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2 AT ARERE 24 WH-2 Hausman et al. (1984)7} A A3 negative
binomial model-s AH8-3t7]1 =2 e} WA W< (dependant variable)7} 551
o} 22 count M52 Z-9-ol= Poisson model Z- negative binomial
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2 AFolA AREEE W) ek 7]EA ]I HlolElE <3 3>ol4] B uf
9} o] thF-E OECD 3 IEAHCIE oA FE3}3iH. S3]t]°]El= EPO/OECD
PATSTAT d|o]EjH|o]| & o] 83}lH o1, &4+ EPO (European Patent
Office)oll AEH 53 AAHATE 71522 31921 Priority date, inventor
country, Practional countsE 7]F°0.2 3t} HF OECD=71e] 7]&&Al
TEo 4% vashr] 2134 PATSTAT (World Patent Statistical Database)
EPOU|oElE B2 o2 ARg3l7] AZFSIGiTh PATSTAT HlolElH|o] e
AR, St=A]) A8 5o ARgOll FHAskE o] lon 53] HolH
of FAAR EAol &35l E o] )T} [Rollison and Heijnar (2006)]. R&DE
olHl= oA XHg nle} wRXZEAIZ IEA Energy Technology R&D
Statistics2] H|O|E]E AF&3HTE HB AN TS IEA World energy Statistics
and Balances®] 78X HABFES 7]FEO0E SIYTE AH7EL [EA
Energy Prices and Taxes Statistics®] 7Fd-&d#714& 7|Fo 2 33t} o]
+ 7P 97H A3 g8 grbAe] AR o] gl Aol o
= % 7HE AYHEE Ve E stk A7 Al IEA Energy
Prices and Taxes Statistics®] H|oJE|E A&l =H 748 7 (light oil)7}
AL 71F0 = SIAh o] 94| 48 A7 7P Aol Bl
g FAE B 7HEE A 7HES ARE SFATE o]9f o] oyA|7H4
tolE& Tt T/ o8t 7FsshAINE T4t thEA ] HolEE
shte] e A E ARESIATE o] ¢} o] st B AT 4 Atk
& WSS YA S AR AlRHT 18 B AgelA AREEH
Ho|H 9] 7|Z2FAITS <3 404 B vle) 2

<X 3> 97 Holg £X

B4 Cilole £X kel
Patent Count OECD Patent Statistics AL
R&D IEA Energy Technology R&D Statistics 10°<2 (20104 PPP)
CELE IEA World energy Statistics and Balances wlaE GWh
PELE IEA Energy Prices and Taxes Statistics =2/1000unit
OIL IEA Energy Prices and Taxes Statistics
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<R ==e g4 EFEHEA ESEntAe Z|CH 2k
Patent Count 560 84.3584 201.54 0 1229

R&D 560 0.5388 1.29 0 9.85

OIL 560 0.5949 0.38 0.11 2.99

CELE 560 0.2778 0.62 0.004 3.82

PELE 560 0.1687 0.18 0.036 1.49

ET 560 0.1875 0.39 0 1

Al 560 0.7857 0.41 0 1

G7 560 0.2500 0.43 0 1
B ATA AL Fo WSS ARBAS AunY <w

5>} 2t} o] Aol oJstH R&DAEH (R&D)H W 4B (CELE)

ol ATl 09380202 ¢ A Uot tsEiddel EAE

7FsAdel Fob A% E4dAE A 1%%E Al9jsta EA43171=2 3
2% al

s H AN
oh 9] ABIAV M B MSES AF 245

}éa(:zzi R&D | OIL | CELE | PELE | ET Al G7
Patent Count 1
R&D | 0.5905 !
OIL | -0.1181 | -0.0969 | 1

CELE 0.5168 | 0.9380 | -0.1181 1

PELE 0.0211 | -0.0033 | 0.3899 | -0.0424 1

ET -0.0161 | -0.0910 | 0.4285 | -0.1087 | 0.3562 1

Al 0.2029 | 0.2080 | -0.4975 | 0.1577 | -0.0838 | 0.0265 1

G7 0.6100 | 0.5248 | -0.1574 | 0.5554 | -0.0281 | -0.0647 | 0.3029 1
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oA &&° R&DAAAEH wiEdAAUNAS] 45 A
AFTATNE <F 6> <F 7> AAF vk} 2o} of 7)o A
(independant variable)®] Zoll webs F 97e] ER-S HAS AT o]
] 12s SYW 4= R&D, OIL, PELE, ET, Al G7 5 671°]th d&
W =g [.VI9] -9l R&D, OIL, PELE, Al 5 3719 A
Bttt WA Z¥o] ZAHA Wald @b vws] £ 23 RE &
1% fFolgFdA FES Aoz Yyt <% 62 14853
(Panel Negative Binomial Model with Fixed Effects)= AH8-3}3 3L <3 7>
= 5983 2 (Panel Negative Binomial Model with Random Effects)=-
AH83F9 T Hausman Test 23 28 1-VI, 28 [-IX9 A$ole 1A
w3go] AdstA T ymA] B3] Agole SEAH Yol ¢ F

Ho

4

Aol o
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F@ Zos vehhth webd duA A%E Rely] 93] F F39
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B A7AT otd MEAANAS AA S 2 Fet 7 Ao
gete] TRWSE Hold A3 < >0 2& 1-Vel 2a [V, <E
7> 528 [V} 28 [V, [-XoA EAFSZ §23F 292 A
ok dE 59 < 6>9 BY [-Ve] Aol b5 ETV} 1% Fol5E

ol FEI Aoz Yeldy 2y -V A$ols 10% 2 5Fol A
froldt Ao g yetwth I8a o] ByolA mEAAHNAL AT
ol B oFe] ghe Hola Ut} HWiEHAYAE HAAS 7 1Y
st ¥v 7RG ESd7 Bol SEHNSS, AR g1
T AT F o] A wMEAAHNATL AMUAEE 7]EHAS THE3lst
Aok ¢ = Utk <& 69 BF [-KXolAe= W ET7F ol 8hA
2= A7t YA T AFHS 02042 9] 3HE 7HA T Ao <E 6>
o] By -V ASole F&5A4 1 771 a3e) vjEdA gAY &3
E Al aEE RS s BTt sEdAAANAY aFUt g A
S &2 Uegthe A2 ug 9r e Aoty BEA T 17 FllA
HZAARNAE AAEHA e F7He vl=, 48, udh, 55, 743
T 5oE o] ¥ dF=vle AdUAEE F59 R&D X}EAEOl %ol
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<E 6> OECD=7}2| oL{X|Z20f tf3t R&D AA EAM | (Fixed Effects)

o -

-1 I -1l I -1l I -1V I-V |-V |-Vl |-Vl I -IX

RED | 02057 | 0T34 | Q171 | Q73 | 0.099% | 0051 | 0.061¥% | 0.0726%% | 0,089+
0.021) | (0025 | (0239) | (0.025) | (0.028) | (0.024) | (0.025) | (0027) | (0.027)

OIL 1.275%** 1.268%% | 1.036%** | 1.262%%* | 1273%+ | 10854 | 1.031%**
(0.086) (0.088) | (0.135) | (0.084) | (0.089) | (0.137) | (0.137)
PELE 0467+ | 0039 | -0.034 |-0030%**| 0022 | -0.797 |-0.055%**
0.135) | (0.114) | (01200 | (0.110) | (0.112) | (0.117) | (0.122)
ET 0.199%* 0.135% | 0204
(0.084) (0.081) | (0.049)
Al 2197 2,137
(0.254) (0.253)
G7 0.308#** 0.402%*
(0.188) (0.186)
Log

I -1772.65 | -1679.51 | -1767.80 | -1697.45 | -1694.59 | -1658.17 | -1695.27 | -1656.79 | -1692.33
Likelihood

Wald x* | 9457+ |302.49%% | 105.32%%% | 302.16%** | 305.41%%* | 304.46*** | 308.77%* | 404.68*** | 315.25%**

Haus(mi‘; U0 | ase | 2131 | 6255 | 683 | 6151 |12179m| 674l |12878e
X

obs 558 558 558 558 558 558 558 558 558

F() (%2 EF WA
(2) * 10% fresEolA
]
@) 9=t H2E dst my [V, [.Xe] B9 F57Hdo] 7175 o
wFEH7E ¥ Assiva UehEth o F REs A7 yrix Ry
AF7Hdel AEE EEIE H AT Ao s YEN.

:‘O uies

of; *% SUFOlFEOAA Frl; Hx 1% Fol5Eo A

pil
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<E 7> OECD=7I2| of{X|&&0f cHet R&D MMM 2AM | (Random Effects)

I-1 [-0 [-1I [-IV I-V [-VI [-VI I-vil [-IX
R&D 0.208%** | 0,076*** | 0.175%* | 0,078*** | 0,108*** | 0,056*** | 0.064*** | 0.079%** | 0.096***
0.021) | (0.023) | (0.023) | (0.025) | (0.027) | (0.024) | (0.025) | (0.026) | (0.027)
OIL 1.255%#%* 1.248*%* | 0989*** | .248*** | ] 252%* | ] (5]%** | (.978***
(0.086) (0.089) | (0.136) | (0.084) | (0.089) | (0.137) | (0.138)
PELE 0.453%** | 0,037 -0.045 0.033 0.017 -0.088 | -0.072
0.135) | (0.112) | (0.121) | (0.110) | (0.112) | (0.117) | (0.123)
ET (.20 0.150%* | 0.230%**
(0.106) (0.081) | (0.085)
Al 2254k 2,183k
(0.246) (0.246)
G7 (.48 0.496%**
(0.185) (0.183)
. ng -1986.65 | -1914.36 | -1982.19 | -1914.30 | -1910.78 | -1870.87 | -1910.94 | -1869.14 | -1907.23
Likelihood
Wald x| 100.73%% | 299.43%%k | 110,67+ | 299,09%* | 303,927 | 400.41%%* | 309,78%* | 412,66*** | 319,35%*
obs 558 558 558 558 558 558 558 558 558

F() ()% E2E HAY

o ]
(@) * 10% Frol 5ol Al Fol; ** 5%frol sl Al ol x+x 1% 240l A

3, <E 6> <HE 7> I RFo)M AHIFA(PELE)o] 5317
Foll ¥ FFES vAA FaL A wEkA o] |gE A Qg YA A
H AAAFoto] FEAFRASAA o
Al g At R ) 918 R&D, OIL, ET, Al G792 W45 11#3sle] <& 8>
I} <3 >0l AAISIAT <3E 8> VA E I B (Panel Negative Binomial
Model with Fixed Effects)= AFE3IRIL <3 > FEEY 2 (Panel
Negative Binomial Model with Random Effects)S AF8-3t T o7 =
ETHSS] Aol <k 8>9 28 [I-13 28 [I-V, <& 11>9 2§
O-1, O-IV, 2% O-Vo 3% wiEdANA AA7F 53158 S7HA
7= Ao 2 Yebgth &4 <& 859 -V ZA$olE 1HEHN I H
e G583 2yo] ] AHSEE <3 9>9 [[-IVY BF o= sfj4s}
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AE HER sjHolA astA] Fot= Fret
SUAAYATE A ZEFE2] 71ed2]

o ol A Ay npe} o] oA E&
o] 7]iko] H sAINE ZLejol = v EAA A A 101 H, 477H4, B =
«175/‘1 HEA [571R17ES] o Foll mebd B2 9FS Beva &
T Atk 53 MiEdANA L B HIF 2 ZFNA FoletA &
AIE AAN AdbA o wjiSdA YA AAZE AUA L

L.
2AN70T B 5 gl

& o
_llm
_%
o
4»
r{r
]
&
w)
)
rio
>
i

<X 8 OECD=7te| ofl4X|& 20l thet R&D MMM EAM || (Fixed effects)

-1 -II - o-Iv o-v
R&D 0097955 0.050% 0.062%% 0068+ 0086+
(0.027) (0.024) (0.025) (0.026) (0.027)
OLL 1,037+ 1,256 12770 1,089+ 1,034k
(0.135) (0.082) (0.087) (0.137) (0.137)
- 0.193%% 0.120 0,194
(0.081) (0.078) (0.082)
Al 219445 2135w
(0254) (0.255)
- 0401+ 0395+
(0.189) (0.185)
Log
Likeliood -1694.64 -1658.21 -1695.29 -1657.03 -1692.44
Wald 305.04%% 393.90%% 309,08+ 4022455 31421
Haus(”;‘; S e 250 8774 239 8434+
obs 538 538 538 538 538
F() ()% EE TR,
(@) * 10% Frol ol Al frol; 5% el sEol A frol; #x 1% fol oA
¢
(3) 392wt H2E A vy I, 0.V o= AF7tdo] 7]Zt5 o
1AEIHVE B At vEsth o] F 23S A9 UH A m e
AF7Hde] e o] dEaN}F o AP Ao ® e
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<E 9> OECD=7I2| of{X|&&0f cHet R&D MMM 2AM || (Random Effects)

-1 -0 -0 II-v Im-v
R&D 0,106+ 0.055%* 0.065%* 0.074%5+ 0,092+
(0.026) (0.023) (0.024) (0.026) (0.026)
olL 0,991 1. 241k 1.255% 1055 0,982+
(0.136) (0.081) (0.087) 0.137) (0.138)
BT 0.214#% 0,134 0.216*+*
(0.082) (0.078) (0.082)
Al 2,250 2.181%%*
(0.246) (0.247)
- 0,491 0487+
(0.185) (0.182)
Log 191085 1870.92 191095 1869.43 190741
Likelihood e oo e oo e
Wald »* 303.39 399.78 310.03 409.78 317.74
obs 538 538 538 538 538

r_k‘:_\l‘

() ()% EF ARSI
(@) * 10% Frol ol Al frol; 5% el sEol A frol; #x 1% fol oA
O o
ol

V. 22 @ AR

B d7elA = cduAEEe] 7l FAHCEE oAU aed o
@ 257449 R&D 259 AEARBAS oA TIe FAWSEE0|
R&DE| S35 Ao WA= e AHEJYT & A7olM= R&DA
ARAd o] HEFE mXE= 29l R&D AEXE Xa714 A€rt4 5
Aol AAAL B4 Wk ohet MEAANA AN AR, WES]
A B&A =717k R, GTFT SR Bo] FAHL 8AEL of
=2 aEstT=E 1 9ot 9l

53] OECD drelE & /\P%okoi HEdARA L AR aE 53
Ag9le] A5 AT/ Ug BAL B AFA e AREE Hlo]

o=
e
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ABSTRACT

Technology Progress of Energy Efficiency and Emission
Trading Scheme; Using OECD Patent Data

Suyi Kim
Hongik University

This paper analyzed on the relationship between technology progress of
Energy Efficiency and Emission Trading Scheme using OECD’s country
specific patents and R&D capital stocks. I empirically tested whether this
technological progress has been improved since the implementation of EU
emission trading scheme. Analytical econometric method was Negative Binomial
Models was proposed by Hausman et al. (1984). According to the results of
this analysis, the number of patents (proxy variable of technology progress) has
been increased by emission trading scheme, which was significant at the 99%
confidence interval in most cases. This paper’s contribution is that the
technology progress of energy efficiency was analyzed in associated with the

emission trading scheme.

Key Words. Patent, R&D, Emission Trading Scheme





