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SUMMARY

I. Title
Planning of Greenhouse Gas Reduction Model in Building Sector of POST-2020

and Development of Integrated Management System

(Previous project name: Planning on Development of Greenhouse Gas Reduction

in Building Sector)

. Purpose and Contents

[Research Purposes]

O Planning of “Greenhouse Gas Reduction Model in Building Sector and

Development of Integrated Management System” to achieve the goal of
greenhouse gas reduction in building sector of POST-2020 and discovery
and proposal of core application technologies in greenhouse gas reduction in
building sector

. It aims to project greenhouse gas emission in building sector at national
level and develop a reduction model as well as plan research on the
integrated information management system development for management

of greenhouse gas reduction in building sector in Korea.

[Research Contents]

1.

3.

Analysis on markets, technologies, and policy trends and investigation on
technological demand
Definition of core technologies related to greenhouse gas reduction in
building sector and setup of the goals
Research contents related to greenhouse gas reduction in building sector and
identification of driving strategy
: Prediction of greenhouse gas in national building sector and development
of reduction analysis model in response to POST-2020
Development of SMART(Strategy-Monitoring-Analysis-Reporting-Technology)

management technology of greenhouse gas in national buildings in

_Vi_



response to POST-2020
: Development of supporting technologies for conversion to green building to
reduce greenhouse gas
4. Planning on research development tasks for the project

. Creation of request for proposal (RFP) of the project

II. Result

1. Definition of the technology
O It is planning on “Research on development of greenhouse gas reduction
technology in building sector in response to the POST-2020 Paris
Agreement” and “Greenhouse Gas Reduction Model in Building Sector of
POST-2020 and Integrated Management System” can be defined as follows:
. It refers to core technologies for greenhouse gas reduction in buildings,
which will be ensured in building sector to achieve the goal of POST-2020
national greenhouse gas reduction and technologies of greenhouse gas
reduction model in building sector at a national level as well as
development of greenhouse gas integrated information and management

system in public building sector.

2. Technological background and needs

O The Paris Agreement has been adopted as the new climate accord in the
21st Conference of Parties (COP21) in the United Nations Framework
Convention on Climate Change at Paris France in 2015. This agreement
refers to the new climate system norm consisting of 29 articles, which will
be effective from 2020. The most important thing in the agreement is that
it is a new system that responds to climate change, which will be applied to
all nations and mandatory target for greenhouse gas reduction. Furthermore,
long-term goals of greenhouse gas reduction per nation shall be set up and
every nation has been required to submit increasing reduction goal in every

five year.

- vii -



O South Korea has declared the establishment of reduction plan of greenhouse
gas emission (850.6 million tons CO2)by37%(local reduction 25.7% + oversea
reduction 11.3%) by 2030. Accordingly, the South Korean Government has
been demanded to provide a measure of how to achieve the greenhouse gas
reduction goal in building section and establish the response strategy.

: South Korea has made an effort to respond to climate change continuously
in all economic areas based on “the Framework Act on Low Carbon and
Green Growth” and planned to strengthen the effort further to achieve
the new 2030 goal.

“Act on Allocation and Trading of Greenhouse Gas Emission” was
enacted in 2012 and the “Greenhouse Gas Emission Trading System” has

been enforced at national level for the first time among Asian countries.

O A policy framework for greenhouse gas reduction technology in building
sector is needed to meet the POST-2020 greenhouse gas goals and research
on derivation of greenhouse gas reduction scenarios, analysis on reduction
potentials by reduction scenario, and new greenhouse gas demonstration is
needed via the development of evaluation model on greenhouse gas in

building sector.

3. Local and oversea trend and analysis on environments

O All nations including major developed countries will be expected to establish
the greenhouse gas reduction goal including implementation plan as well as
reports of the current status of greenhouse gas reduction and management
more visibly than before according to the “Paris Agreement” .

O The international greenhouse gas emission market (currently 35 nations are
joined) is expected to emerge and China is planned to participate in the
emission trading market, expecting the expansion of the market from the
current level (trading of 6.78 billion ton) further.

. The greenhouse gas emission in building sector amounts to 25% of all
greenhouse gas emission around the world and regarded as high reduction

potential as well as the lowest cost for greenhouse gas reduction.

= viil -



O South Korea has not developed its own model of mid-to-long term projection
of greenhouse gas emission and analysis on reduction yet in the simulation
field of prediction and analysis on reduction of greenhouse gas. Although a
database of greenhouse gas reduction technologies and reduction model
creation have been underway from the national energy demand and supply

viewpoints, their utilization has been limited.

O In the integrated management technology of greenhouse gas in building
sector, analysis and management systems on identification of current status
of greenhouse gas emission in building sector, verification of effects of
policies related to greenhouse gas reduction and information of greenhouse

gas emission according to inventory configuration shall be put in place.

(O The development on green remodeling technology and application of
greenhouse gas reduction technology on existing buildings whose
greenhouse gas reduction potentials are high is not sufficient in a relative
sense. In addition, research on potential reduction in energy consumption
due to human behaviors that account for 20% of energy consumption inside

buildings is needed.

4. Configuration of tasks of research and development and driving strategy

[S5HT7| 3] [F&A7712 [E5ET7|8
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Project name

Study details

(Detailed task 1)

Prediction of greenhouse gas in
national building sector and
development of reduction
analysis model in response to
POST-2020

Development of database (DB) to predict greenhouse gas
emission in building sector and analyze potentials of
reduction

Development of simulation technology to project greenhouse gas
emission in building sector based on national building
information

Development of specialized bottomup type simulations of
greenhouse gas reduction in building sector

Development of decision making assistance tool for measures of
greenhouse gas reduction in POST-2020 building sector

(Detailed task 2)

Development of SMART management
technology of greenhouse gas in
national buildings in response
to POST-2020

Development and demonstration of SMART management technology
of greenhouse gas in national buildings based on big data

Construction of greenhouse gas inventory in building sector
based on the energy-integration management system in national
bui ldings

Development of evaluation technology on benchmark about
greenhouse gas in building sector

Establishment of the system support foundation and development
of information supply technology for greenhouse gas management
in building sector

(Detailed task 3)

Supporting  technologies  for
conversion to green building to
reduce greenhouse gas

Development of external insulation system technology to
prevent fire expansion occurred at six-story or higher
bui ldings

Technological development of reinforcement in thermal break in
joints to change to insulation windows and doors

Technological development of reinforcement in roof heat
storage prevention with permeable and waterproof functions

Development of cooling and heating supply system package
technology in existing small size buildings

IV. Expected Contribution

(O “The analysis model of greenhouse gas reduction potentials in POST-2020
national building sector and integration management technology” , which is
the final deliverable of the project (research task), can be utilized to
achieve and manage the greenhouse gas reduction goals and respond to the
new climate change system through acquisition of the current status of
greenhouse gas emission by national buildings and characteristic data and

analysis on reduction potentials and long-term emission projection of



greenhouse gas in building sector.

O (Detailed Task 1) In response to the new climate change system, “the
custom-tailored analysis model in building sector in Korea” , by which
characteristics of greenhouse gas emission in national building sector and
projection of future greenhouse gas emission as well as analysis on
potentials of greenhouse gas reduction can be performed, is secured and
developed to establish long-term national greenhouse gas reduction goal

and supply of implementation plan as well as road map for gas reduction.

O (Detailed Task 2) The final deliverable, which is the greenhouse gas SMART
management technology and demonstration (system implementation) for
national buildings, provides the current status of greenhouse gas emission
and identification of characteristics as well as standard amount of building
greenhouse gas emission and characteristic information thereby being utilized
in establishment and verification of the greenhouse gas reduction goals and

implementation plan.

O (Detailed Task 3) For efficient energy consumption and reduction in
greenhouse gas emission, technical difficulties in construction market are
resolved thereby supporting zero-energy buildings and promotion of green
building construction as well as remodeling existing buildings with low cost
and high efficiency. In particular, technical difficulties in flame retardant
insulator-applied external insulation system that can be applicable to
six-story or higher buildings, high insulation envelop systems that minimize
a thermal bridge loss, overheating prevention in roof and Korean-type roof
reinforcement technology with long durability, and cooling and heating
package system technology for existing buildings can be overcome and

assisted.
O The consumers of the final deliverable in the present project (research task)

are policy makers (central and local governments), public institutions,

construction-related private corporations, architectural designers and building

_Xi_



owners, universities and research institutions and citizens.
The needs and demands of actual consumers are reflected through
consultation with company and government-related staff continuously
during the research period. Intellectual property rights (program
registration and patent application and registration etc.) are secured in
relation to software development, big data analysis method, system
construction, green building support technology, and measures of

utilization and commercialization are searched.
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HEEOF B2 F Y3, A2 10%2US
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dAATIE BF FE AIEE NE 9 T

AzAAALHG 2] Aol Aol ddstar AFHELS 4= A4, 71<3
gl wel zpolE Holal U=

AzduA Heles 3, B, 59, 7], xHe=R
A 2872 20~160kWh/m &= Tk

0]

ok

Hehn 58 13 oy
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International Energy Agency International Energy Agency EBC 0

= Shining Examples of Cost-Effective Energy and Carbon Emlsslons o
St rateg iIc PI an 201 4 o 201 9 Optimization in Building Renovation (Annex 56)
Energy in Buildi and C ies P
Energy in Buildings and Communities Programme May 2014
‘October 2013

.T';’_ High-priority Research and Innovation Themes
Theme #1: Integrated planning and building design
© Theme #2: Building energy systems

Theme #3: Building envelope
Theme #4: Community scale methods
;. Theme #5: Real building energy use

[O& 24] IEA EBCel &7| ZEWMI 2AMIIA Z+E 7|& ZHA(Annex 56)
(£X: |IEA EBC Website)
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.~ Greater London
¢ London Energy Partnership Z3H(2004)

Energy Action Area 47 x|

2137 7Het AfRlol CHP 59 2= olo9t UK
i of|L{X| Z 2= 70022
} AR ABOf|LAX| ZEER 15001%
H2ofLx]| i paza
Et2 7S [ BEDZED! T ELE
— __ _Upton e |
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L7 2 v & AP Q) ek (Bottom-up) W, 82 (Top-down) 3
THOE &t AREF
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2d7] g A], 7= T 671 Fiol thel IdlEe A4
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W Base Case 2000 (Total = 3013 ktiyear)

E1All Scenanos 2000 (Total = 2257 ktfyear)

DO All Scenanos 2010 (Total = 2409 ktiyear)

GWP in ktonneslyear

Part A Domestic Major Roads Electricity Boilers Landfill
Group

A& 0 CERC. 2006, EMIT : Atmospheric Emissions Inventory Toolkit, User Guide

(28 211] &= 24712 A2 A= A)

(B : = EATH, 2008 M)
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e
v 2020358 FAE, 202595 BHFAL AS5ES AE AYASFSE

T

=32 DOE(Department of Energy) % Al S &3l thdst A P& AA
£3], d7/ES Bt AdEFEol oA 2007 30% iAok, 2020
ol 70% A Aok HxE st A= 4F

O AR 2o A= =7kl A A A (NEP, National Energy Policy)S %3l ol
Uz &3¢} oz Azt S FX8a Jon, SAAZELS o 9
Uz A d5g 3

- A4 A8 7]F (the Renewable Fuel Standard) : ¢ & F

- Federal High Performance and Sustainable Buildings : 4% & 4
o ARl - A - &G - FARY HAAHAAN AT ALV AW A

- Green Buildings Action Plan : 1/3% X&7Fs 750 3 AWARE o MOU

- Building America : A 2| A] A= o] F-3}

- Weatherization Assistance Program : A 4&5 Al&9 Fdoux & 4L

A% Az AT A
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V2.1 Global GHG abatement cost curve beyond BAU — 2030
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HH

Impact of the financial crisis on carbon economics, Mckinsey8:Company

Ahal ement cost
€ pe C

Reduced slash and burn agriculture

Gas plant CCS retrofit

: Iron and steel CCS new buil
‘conversion i
80 Reduced pastureland conversion Coal GCS new build
__Lighting — switch incandescent Coal CCS retrofit
60 H to LED (residential) Grassland management
Appliances electronics rganic soils restoration
40 tor systems efficiency
20 1%t generation biofuels
[ Cars full hybrid
o]
20 5 o 20 2 0 as 38
eothermal Abatement potential
-40 F . GICO.e per year
Rice management
60 | Small hydro ar CSP
) ‘Waste recycling Reduced intensive
80 | fliciency improvements other industry agriculture conversion
Landfill gas electricity generation High penetration wind
-100 linker substitution by fly ash Solar PV i
Buildi Hici build ow penetration wind
-120 Fi uil _Ing & lcl.em:'y new ; ui Degraded forest reforestation
Insulation retrofit (residential) Pastureland afforestation
-140 [ Tillage and residue management - Degraded land restoration
ropland nutrient management - Nuclear
-160 F Cars plug-in hybrid
180 Retrofit residential HVAC
2" generation biofuels
200 L Appliances residential
Note

was pursued ag ty. It is not a fi
Source: Global GHG Abatment Cost Curve v2.1

The curve presents an estimate of Ihe maximum potential of all technical GHG abatement measures below €80 per tCO_e if each lever
of what role different abatement measures and technologies will play.
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Republic of Korea (2015) ® Brazil
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-Jifka\j/r;(gz(]?;]))(.)éaitam(2011) ” Turkl?y
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A Y, oA &Y A 59 E9E U 4 Jdua dYska 9l
- 2012d World Economic Forum (MAAAZZ) A= 224 /Nde] A2 7HsA
o

<= 4ol 7 A= AF 100 Ve F A HAE H dHolY ez A543

2 SAAZE A A4S 5 ARIEYF 9 A%

O AFEL AAgo] w9 2 AFoZ AA 1874 A=
Fo 129 o] F 12%ol A 60%7A A2 AdAbo] Ak

- FQ AN AE AATE, AY/AE Abke] Y 9D K9S 53] A

ZoUA AFE9 BEg FUE 93 A F(market transformation)S =

o
I

<E 212> e dttrd=s A sMAZE AZHE HY
E

(ZX Global Trend in Sustainable Energy, UNEP)
AERBIIS
2007 20124 2020 20304 (2007-2030)
NH | A== 3,608,000 4,561,000 7,054,000 12,164,000 5.4%
ANE | sMA=S 175,000 769,000 2,067,000 7,109,000 21.2%
== dMA=S 60,578 83,779 140,751 269,213 6.7%
ANE | sMA=ES 2,950 14,134 41,247 157,334 19.2%

AsA oz kol HYHM, vl 3dEeE X4

A AHAAR 35.1%s AA»}TL E F o, 201590 = 14509 8=
Uebrom, XA A4 Ao 48%s AT A= UEhd

- SAASEAF B3 SR A5 ARTE AAT, FA AR 7]E0]l A4
g}, g3 FAE T SAASE AF dSFdde 43I oE =l U=

MAJORITY of GREEN BUILDING PROJECTS:

Across all regions studied,
respondents increasingly projected that

MORE THAN 60*

New Existing of their projects will be green by
: g : Institutional Buildings/Retrofits P
= 2015 respondents project new institulional green
New building projects (schools, hospitals, public buildings,
Commercial ete.) will surpass existing building projects.
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O ¢ B A(McGraw-Hill Construction, 2013)ol W2® wm|=, Ar7tz=, =
olgoug ol E, QAEg oA TdRY Al 7]E 33%0A Hul 68%7}

A BABL dE AoE B,

Z4e Aoz A%
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94%7} = A 529
- 201293 7|+
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Levels of Green Building Activity by Firms
Around the World (2009-2015 Expected)

Source: McGraw-Hill Construction, 2013

M 1%to 15% Il More than 60%
Green Projects Green Projects
Exploring I 31% to B0%
(No Green Green Projects

Involvement)

M 16% to 30%
Green Projects

G5 AAe 1Uud e A&How

2

m M
M o

1

=2
X
—
N
RN
et

Business Benefits Expected From Green
Building Investments (Median Reported by
All Respondents)

Source: McGraw-Hill Construction, 2013

New Green | Green

Decreased Operating Costs Over One Year 8% 9%
Decreased Operating Costs Over Five Years 15% 13%
Increased Building Value for Green versus 7% 5%
Non-Green Projects (According to AEC Firms) ¢ *
Increased Asset Value for Green versus 5% a%
Non-Green Projects (According to Owners) °
Payback Time for Green Investments 8 Years 7 Years

Top Three Triggers Driving Future Green Building Activity (By Respondent Location)

Source: McGraw-Hill Construction, 2013

— | Australia | Euwope | UAE | Singapore |  Brazil | SouthAfrica
Client Demand Market Demand ~ Client Demand ~ Regulations Regulations ~ Market Demand Right Thing to Do
1% 37% 39% 55% 41% 52% 44%
Client Demand Client Demand ¢ :
Lo andlower  MarketDemand ClientDemand  and Corporate  Lient demand; Taas
2 : T porate o .
Commitments Operating Costs Commitments _}.:%vsvtz‘r &gﬂﬁng Operating Costs
32% 35% 37% 50% 35% Tra&'le‘f_QLmaﬁun; 42%
Market Demand and ~~ Corporate  Branding/Public Lower and Higher y
1111 I Lower Operating Costs ~ Commitments Relations  Market Demand Operating Costs Building Value Regulations
30% 31% 34% 32% 31% 26% 34%

(ZX: World Green Building Trends, SmartMarket Report, McGraw—-Hill Construction, 2013)
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A=HES o= 3 2472 45 B39 8 =9 d32 U3 2+
- A=REd U dTEs T3 AR dE e 25 HEE WAS
g ooy A Andd 2 AAFES AAR dF(NYu et al. 20149k GCM

(Global Change Assessment Model) =3

Zgste] T2 oy AR wt

— -
B 47 79 A= dyAFe A% 2 24T IS AAE 24 I
(Eom et al. 2012)7} A=
Socioeconomic LiGanizaiion Floorspace Energy Service End-Use Delivered
Assumption Expansion Demands Technologies Fuels
Heating
Urban Urban Cooling
population |— Building | WHEC - Eaea
GDP Floorspace Lighting Boiler
China Appliance
Population Heatpump
GDP District heat Coal
Heating AC Gas
Rural Rural Cooling Cooker il
population |—> Building |l WHaC o ¢ Waterheater | | Heat
GDP Floorspace Lighting Incandescent Electricity
Appli Fluorescent Biomass
Solidstat Trad.biomass
Lamp
Heating Appliances
Commercial Cooling Equipment
Building  |e—> WH&C [
Floorspace Lighting
Equipment

[2% 233] GCME2E 2 0|88t =9 2

HEaFE olHX

24 2y 7=

At (EX: Eom et al, 2012, Energy, Vol. 46, pp. 405-419)
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Gas for California Buildings v.3

L " N o
Tool Last Updated. 16-Dec-2010]

1
2
BN /\nnual Emissions
4 1.Selectyear between 2005 and 20203 GHG footprint for selected year of operation uonnes co2)
5 Fal winter
5 Reference Design| 5251 = Annual _On-peak _ Off-peak On-peak Off-peak oy -peak_Off-peak On-peak mrpm
7 Afternative Design [Dssian 2 - Design 1 [E| z] 27 | 2] 2] 27 3]
8 Design 2 12] ol 2\ | 1\ 1| 1\ 2] 2
B Difference]| 51 | 0] ] ] | ] | 0,
10 Chart Update
1
12
13 WaTERE Rl o3l {or SEEreH S st ot Speriiop iEhica o)
14 Spring Summer Fal Winter
15 Annual _On-pesk _ Off-peak On-pesk Offpeak & peak Off-peak On-pesk Off peak
16 Design 1] 24 ] 3] I 3] 3] x| 2] 3]

[ 1 Design 2 15 2| 2] 2\ 1\ 2| 2] 2] 3
& Difference] o] 2] | 2] 1] 2] 1] ] 0)

Day by Day Emissions Profile

21
22 2. Select days to display on charts below, or drag the sliding bar to change display
23

3. Select marginal emissions or average emissions to be displayed in the charts below

24 FirstDay lo Display ¢ ks v First date displayed: _13-Mar
25 Number of Days to Display < b Or Select # days here:
26
27 . - p
28 Reference Design Alternative Design
28 0.008
2 o 0.007
32 g S 0.006
3 @ 5 0.005
34 H] H
35 H g o004
£ i E 0.003
37
# 0.002
39 0.001
40 0
4 12 12 24 1z 24 2 ) 12 28 12 20 1z
42 2 3 3 2 E
= 5 EN
£ b . b @ = i o i i T
= 5 pppe— 3 = T
46
47 MNote: Emissions from gas use are shown cumulative to electricity use.
48

49 All tables and figures below are calculated using marginal emissions rate, as selected above

(23 234] o|= 2|z o} HE

H o
2T T
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O &3vg H7F Z2A =
- BRI E2 2A7FACO, B " F)el et 2
=E]

A
o
BAMA Y-S F3te] HFHORE H{o =2 A2 F e

D, = ZZ(Loadi,j X DE,; ;X K) (4 3-3)

J

o] 7], Loadjj= i @&t &47F= #MlEE4, DEye 1 gt 2472 viEE4d

7F R k ol RlA = 9sf A, Kee REA kol a3 == A A7 ()9,

:‘I’ =
- :
2l HEEY I =
HHEE?! 'E'gl J‘J o | —
Methane = /b = SHA

...... Kg-CO ==
Carbon dioxide (CO,) B B —p 7 =2

V4 Enes ()
% DALY(Disability Adjusted Life Years)

—
D HoEEEAAS =
° W IRPAA
% EINES(Expected Increase in Number of Extinct Species) i
P 4EdE2A3 F5t kg |

(22 45] &Z8|& "It Y

-

(1) R s u)’d(Safeguard)
- AT AP AZddAE 848 A AR AHAR TR A
- QIZe] FA L AE AANAH tEo] wHAEH A T A E AW
= A A o2 HESE 4 S
- SAE T AgAdd daAE Ay T dAgts FAdof I F
ol wet AejA JA FAHLAE AEUFII HEo] AE OFE FA
st B4EAJ] AR AEstE F AS
- oo wet JAA[Z, AETFAE, AR, AL AVAE RET) A
(safeguard subject)o. 2 41743}
(2) Il A&
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GollA =EFH 47HA] Rotfido] A Fste] wel WA= AsEFs AF
slali=n] Pask BHagady J—]OHZ]‘ , HEAEE o9 9 35U He 55

s+(DALY, Disability Adjusted Life YeanS A-&3l9 &
ARSI AR e A Aibs ol didE e A, FAd, w8ET 84
FE = sAdE, FEAY T ﬁéﬂ‘:‘é%oﬂ ZFEHAS A

Fo SAste AR=Zs AA AF AWt4e ol &8st
[e)

AEOYAE S H7F Al =9 E597]1F RS H(Endangered Species Act),
T ETY FIAAHNE A YY" ZKCITES, Convention on
International Trade in Endangered Species of Wild Flora and Fauna), = A
A 1 5 AZHIUCN, International Union for Conservation of Nature)o] %F3j
sH= @ = o] B} 5(RDB, Red Data Book) GollAe} Zo] 4EFS FE3IL
TR AETY 524 BAAS

Aol vE FFL W] A AAARRAE FLYNY
(GPP, Gross Primary Production), <=¥{x484F=(NPP, Net Primary

Production), &= #(plant biomass)<S #-&3+

SSA 0| oHf X1 &
ol DALY*
QIZ2HA| -
_ AFS| RFAE monetary value(KRW)
2o
MECOY EINES*=*
AHER | -
11X A A NPP* %%
ZE oL 20 2 (KRW)

* DALY : Disability Adjusted Life Year
*x EINES : Expected Increase in Number of Extinct Species

*xx NPP : Net Primary Production

B HrloA AL 471A A E G E HAZ 71X DBE E 4-69] o
EFY 3=
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11Xt A4 ton 4.93 E+04
- AERE 472 viE#S oF T00WE A7 Al 4 Juhd, o] E3
AL & AEA A= Q3] A28FHE HlE oF 4339 9& 4T F o
H, AERE 247129 & H%{ Al go2 4 A9 7009 dd
= 10,000¢/1TOE)& %5(}3} F 9F 1,100&] ¥ v8 FAFI LA
8,000,000 50,000
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= ofl
a0 5,000,000 -
-!1*9 5;‘_{ 30,000
= 4000000 i
é' 3,000,000 I, 20000
=1 bl
% 3 000,000
10,000
1,000,000
0 a
- P g3 8
(a) 2ATIA vl &2t (b) A E "I}l
[O& 46] &HH|E HIF A3t
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L o4 478 8
O AFFAAE Ha A7 AlFTA ZledAE Fdster 2a5= 22
H 82 % olE EUE AFFAet FEAA L AFHIE AAS F

REAT WUARTS TR @u TN 2HL 9
o
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t 7 ARTANERA BE ATHE, AT AHES ]

7)
Fa, A HFATAE =S Lt itk v

2. AAAY &8 o2t

<E 55> ™A L0t

22 1IAEE | 2XHE & | BRIEE | 4X1EE | 5RIE S BH
1Al DHA 500 800 1,200 500 - 3,000
2N A 700 6,000 2,450 1,150 400 10,700
SNIE A 1,200 1,800 1,800 900 - 5,700
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5,000
=5 4000
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. AA vEE a9t A
<¥ 56> BZ H|ZY L0
(E49l: wipigl)

bl IHEE | 2XEE | SRES | 4XEE | sXEE | AN

o121 H| 732 1,607 | 1,49 946 175 4,953

CIAIM /=YL | 42 3,533 258 0 0 3,832

;xj; A= ZRIZH 130 1,100 | 1,775 518 0 3,523
ol T 2| 300 69 69 13 0 451

JlEt eipESH | 957 1,833 | 1,484 859 180 5,313
2| 239 458 371 215 45 1,308
2| 2,400 | 8,600 | 5450 | 2,550 400 19,400

W QI Z4H|

(23 52] B[FY &

m oI A| 2/ S HIH|

= A S H| x|

= ATy 2H

m7|Et AT S|

m ZHE

0 & FdH|
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3. AF-HAE 48 o4k

7} 1A R34 A

<E 57> 1M F I B[SH 204

(£ mioigl)
T IHEE | 2XHEE | SXEE | 4RET | sxEE | A
o121l 256.8 339.9 299.3 258.3 0 1 154.3
o [emaa/=e | 817 0 0 0 0 31.7
= [ NEREMEG 0 50 130 103 0 283
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S PEER
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o | @A 0 % 115 0 0 205
;E*' A= Z R =] 0 660 605 205 0 1,490
SESTET 300 59 59 13 0 251
JlEr SPESH | 462.9 421.2 445.2 307.9 0 16372
ETETT 115.7 105.3 11.3 77 0 409.3
3t 1,200 1,800 1,800 900 0 5,700
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3-3 217,240 0| 414340 o 626219 o 471319 0 0 0 1,729,118
3-4 217,244 0| 363418 0| 42099 0| 10593 0 0 0 1,107,514
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U A FGAE 2894

1) 1M F oA 2o &t

(ctel - ® Q)
of of & & =
Ak f“r i et} Agd H| -2
st = (@ 20)) olgl/ | 1AMHE | 2&XHE | 3AEE | 4RAHEE | 5RHEE 2 (%)
= U melg
2 ol
oimey 3,079 8 85,600 113,300 99,767 86,100 0 384,767 | 13%
ol AT [ 3079 17 171,200 226,600 199,533 172,200 769,533 | 26%
A N - = 0 0 0 0 0 0
= | (EAE)
S e
g | ) ° ’ 0 0 ° °
A A 256,800 339,900 299,300 258,300 0 1154300 | 38%
2 A | M =2 H| 31,700 50,000 130,000 103,000 0 314,700 | 10%
N | ETESH 117,840 260,120 556,740 59,340 0 994,040 | 33%
S|
i AT 51,360 67,980 59,860 51,660 0 230,860 8%
2 A 200,900 378,100 746,600 214,000 0 1,539,600 | 51%
?| EFoA 77K | 0 0 0 0 0 0 0%
2| 42,300 82,000 154,100 27,700 0 306,100 | 10%
g A 500,000 800,000 | 1,200,000 500,000 0 3,000,000 | 100%
2) 2M| S oA Ao &
(ctel - ®Y)
ofl of A st =
& M2 ikl H|
e g5 =k olgl/ | 1AMHE | 2&XdE | 3AHE | 4REE | 5REE 2 (%)
= (e =0d) stolg
2ol
. 3,079 12 51,100 270,900 246,633 136,700 0 705333 | 7%
ol AFel [ 3079 24 102,200 541,800 493,267 273,400 1,410,667 | 13%
A dye - - 0 0 0 0 0 0
| (ERAE)
Al G
i) | ) ° ’ ° ° ° °
& A 153,300 812,700 739,900 410,100 174,800 2290,800 | 21%
;q AT | M 2H| 140,000 | 3,832,800 | 1,182,800 190,000 0 5345600 | 50%
; eS| 294,640 921,060 273,920 357,880 145,240 1,992,740 | 19%
|
bl AT 30,660 162,540 147,980 82,020 34,960 458,160 4%
2 A 465,300 | 4,916,400 | 1,604,700 629,900 180,200 7,796,500 | 73%
2| EFed 717K LhH| 0 0 0 0 0 0 0%
2t 81,300 270,900 105,500 110,000 45,000 612700 | 6%
g A 699,900 | 6,000,000 | 2,450,100 | 1,150,000 400,000 | 10,700,000 | 100%

- 271 -



3) M F oA &0 &

(2hel - M)
of of & & =
Ak A5 o Hd T H| 2
£ i olgl/ | 1AE | 2AWE | 3RMUE | 4XEE | SRUE 27 (%)
= (H=0) 0|2
zH o
;‘1 __‘i o 3,079 11 107,133 151,500 151,500 92,367 0 502,500 9%
ol A7 | 3079 23 214,267 303,000 303,000 184,733 1,005,000 | 18%
R ES
A T - - 0 0 0 0 0 0
= | (B
=] e
S - - 0 0 0 0 0 0
(MALZHY)
| 321,400 454,500 454,500 277,100 0 1,507,500 | 26%
. AT ZEH| M =ZH| 300,000 819,000 789,000 238,000 0 2,146,000 | 38%
Al
= L= 398,620 330,300 354,300 252,480 0 1,335,700 | 23%
i A7 64,280 90,900 90,900 55,420 0 301,500 5%
| 762,900 | 1,240,200 | 1,234,200 545,900 0 3783200 | 66%
2| Efed 71 | 0 0 0 0 0 0 0%
2t H| 115,700 105,300 111,300 77,000 0 409,300 7%
g A 1,200,000 | 1,800,000 | 1,800,000 900,000 0 5,700,000 | 100%
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