pISSN 1598-2033
elSSN 2233-5706

J. Korea Inst. Build. Const., Vol. 15, No. 1
http://dx doi.org/10.5345/JKIBC.2015.15.1.099

1S

www jkibc.org

M

E4E St oz Z2Zo| visst &
HASLIHE ol =0l st AT

Forecasting Development Directions on Environment-Friendly Building

4 A==

dm
oh
02k
mjo
L

Science for Energy Saving by Analyzing Patent Trend

238 I i

oK

Kang, Kyi-Young' Kim, Gwang-Hee2*
Department of Architectural Engineering, Graduate School, Kyonggi University, San 94-6 [ui-dong,
Yeongtong-gu, Suwon-si, Gyeonggi-do 443-760, Republic of Korea !
Department of Plant & Architectural Engineering, Kyonggi University, San 94-6 lui-dong, Yeongtong-gu,
Suwon-si, Gyeonggi—-do 443-760, Republic of Korea 7

Abstract

The building structure has an decisive influence on the environment as it takes over one third part in the energy
consumption and greenhouse gas emissions of whole world. Accordingly, every country makes the reduction of
greenhouse gas emission compulsory pursuant to Kyoto Protocol of 1997, and Korea government makes an
announcement for the improvement of building energy performance in 2014. In this study, the key technology of
Energy Saving Environmental-Friendly Building is sorted into 3rd categories, and the analysis of patent trend for
patent documents published in Korea, USA, Japan and Europe is carried out. The purpose of this study is to solve the
problem of current technology that it cannot show the detailed situation of technique and development strategy of
R&D, and to provide a systematic approach for R&D strategy and an exact technology development direction.
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Table 1. Literature on building technology forecasting by
patent analysis

Author Finding
Hwang et Patent trend analysis for the Direction of
al [g] Remodeling Technology from 1983 to 2002
: based on the selected patent of 1,404
Kim et A Patent trend analysis for VOC(Volatile Organic
al[6] Compound) Control Technical from 1989 to 2007
: using WIPS DB
Kim et Patent Analysis for Construction Technology
al[7] Research Development from 1991 to 2006
: based on the selected patent of 1,525
Lee et Analysis on the Patent Trends for Modular
al.[8] Construction System from 1990 to 2013




al
=~

Z4 AH B4
|

2.2 §5{HM MH|2 %
2.2.1 53738 Anjx
EltAe] AM 9 E4o] 7hset ] AMEE Sl
= el E5Aoll A Tidsto] Kk FEAMAIAN
glo] 7|Zz]A(Korea Intellectual Property Rights
Information Service; KIPRIS)2}, GHA(WIPS)olA &=
AA o7 gt S84 7y 2RO o R 71240 A
& 43 A B0l 7RgE WIPSON, 1]l f1==m|
QIoIA AlFsls Sl TRAAEOCRE 719 Al 7H
Hh Aefolu S5jdere] -85 &84 o Jd=s 5514
HOJ sljA] gl Hrh fAS A ehs AZE )] ZALE
(FOCUST)7} Qlet. o714 KIPRISE Faek= Aol Q)
A4E of=0] ESlitde] MA7t thar FesiA| itk T
o] glom, FOCUSTE KIPRISO] H|siA A&kt Hxjo]
7Fs s At o g ANRT} Bt Thdo] Sl
2.2.2 5% DB ¥ ZAAHS)
Z1eHd Hoks iR TS SIgh dlojeH|olA

= 20149 3W7HA &9 a7lE o 9 /e H vl
B} 20149 3Y7HA] &9 S22 n|REREFE

BAgtoe 2 519t 3t (Korea Intellectual Patent
Office; KIPO), Y& (Japan Patent Office; JPO), 4%
(European Patent Office; EPO) “1&]al w]=t(United
States Patent and Trademark Office; USPTO) 2%
S5l57l 9 55 AAEAE AR sttt
B3 oy, vl 1, 7 5919 A9 e e
= FAsIelon dntdor 55 S 5 187Ho] Bt
E tjof] S FREE disolA s wizoll, AM
A sl Aol dlolE7 EAsh= 20139 B 20149
Abie RS ror g AekiAd2 20129714] 3T
o[E|2 FA5HItHTable 2),

Table 2. Search DB and scope

Data Country Segéoh %%?gg Search Scope
kpo ~ WIES
Published and
) USPTO WDIES registered all patent
Published ~ 2014.03 document
Patent WIPS
JPO DB
EPO WIPS EP-A(Applications)
DB and EP-B(Granted)
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Table 4. Number of raw data and selected patent
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CA
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technology (CB)
3,778 3268 994 601 8541
Sub total 694) (196 (314 (B4) (1.268)

()=

© Number of selected patent

3.2 J71Y 53] Landscape &M

AtelAf= oldA] o] 7163t X1k A5E 71aE
ofo] 7|3} kS wAeY] ffsto] 4171 Landscape
ol A asiich —01715 Landscape©i|At= A

1__

o=l g, vl G E ollAS] AP 71EY
O 2FEes), 7P el L%:*O%TJ_LO, b Sl
o} 0] ST BAS B8 7 [AT e
s 5L R IR B 84 58 5
LandscapeE 245193, A9 Topl109] thEel &=

E3lo] 8 AR} F3F W Fej7|eRolo]| ek JJroLo =

3} ol
Slo] ZAA}+ LandscapeE #418130t,
ofliz] Aio] 753t e ASE e Az
2} =718 A B85S Figure 30 EAISIACE #A|
2] oA BA 27|77kl 1990W ] ZHHLE 2|43
o7 I7MIE Holi Q= AR vehtar glom, 2000
ddjo]] SolAbE &gt 29 S7HIE Hola Qitt

3

l

20004t Htof| S0l El= A%t S7AE Yelal
At

S A 27| A R STV sHEAlE
Kol Q1A kAt 2000 ol EoAHE Z71817] A

Zksto] 2000 Futo]] o415 E F43] F7Ish A
291 Z7HAIE UEHAL Qloh, Y RAREA] AR
72 1991 ko] 277 58] A7) wiiZell 909t &
o] A o7} ghE Ao R Kol 2000 tH

=710 O
oZ:!]'E*‘



g

Pl et 5515 $3E Uehhet, 20004
L e vehT e, thil, B o
2012 Aeislo] AR A BSEUs 3
oz, Batatls AL 1S Slolahi

of T

_l

¢

-lII
=
i

o

NG

lo L ofN

p

o7
QL
R
;O

52
il
i)

ulahe gl js) S31247} Ae Ao L]
gk, ol 20014 o] E S5 EANAES A5t of
ol 20014 0[] Salo] thste] FEE E5Ang
BAsie]e] Vo] Sslast S8 Eaug 71z
2 9k Zlolug, gtolu} et ulmste] HrjAel £
A4 hamrle Aow B 4 iy, nlRe ojr)
3 270 F700] el 200040 el Sojanie %
7MAIS Uehia olet o) 49 Esiast a7 271
Sl F7HE glou), HAHoR ER S5iae Fae
ol gie,

o
han Y

200 300% 200 Growth rate “u:
S— =
£ 150 KiPo of Patents :::: = g 150 USPTO ot putsnts IW%%
s o B 15 150% %
- AomEE
= gD s £
3 29 s e =, 0 0. % 9
g 50 U%% g 4 35 6% [c]
o - . . -100% € o ' ' -100%
91 93 95 97 99 01 03 05 07 09 11 91 93 95 97 99 01 03 05 07 09 1
Year Year
(a) Korea (b) USA
200 " 300% 200 300%
JPO growth rate 250% " EPO Growth rate 250% =
gm —No. of patents :Z: ?-: E . —nNo. of patents m%o_;,
g ‘é g 150% E
a 100 0% = 100 — . 100% £
] s g © so% 2
2 % 92 s % 2
‘/-\_/\N\/\/\ o O o @
0 T T T -100% 0 100%
91 93 95 97 99 01 03 05 07 09 11 91 93 95 97 99 01 03 05 07 09 11
Year Year
(c) Japan (d) Europe
Figure 3. The patent trend at the major market
ud 2 =3
3.3 71 J|=AME MECH s
; v 7} L3} 2]3 =5 Spap
Figure 4+ oy 2] d7}o] 7hs3t Heh A5= 7Y

ool 14 9 35 F71e] 7]& XS REZT R
Bl oz A 2 5 22| Y 5 67119 1
OS2 Lol 770 b o) Sl = H 2 e
LERo] 53 29 5% 58 7Ied fRE AnE

At

15519 7] A= 171989 ~1992)HHE 2
TZH1993E~1996) 7HA]= o gk Wk Holx] ¢k
9o}, 377H1997d~2000E)e] S0l RE 677t
(20099~2012)71A] ELaet 219 47} 2|54

103

o= ZTVehs 719 dAlel ¢lor, TR Hopof ot
717t BAlo] xE L Q= ACRE A

njHEF 7]eYAE 1577H19894 ~1992)o A=
AAL710] B8 Holal §) ot 27711993 ~19964)
HE 377H1997d~20009)7H4] AAZ o2 2E|7]9]
H5E Holal QA 457H20019~200419) 0] E01A]
HEl= S90,et 2919 47 oA S7RE 259 35
7] SAell Hdsto] T Fofe] 7% o] Az H
Ao BEAHE

LEE539 7IaHA= 177H1989'3~19921) e 2
T1H19939~199610) 7M1= Ad7e] #o] 7ot 373t
(1997d~20009) 58 577H2005d~2008W) 7M1=
S Aot 2U219) 47t A= %719 Tl o]
714 kel &7 AAE Ao® BAwn 657H2009
W~20124)0l| EojAlEl= &9 Haet 290 47t o
Al Z7Fste] T FoRe] 7] o] gEE W2 Zlos
A E

5319 7IeHAls 197H1989E~19921E) FE 6
TZH2009W8~20129)712] &4 S2UAa7t BAl
oLt HES| 7ok P Holal glom, tha &%
AlE Holal AT AAH 0 2= AJA7]9] Mg UeR]

o

700 - 0 - .

s00 - KIPO o USPTO

B s

500 K | s00 - »

400 - ] | 200 ®

M

300 300 s
200 | 200 o s ® » m =

S
100 - 100
0 ‘ o & )
0 00 200 300 400 500

[ 100 200 300 400 500
—_— >
No. of Applicant

No. of Application

——
No. of Applicant

(a) Korea (b) USA
J 0 700 as
PO n ) mEPO I
E 500 1: & .E 500 - :Z
S | . - S o
300 - 0 300 l:
S | Yo 0 oo w0 ow ow | 20 o w m » e
-] o
100 - 100
ﬁg e
0 100 200 300 400 500 0 100 300 400 500
—_— _—
(c) Japan (d) Europe

Figure 4. The technical market growth step at the major market

3.4 £ ZMX} Landscape
o] Hito] 7hast Xghd ST FREUUE 5
=

=3 23, o] edAeAl o] Al tEElE

ole
=



Forecasting Development Directions on Environment-Friendly Building Science for Energy Saving by Analyzing Patent Trend

1912 Yepton, 1 FE o]o] Y& A7|2olatskadd
(SEKISUI CHEM CO LTD), ght9] gHtA7]&A+
¢, oaAloldElE A3} Fol o] EopollA] Hd] &
518 Yot BRdtal 9= ACE YeRithFigure 5).
ARE o= AmEH, 22221 Top 102 A7
opd ZY7ar 9 4 TigHols vlaEAet Ay}, $h=t
O] FAAAFAI ALY A AEE oAUA] 53 AlAE
Alo] 7]&(AA)LE 7IEASE oflUA] 5 7HA71&(CB)el
AFEe] e A= Ueuton], U9 A7|Lolstely
9J(SEKISUI CHEM CO LTD), u]AR}EA(MISAWA
HOMES CO LTD), 7i=AHCANON INC)2] #-9-o= =}
7 A 71sBA) FFEe] = AR YeRt,
7NPES A5E oUA] G AlAF Alo] 7e(AA) 2
71&E5= AUA] 5 7HA71=(CB)oll FFElo] Q= ut
H &=re] 7|95 & A 7= BA) HeE o]
= FFE Holal Qi
T2 Top 1002 A5 7|90/ A+7 18R}
AREAAEY 719/ A7 He s AE olf=Es, &
olliz Tt 2449 YA Ai7lso] 5 o|FH
KB E|AGE, Foli= ARFEA et AntE HES]
A 7|ES olgdto] FEH LR o] o]FojA= Tl
<0 WIR Qo] AAFAIAZL] 71/ 1ol 4

Yo R AYd AoR
mAA

mAB mBA mBB mCA mCB

ETRI[KR] [ ——

‘ ||
1 | | ]
SK Telecom Ltd. [KR]

SEKISUI CHEM CO LTD [JP] \
-]
KTCT [KR] | ‘
MISAWA HOMES CO LTD [JP]
Hyundai Development Co. Ltd [KR]
LG Electronics [KR]
Daegun Chemical Co. Ltd [KR]

CANON INC [JP]

Korea institute of energy research [KR]

11

0 4 8 12 16 20 24 28 32 36

Figure 5. The patent trend of major patent applicant

104

Hog AuHE AL AR 1977TAHE AEH 08
S7HIE UefdaL 9lom, gh=te] A9 Aoz e
3] T7Fk= S7HIE VERAL Qlaz, wl=ie] 73-9of 1990
ddjoll= &2 0] nlekstel ot 20009t SolA1
S7HIE et gi9] Z-oll= S7FAY sttt
SIS HoRE AN gt B8 5 YR
ATH7E 2009 S04 S7HIE e 9low, &
Ho| 7ol 58] S718HAY stk 5ok HolA
AT st E5|EE S YERAAL Qi)
7t 22U 7eAd AR 2R Ao Bt
< o) AgA719] RS e 9lo, S Mgl
A7)0 BG5S Hoal, YRS st Ao BgS
Holt} <718 AA thA] 7|2 ol 73S Ho
3L, vl 27| Hie & AE7]9] BG5S Holr) o
£ IEAR HolE HFE Ho|x Qrt,

7327} LandscapedlXl= §=19] SdalgAl a4
o] 7} W2 EUYF TS HolaL glon, 1 FHE=
UEO| A7| 20185k (SEKISUL CHEM CO LTD),
=9 o AAlO| YT =4S}, S A7 1A,
9] n|AR}SA(MISAWA HOMES CO LTD)7} $& 9l
= AR YERYIL glon, dro| Al7|Ao)stelg
(SEKISUI CHEM CO LTD)2 A&& oy#] A7} 2z
71&(BARROR] 7Y W 298E S3S Holal Qi

A
.

[e)

O e
e K oo

vy

¢

BT =020

o] gte| EslEd v AT HsE ofuA A7lEe
SR AnfETHE 7|Ei) At A5 oluAl &
o Al Alo] 7 B AEE AUA] ZYER 7]e9
et Selea nlujshH, AR A ZA 7a &
ofel thrlt= obzle: AsudAR Aladt F471e2] A
o] a+H Y Q= Zlow whET

ok
b |

8

= 1

AEEE A & oudA] 4n) B 27k WEe] 1/3

Sal lo] A5Eo] el mjAl= ¥Fel 2



Jo
fial)
=2
ﬁ
et

Am
el
Mo
r 1
=2

o2 |
o o
2 E
S}

Q Rl
e
o L g
2
lo

&
oo
N
fru

Hol

S
b

J (
SL
X

R

o

e =

5

o

oot

oxX H,
T
i
o I
2
X

)

ox

o
(o]

Fowa, aFe] AAA
o AAIBI= Aolth.

ol R&D

E 2
i)
ol

_ﬁ
o% o
il

H

w2 Md
N
>
N

i

it
ol

|'\I
Hi
Mo

_I

pa
fol

H , Ol R 24,

[
0.

References

1. Cho SK, Lee JM., The Policy Directions for Apartment Design
Mitigating Greenhouse Gas Emissions, Anyan—si (Korea):
Architecture & Urban Research Institute: 2010 Dec, 131 p. Report
No.: AURI-Basic—2010-7,

2. Lee SM, Son BS, A Basic Study of Improvement Methodology

for Green Building Certification System, Proceeding of Korea

Construction Fngineering and Management: 2011 Nov 11; Seoul,

Yonsei University (korea). Seoul (Korea): Korea Construction

Engineering and Management; 2011, p. 2114,

The energy—saving building feeling their lives [Internet]. Seoul

(Korea): Ministry of Land, Infrastructure and Transport, 2014

— [cited 2014 Oct 20]. Available from: http://korealand.,

tistory. com/3080, Korean.

Lee YG. Basic direction of Environmentally Friendly Policy for

Building in Japan, Journal of The Society of Air—conditioning

and Refrigerating Engineers of Korea, 2010 Apr;30(4):52—3,

5. Hwang EK, Moon SY, Lee SO, Kim SA, A Study to Set up the

Direction of Remodelling Technology through Analysis of Patents

in Korea, Journal of the Architectural Institute of Korea, 2005

Nov;21(11):45-52,

Kim PH, Kim MH, Lee BH, Jeong HM, Chung HS, A Trend

of VOC(Volatile Organic Compound) Control and Patent Analysis

on the VOC Control Technical, Proceedings of Winter Conference
of The Society of Air—conditioning and Refrigerating Engineers
of Karea; 2007 Nov 30; Seoul (Korea): The Society of Air—con—

ditioning and Refrigerating Engineers of Korea; 2007, p, 132-5,

7. Kim CY, Kim HK, Kim CW, Han SH, Kim MK, Patent Analysis

for Construction Technology Research Development, Journal

of the Architectural Institute of Korea, 2008 Dec;24(12):143-50.

Lee KW, Cho BH, Ha TH, Lee JS, Lee DY, A Study of Analysis

on the Patent Trends of Modular Construction System,

Proceedings of Spring Conference of the Architectural Institute

of Korea; 2014 Oct 23—25; Pusan, Korea, Seoul (Korea):

105

Architectural Institute of Korea; 2014, p. 403—4.

9. Suk JW, Kim YS, Lee JG. Study of Patents Trend Regarding
Technology of Reaction for Sediment Disaster, Journal of Korean
Geosynthetics Society, 2013 Dec;12(4):123-31,

10, Lee JC. Eco—Friendly Energy Saving Building, Journal of the
Electric World, 2013 Mar;435:34—"7.



