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U NS M Jhd A AUHY FAF ML gots SHe=

- 8% R&D Exm o] Falo] glof B Aders FolA] T
oA AgPy S| ReDE Hoteta B9 FAFER HwE
B AP st A AGEy Ade] 1A B

gHE {8 T2

d

2. HA 0iHX7|2 & R&D FAt Huw

O vt oyA7l& 38 R&D FAe AAFEE et 1 OECD
YolMe 52 55
O IEAS] w=2H Zyzte] o A]7]& RD&D(Research, Development
and Demonstration) & oAFEE OECD WolA 5-7¢#HC=E
ZBATEZE OECD WellA 8919l bt of =2 Holgha & = Q1.
O qUA7|I&= /1Y dHEF=E &6 2 F2o tgt RD&D AF A4t
TEE Jefet o glom, fEuehs oA/ARAR], AAR, Aol A]
NUA LA =2 &5 UEE.
- /AR AR L AR 39, AP A= 49101H, AHR|aEo]
59, SRS YA 297} 22 6919t 89le] N3

OARIZHETH B



(B 2) OECD F2=£9| 0L{X|7|& RD&D 33 04t 50
(9] #YHUSD, 2017'd PPP)
T 2010 2011 2012 2013 2014 2015 2016
e 5,340 6,989 6,657 6,291 6,477 6,239 6,676
) (1) (1) (1) (1) (1 (1
ol 3,642 3,932 4,075 3,165 3,607 3,027 2,839
== (2) (2) (2) (2) (2) 2 (2)
TatA 1,307 1,460 1,433 1,398 1,363 1,309 1,194
T 3) 3) (3) (3) (3) ) )
=0 889 1,015 988 1,111 1,106 1,142 1,143
T (5) @) (6) (4) (4) (4) 4)
IHLITH 1,035 869 1,070 1,107 759 731 h37
4) (5) 4) (5) @) ©6) )
oz 816 550 490 614 512 561 592
° (©) ) 9) ©) t) @) ©)
0l 707 801 824 769 802 n.a n.a
ECY;
8 ©) () @) (6) @) )
stz 789 755 1,040 861 827 799 756
- (7) @) (5) ©6) (5) (5) (5)
()= OECD W +¥
A& IEA, Online Data Service: Energy Technology RD&D(H& YA} 2018. 8. 10)
(E 3) OECD =&9| tL1ix|7|= H2FY RD&D Ot =9
= o= 19 2% 3¢
AlxaE 59) 02 sz =
(Group 1)
SHM%=
6% 0= U= FHLIC
(Group 1)
KHALOf LA K|
42 o U= =Y
(Group Il) 3 =
A 82l oz 0= naia
(Group V) ©
A [AZ K] S
3% U= O ol
(Group V) # |= =5
718t MEH/XE 30 e ol Sis
(Group W) N == "

A}&: IEA, Online Data Service: Energy Technology RD&D(HE YA} 2018. 8. 10)

6 X 0]:+H0|H 19-02



U NS M Jhd A AUHY FAF ML gots SHe=

O <guate] 29ydyr 33 RD&D AAMFREE EF oYR| 3R b5
AZR AoR 4

0 OIX7IE BF A APy RS MR Qoug [FAY AEF
34 o] E O IHE-EF. @ ALS, © A%
=]

o g HEe] Selute] RD&D ARE A%
o) 2HEs PE U] Seek 9l
I 5E, DA%, vlole 447] HES o

1 Tl 43 Agelix
F 53} w5 Pollt Yujx] HRe A we

E
o Aoz Uehd

A
(B 4) 2 OECD =7t59 Y-85 715 RD&D 33 &t 0|
(2H¥1: M THUSD, 2017\ PPP)

o= 2014 2015 2016 370 A
OIAEL|Ot 28.3 3.5 19.6 51.5

o= 17.3 6.6 17.7 41.6

u4= 5.1 4.4 3.8 13.3
QAEZ|Of 3.6 3.4 2.6 9.6

ZHLICH 2.6 2.3 4.3 9.2

ot= 5.1 4.2 4.6 14.0

A& IEA, Online Data Service: Energy Technology RD&D(HEUA) 2018. 8. 10), =71317]1&EA| 214 BA U] 2yNTIS)

(& 5) 2 OECD =7I=9 HE:ls 7I& RDAD 33 G4t 0|

(&+9): WTUSD, 2017)d PPP)

= 2014 2015 2016 3 A

U= 245 18.9 15.3 b5.6
AEZ|0} 0.9 1.6 5.9 8.5
=10 n.a 3.9 2.6 6.5
FHLAC 1.2 3.2 2.1 6.4
OSfA 1.9 1.1 1.1 4.1
o= 0.3 0.1 3.7 4.1

Ab&: IEA, Online Data Service: Energy Technology RD&D(H&UAE: 2018. 8. 10), =71817]&A) 414 HAH|2NTIS)

OARIZRGATH 7



(B 6) 2 OECD F2==9 H

O
o=

|= RD&D

(&+9): WTUSD, 2017%d PPP)

= 2014 2015 2016 37HE EA
=g 10.0 8.0 8.6 26.5
APA 4.3 4.1 3.3 11.8
QAEZ|Of 6.7 1.0 0.8 8.5
Hnegsd 2.9 2.7 n.a 5.6
FHLAC 2.4 1.9 0.7 5.1
o= 1.4 1.3 0.8 3.5

Z}&: TEA, Online Data Service: Energy Technology RD&D(HLUAE 2018. 8. 10), =7Fk8lr]&4) 4% HA R 2NTIS)

E 7) 2 OECD #2359 @M% 7|2 RD&D 35 £t 0]

(¢+9): W9USD, 2017%d PPP)

= 2014 2015 2016 370 A

=4 9.0 11.4 7.0 274
QAEZ|Of 4.7 9.8 4.3 18.9

oA 3.9 3.1 3.3 10.3

0= 1.3 3.6 1.8 6.6

APA 1.3 1.9 2.4 5.6

ot= 1.1 4.2 6.2 11.4

Z}&: TEA, Online Data Service: Energy Technology RD&D(HLUAE 2018. 8. 10), =7Fb8lr]EA) 4% HA R 2NTIS)

(B 8) £2 OECD F259| Hi0|2 E-HM7| 7|5 RD&D 33 £Xt 0|
($1: WTUSD, 2017%d PPP)

= 2014 2015 2016 374 A
U= 2.6 5.1 10.7 18.4
QAEZ|O} 3.0 6.3 5.6 15.0
Hop=2 4.5 2.6 3.4 10.6
S =H}7|0f 2.6 0.6 3.6 6.8
710 0.3 0.3 5.5 6.0
o= 3.2 3.7 3.0 9.8

Z15: IEA, Online Data Service: Energy Technology RD&D(F<UAL 2018. 8. 10), =718 ]&X]21A HAIH| 2YNTIS)

8 X 0+H|0|H 19-02



=U XS M 4 et Hhg FAb A

T uote FAoZ

oL=

(B 9) £2 OECD 27|59 S|[EHZ 7| RD&D 33 §Xt FO0|

(9] #YHUSD, 2017'd PPP)

T 2014 2015 2016 370 EA
o= 101.5 0 0 101.5
QAEZ|Of 4.4 3.3 4.8 12.4
Ho= 1.9 4.2 4.7 10.8
AQA 1.5 1.9 2.5 59
OZA 1.4 1.7 2.7 5.8
or= 0.3 2.1 2.4 4.8

Z}&: TEA, Online Data Service: Energy Technology RD&D(HLUAE 2018. 8. 10), =7Fb8lr]&4) 4% HA R 2NTIS)
3. 78 Fox=9| XG4 R&D FXt H|uw
O feuete] A9y 35 R&D 4 2+ wd J7icke FAR 2
39 7H2014~2016) ABF 52599 FRE 37
o I AGYF R&D FAH= AR 27} R&D A TR A
RPDHE &l HFE olFolA L UL

- 8% R&D AM¥e B 3T AR 3T 34 T A
AE2 AW 39299 Holn, P2 AW+t °F 132

(E 2-10) =L XG9d=HY FHE R&D £X} 50|

(Ge): M 9
sl= T= 2014 2015 2016 U EEZ
ZICHOL{X| H| 4751435 | 4.346.981 4.307.210 | 13.405.626
e St 2369115 | 2,001,946 | 1,719.867 | 6.090,928
TR 39,994 52.020 62,411 157,425
R&D X& | FHEAY 26,994 40,420 50,311 117.725
Ship* 14.000 12,600 13.100 39,700
_ | 0.9% 1.2% 1.5% 1.2%
D >
RAD/E Sit 0.6% 0.7% 0.8% 0.7%

F: o+ Sde] R&D AFAE 71 ATNE Bako] ohue 33 Aol EFsof gom FH AR e
uld 109 9 ol4fe] A2 gk,

A7 Z78 7] A4 A B AR 2~(NTIS), =R Gdi-gAL v gded

O4RIZHETH 9



o eeuele] MY BF R&D EAE Aoolux] AH HE o]
1% elz Tzt 71%1&#4 =27} 79] gk HolH Az Hos

2 292
0 SAHEY) Z7H59) APkl RaD TR thokal A2 53 ge

RS 24

O EU 3¥=52 R&D FA A2 T MHRZOE s 4= gloH,
S EU9 7t s S8R € AR R 2
- AR 719 ok &3] 5 & R&D FA7}F oA Q.
- YukxoF R&D lErZ}Oﬂ 201 %%%‘——E— + WRHES] A q127h
Z o] EU 3¢ £49

O

[22 3] EUS| R&D EX} g 1M

@3l 719,
AP A

fujrt
0

2

O EU AYoA F8 R&D =21 3] 2011—20159 7|7+ Wyt
714 R&D Ato] EE oA 29 2T S2(2A gl Q)d] o] =,

- QW 4 4 9RGEODE A JATE SIS Tejstu
Z 5= ofYA|9tk EU 3d=5 7F R&D @Y ZZ 1o F o R&D
AR19] Foizio] 1074 BEe Agheolehe FSS Lefsio o

|H=aas

10 &= ol%HoIH 19-02



U NS M Jhd A AUHY FAF ML gots SHe=

rie
ron

£H(2011-2015)

H 11) EU 2 R&D D=JHMO| W J|= X|§ 82
(F1: Mgte)

A& o 3 Z=273 = OfAt EU 712
Research and Innovation : H2020(2014-2015) 93.9 87.8
Smart Cities and Communities:
161. 113.4
FP7(2012-2013), H2020(2014-2015) 61.6 3
Market Uptake: IEE(2011-2013) 13.2 10.8
Market Uptake: H2020(2014-2015) 10.4 10.1
Project Development Assistance: 144.9 56
IEE(2011-2013), H2020(2014-2015)
SME Instrument: H2020(2014-2015) 13.5 9.5
= A 437.6 237.2

A}&: EC, Overview of support activities and projects of the European Union on energy efficiency and
renewable energy in the heating & cooling sector, 2016, p. 4.

O EU 3¥=8 %9 A9y} R&D FAH= il Adoluix] B 571l
S vk, Aol s AR olF fuzEtel ¥lwsiazt .

- ol =7RES & FHiEge] fEvetet Blud et RS UEhfa
loH Fo|A HFEE F8 HolA w2 Hol &3

- @ A FEE 1 FEY R&D FAE HluFoRA et
A9 R&D FAF R PGS 7oAt o

O

HxEReT 11



(23 4] 312, S, HOlE, AYHIO| LUK @ B HIZ(20164)

TWh

rat
HJ
i
[En
-
L
| ¥
(&
[n

]
=

= TR ZHTWh)

Az oy RFE, 2017 JAEANUAAGHEZ, 2017; Global Market Insights, District Heating Market
2024, 2018

0 593 o] Aoy B3 4% ReD $AL G A 72 ]
Setenr koM, Ag¥e AjHos a7 ghe Ao s}

12 == 0om0|m 19-02



U NS M Jhd A AUHY FAF ML gots SHe=

ol A% E L 7 = =
[33 5] SY 6xt XA T2IH F XY 23 XIS $0]
100
90
60
[ % ]
ol 50
= 438
. 29.2 37.0 aaa
28.2
30
20
0 =01 26.1 24.4 25.1 222
0
2012 2013 2014 2015 2016
THAS O L X|(HFO| 2D 2/7b2, X|E) ECHP MY HERI WY HE

Z5: BMWi, Report of the Federal Government on Energy Research 2017, 2017. 32)

(B 12) EY X|4b5=o| X|WLis 2220F RED K& X0

T 2012 2013 2014 2015
HO| QOHA 18.71 22.44 20.56 21.53
Az K| 5.40 12.29 9.82 11.46
Ol RIEf 51.35 45.58 34.73 46.10

XE 12.52 8.43 8.09 2.09
AHRINE - 25.84 24.16 28.12

SA 87.98 114.58 97.36 109.30

Z+E: BMWi, Report of the Federal Government on Energy Research 2017, 2017. 33

o dita HE+= wid 34 sHu FE2E AGYHT #H3 R&D ARRil

2) BMWi(2017)° =% REH EAHo)El(pp. 46-50)olA4 Ay}t B o) & REES Az
A3 T
3) BMWi(2017)9] p. 53 =

HxExeTe 13



[28 6] HOi3 FFe| RAD T2HH X a4 £XH2011-2013)

Total: € 105.4 =8HO}

120.0
B The Danish Mational

Advanced Technology
100.0 R
Foundation
M Strategic Research in
Sustainable Energy and

80.0 g
Environment
ForskEL
=
ol 600
e )
M ForskWVE
40.0
M ElLforsk
200
HEUDF

2011-2013

: EC, SETIS(https:/setis.ec.europa.en/, H< A2 2018. 9. 13)

ssele] Ao B8 AN ReD FRE Seliee vws) Az
oz e 579

- ALY Ath57t 2698 TR Sefuteiel n%E FEolAE @ Bl

20169 71202 vty 76% FE.

- AR Ayt #H R&D FAR= 2011~2017371A] AZF oF 14 29w

TE27F AEHo EU 29 F7H Ade Adstvet=s efuehi
Ue %2 125 YE

- IRl = BTl 2gdlo] Al R WXt BApt FEAYS

Zekshy =7} Aol B ReD FRE Selvelu 47 gg.

14 == 0]10[m 19-02



U NS M Jhd A AUHY FAF ML gots SHe=

[28 7] 299 oI4XYe] RAD Z213H X[ 2 £XH2011~2017)

Total: € 84.8 =i O}

200 Collaborative ressarch
20.0 10.2 programme{EFFEYS EXPAMNDY)
F0.0 m Two ressarch
60.0 centerg CECOST, HTC)
= 5opo The Bioenergy Feedstock
& ’ Programme
=r 400 309
= m Material Technology for
30.0 thermal energy processes
200 _ Cooper&ion programme for
_ _ m District heating research

2011-2017 programme{Fjarrsyn)

A& IEA, The IEA CHP and DHC Collaborative - CHP/DHC Scorecard: Sweden, 2016, pp. 31-32
o x = L
4, RE FQ=ZEN9| X|FYHY RAD FXHZ H|W

B R&D A9 A HAG0oA SEvetes AR BE0]

g
w2 W 3 SRS 7 HlE0] 50%E S
g%

l

o Aol Fofstke FAVE distayt 74 5 B9 7]Eo]
ojFi on RIZF 7|He] Hoe SAVIFER HEHA Ao

o N
i

oj4xZHTY 15



[12 8] 2L X|ubtdl 7|2 R&D DZHEQ| IH& 34(2014~2016)

S 11779 &

100%
30%

0%

[ I |
o

Il
oy

A0%

20%

2014-2016

O 5942 =7F AAHRA AuA7]& R&D FA|A Rk Hl%ol 90%]
SHeh, A9y B R&DOA = HIZE HIFo] 70% +Eo= o,
[72 9] SU9| 0fiX|7|= RAD FXt X 74(20144H)

20144
(=4 2HE)

o) 7
(Private)
frx o
=
(Public)

Z+8: EC, SETIS(https://setis.ec.europa.eu/publications/setis-research-innovation-data/RI-action-dashboard, &Y=}

2018. 9. 19)
- (19 101 Bopd w7 BEe) R&D A HIFS U Ao=
1~4% o] Xoytulal pelg Hopol et

16 == 0]xm0[m 19-02



U NS M Jhd A AUHY FAF ML gots SHe=

[22 10] 5L BEE ofUX7I& R&D X} X3 F4(20141)

20144

EHO
(= 2te) 500 1,000 1,500 2,000
1. Renewable Energy
2_Smart Solution for Consumers
3. Integrated & Flexible Energy System
4. Energy Efficiency in Buildings
5. Energy Efficiency in Industry
6. Batteries & E-mobility
7. Renewable Fuels & Bicenergy
8. Carbon Capture, Utilization and Storage
9. Nuclear Safety

m o

-
QI WD

ok

ZL&: EC, SETIS(https://setis.ec.europa.eu/publications/setis-research-innovation-data/RI-action-dashboard, <=k
2018. 9. 19)

o dnka oA #7} AA A% R&D FAOIA R HlF0] 7%=
SFEoln] Ak v REDOIME HIZt HlFo] A ek,

[23 11] H0139 X7 R&D £XF M 74(20144)

20144
(HTHE)

.
——

Z+E: EC, SETIS(https://setis.ec.europa.eu/publications/setis-research-innovation-data/RI-action-dashboard, <=}
2018. 9. 19)

HxERTH 17



[23 12] Hop29| 22E ofUX|7|= R&D £ X3 78(20144)

20144

(24 2te)
- 50 100 150 200 250

1. Renewable Energy

2_Smart Solution for Consumers I
3. Integrated & Flexible Energy Systermn s
4. Energy Efficiency in Buildings 1l
5. Energy Efficiency in Industry
6. Batteries & E-mobility 1
7. Renewable Fuels & Bicenergy I
8. Carbon Capture, Utilization and Storage M
9. MNuclear safety 1

mo

r

IF]

Sarn |
[=]

ZL&: EC, SETIS(https://setis.ec.europa.eu/publications/setis-research-innovation-data/RI-action-dashboard, <=k
2018. 9. 19)

[19 131 "IvtE FEO] A9yt B R&D AA AFI=9 A
T4E& Uetfe Aoz wizto] 55%, FRI7L 45%=2 HIZF 7149

o7k w2 AS & 5 S,

[ 13] diof3 2ol X|gWitdt 71z R&D Xi# +#4(2011~2013)

Z € 105.4 44O}

2+ EC, SETIS(https://setis.ec.europa.eu/, <=} 2018. 9. 13)

18 == o]10[m 19-02



U NS M Jhd A AUHY FAF ML gots SHe=

0 A9IHe] 7} A oUA71% R&D EANA WZF HFo] 1%z FA
3F v1ES gwsln 9o AGPdy B REDIIHE v Y.

[O3 14] AHHQf ofiX|7[= R&D £} X3 78(20144)

20144
(EHTHE)

I 7t (Private) 81% 701

U]
g

{Public) 19% 161

Z8: EC, SETIS(https://setis.ec.europa.eu/publications/setis-research-innovation-data/RI-action-dashboard, %<& Y=}
2018. 9. 19)

[(3 15] A{HIo] 2E2E OLX]7|& RAD X & 4(2014'9)

014

Qte)

(=

[=] J::

100 200 300 400

1. Renewable Energy
3. Integrated & Flexible Energy System
5. Energy Efficiency in Industry

7. Renewable Fuels & Bioenergy

9. Muclear Safety

m

o1
g R

™

Z8: EC, SETIS(https://setis.ec.europa.eu/publications/setis-research-innovation-data/RI-action-dashboard, &Y=}
2018. 9. 19)

- [39 16)= 299 FRo] Adgytar B R&D HA AFAES] A
TS e Aoz Hizto] 51%, AEIF 49%2 AA] ualet
Hlws] 7t 7199 Foert A4 yEhd

HxExeTe 19



[O23 16] 24 GLXIYEHES] X[HYHY JI= R&D M 148(2015~2017)

F €44 94T

Z+5: Swedish Energy Agency, Project Database

O 97 B2 FA= 78 Fe52 Ud AR/AAYE 7|dS0] F570lH,

geete 371909 Be A FA7IUEE B

o =9, dulm, A9de SEFE =23 7199 BE.ONT Vattenfall2]
E2F Qo AgyttE 9 AMFOR o= fig AR/MA|YoH
7199 GEA, Wilo, Danfoss, Grundfos, Alfa Laval, NIBE &°] F8&
2+ FAY.
- Ol 7|YEL ujd u|&HO] 2~4% o] s FsH= 5T S2oj A

A 29 S&271# R&DO| EASHL YL

O olof Ht5f S UEt= 3714 A G HFARe] BALE AlLle H¢

A7 7|9EZHEHY I R&D FAR= Wi FAY 20 3.

- SRS ASHE AGWdE ARle] Hefsht wzk Alz/AA ol
PSL gk TiEolo] 14 WHl FA7AER AP 7|AE
A7k R&D FAAS 109 vlgt] Bk,

20 =z ol%mlo|m 19-02



2 KoL ME J4M oI il EXp MU gote S0z
(B 13) SU-HIoI=3-AHIel F XUt 7|52 R&D EX}
2015-201749 HEA
27} 7| J|e= o= R&D _
(natusp) | (orysp) | FED/ME
E.ON FEE 48,940 82 0.17%
=ox A-HEAT K|z - AL 0 414 10 2.42%
o= GEA HIZ - AIX|L O 5,904 116 1.96%
Wilo H|ZE - AX|L| O 1,689 81 4.80%
Danfoss H|Z - YKL O 5,470 226 4.14%
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Z8: European Technology Platform on RHC, Strategic Research and Innovation Agenda for Renewable
Heating & Cooling, 2013, pp. 69-71
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European Commission Strategic Energy Technology Information System
(https://setis.ec.europa.eu/energy-research/)

Burostat database(http://appsso.eurostat.ec.europa.eu)

IEA Online Data Service, Energy Technology RD&D
(http://wds.iea.org/WDS/ReportFolders/ReportFolders.aspx)

Swedish Energy Agency((http://www.energimyndigheten.se/)

https://www.gov.uk
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