 or more 500 m2 or more All buildings
Ny (ZEB Grade 5) (ZEB Grade 5) ZEB Grade 4 (ZEB Grade 4) (ZEB Grade 3) (ZEB Grade 1)
(@) Public Rental Housing
L (ZEB Grade 5)
T i i i More than 1,000m* 500 m2 or more All buildings
PRIVATE (ZEB Grade 5) (ZEB Grade 5) (ZEB Grade 1)
Private Flat/Apartment
(ZEB Grade 5)
Mandatory zero-energy
Seoul - - buildings for new private
buildings
Energy Effidency Rating Certification of Building Certification of Zero Energy Building

« Pre-certification: approval of energy efficiency rating based on design document . Building energy efficiency rating 1++ or higher

assessment
I . : o I .  Energy Independence Rate(%) = The amount of primary ener roduction (kWh/niyr
« Certification: Energy efficiency rating certified based on the pre-certification and on-site Jthe ga»rlnount%f consumption( o?primary energy (kWhF; mzyr))zl 100(0% P ( i)
inspection
Primary energy consumption per unit area per year (kWh/m’yr)
Residential building Buildings other than residential ZEB Grade Rate of Energy Independence
<60 0
60 90 1 Grade 100% <
90<, >120 140<, >200 2 Grade 80 <,>100%
1 120<,>150 200<, >260 3 Grade 60 <, >80%
2 150<, >190 260<, >320 4 Grade 40 < >60%
3 190<, >230 320<, >380 o
4 230<, >270 380<, >450 5 Grade 20=5.50%
5 270<, >320 450<, >520
6 320<, >370 320<, > 610 I~ > Current standard of existing public building’s energy efficiency
7 370<, >420 610<, > 700
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Goal Setting and How to Do it Well by 2030?

[Zero-carbon-ready building]

In the 'Roadmap for the Global Energy Sector' published by the International Energy Agency in

' May 2021, By 2050, Net Zero means as 'a supply of energy that uses renewable energy directly

https://www.archdaily.com/ with high energy efficiency or that can be completely decarbonized, such as electricity or district
heating'.

https://www.designingbuildings.co.uk/wiki/Zero-carbon-ready_building

NET-ZERO ENERGY COSTS
CARBON NEUTRAL BUILDING: 8

ZERO CARBON READY BUILDING @IEA 8 Energy of the Building

(Including embedded GHG emissions) (Heating, cooling, hot water, ventilation,

................................................................................................................................ lighting) + household appliances, cooking,
and public electricity)

NET-ZERO FINAL ENERGY 5->8 Energy Independence Rate 100%

.................................................................................................................. A

5 Energy of the Building

NET-ZERO EMISSION (Heating, cooling, hot water, ventilation and
.................................................................................................... . lighting)

Energy Independence Rate 100%

NET-ZERO SOURCE ENERGY
(Net-Zero Primary Energy) : NOWON EZ HOUSE

A

5 Energy of the Building

(Heating, cooling, hot water, ventilation and
NEARLY-ZERO SOURCE ENERGY lighting)

(Quasi-Zero Primary Energy)- Certification System of Korea Energy Independence Rate 20%



Buildings can serve as energy producers and consumers through energy platforms

Smart Distribution Division

Edge

Measuring Energy
Separately

Heating
Cooling

Hot Water
Light

Ventilation

Cooking

Home
Appliances

Public

Energy Platform Division

Fog

Collecting
Platform

* Collecting
* Error Checking
* Analysis

Cloud
6 TTTTmmmmmeee- -
Processing Trading
Platform Platform
”\
Pattern |§| mnn
e—
By Day * Linking Energy
* By Season Transaction
* By Time - Public ¢> School
« Residential - School ¢ Hospital :

/Non-residential
* Purpose of Use

- Public <> Private
* Energy Demand
Management

Source :Myoungju Lee, Building-oriented zero-energy city, MasilWIDE, 2017

i i Office
ReSIdentlaI Cooling  Light  Ventilation Home — “pyblic
Appliances
=3
ot ot [ —]
Heating Warer —1lI5
D [—]][—]
|| =
Cooking [ | [ |

<Separate Real-Time Measurement>

Measuring each energy consumption by time
Smart energy saving according to individual priorities

Energy bill savings are possible by adjusting energy consumption according to hourly and

seasonal energy rates

Energy transactions possible through the comparison of production and consumption through

renewable energy facilities

Cooling Light
Heating Hot
Water
Cooking

Ventilation

Home
Appliances

Integrated Energy
Operation Center

L
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w4

o
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Solar Arch (2019) |
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Solar ArCh (2019) Designi: ZED architects Co., Ltd!

J = ULo
|

Utilizing Off-Site policy & Energy Furniture
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‘ ZED Design : ZED architects Co., Ltd.
Solar Bridge (2020)_Seoul Metrppgl{i_‘t_gﬁrn__ ent, Climate & Eny in pent Jeadquers :

Location: Upper part of truss, Imjingang(river) steel bridge
Scale: (Roof) Approx. 365kW
(Exterior) Approx. 230kW
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Passive House Institute Climate Action — Korea and EU Academic times
https://passivehouse.com/ http://climateaction-korea.eu https://academictimes.com NEWS DETAILS
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- R - Champions Corner. Myoungju Lee paving
! the way for zero-energy buildings
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http://mission-innovation.net/2020/06/11/champions-corner-myoungju-lee-paving-the-way-for-zero-energy-buildings/
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MISSION INNOVATION

CHAMPIONS Thank you

Prof. Ph.D. Architektin. Myoungju LEE

" Chief, IT & Zero Energy Architecture Center, Myongji University
Founder & Partner Architect, ZED architects Co., Ltd.
o The 15t Mission Innovation Champion

mylovezed@gmail.com, www.ized.co.kr

FOCUS AREA: Passive Houses, Zero Energy Buildings and Cities

Myoungju Lee is a Professor at the College of Architecture at Myongji University. She is also the Director of the Zero Energy Architecture
Center at Myongji University. Her work has focused on high efficiency building design and she has successfully launched the Zero Energy

Housing Complex in South Korea.

"As a Mission Innovation Champion, | will introduce the importance of developing individual technologies globally and become an
architect who works with experts in various fields from all over the world to build a zero energy."



