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EV

80

70

60

50

—o—CN
—&-DE
—h—FR
—>e=IT
=P
—0—KR

=== multi auth

e TW
us
94 10 1-7
1 JP 3120 50.60% JP 3274 49.82% JP 3120 50.60%
2 DE 768 12.46% DE 852 12.96% @ DE 768  12.46%
multi multi
3 auth 690 11.19% US 784 11.93%  auth 690 11.19%
multi

4 US 689 11.17% auth 734 11.17%  US 689 11.17%
5 FR 271 4.40% FR 266 4.05% FR 271 4.40%
6 GB 144 2.34% GB 148 2.25% GB 144 | 2.34%
7 KR 102 1.65% KR 108 1.64% KR 102 | 1.65%
8 EP 63 1.02% EP 63 0.96% EP 63 1.02%
9 CH 56 0.91% CH 48 0.73% CH 56 0.91%
10 IT 42  0.68% SE 43 0.65% IT 42 ' 0.68%
11 CN 37 0.60% IT 39 0.59% CN 37 0.60%
15 TW 19 0.31% CN 37 056% TW 19 0.31%
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36 1.37%
26 0.99%
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5 0.19%

3  0.11%

916  27.25%
609 18.11%
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319
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176
169
64
55
49
23
16
8
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14.72%

9.49%

8.98%
5.23%
5.03%
1.90%
1.64%
1.46%
0.68%
0.48%
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0.12%
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44
35
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16.13%

12.02%

6.20%
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3.3EV
Porter 1991, Porter and van der Linde 1995

20
ZEV
EV 3
BEV HEV
HFCV ZEV
1890 1899 1,575 1,681
936 3
1920
100
Cowan Hulten 1996 Cowan & Hulten, 1996
EV
1990
EV 35

ICEV 1973 EV

EV
BEV HEV HFCV

ICEV
1965 EV
1971 1976 1900 1976
1986 200,000 EV
Ahman  Ahman, 2006 1970 EV
EV

% http://green.autoblog.com/2013/11/04/nissan-leaf-is-norways-best-selling-car-evs-on-top-two-months/
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1967

1971
1988
Co2
1930 1956
USPTO
EV USPTO 2
1969 1970 1950 1970 720
233 GM EV
3.3.1
CARB
1990 LA
GM
EV
CARB ZEV Kemp 2005 GM
ZEV
1998 2 2001 5 2003 10
Yarime et al. 2008 Kemp 2005
4% 12% ZEV
10
ZEV
ZEV

Kepm 2005, Ahman 2006, Yarime et al. 2008,
(Oltra & Saint Jean, 2009), (Dijk & Yarime, 2010), (Pohl & Yarime, 2012)
ZEV
ZEV
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3.3.2

EV
WIPO % IPC
IPC
EV
IPC
2004 IPC
IPC
IPC B60L9
Statistics Database IPC
43 IPC
FCV B60L11
B60K6 HO02J7
EV
FCV  HEV
HEV FCV

% http://www.wipo.int/classifications/ipc/en/est/
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IPC Green Inventory

B60L9
IPC
IPC
Suzuki & Kodama,
EPO  PATSTAT World Wide Patent
IPC
HEV
IPC
BEV
HEV
BEV
EV
HEV EV



Hall Hall, Jaffe, & Trajtenberg, 2001

5
ZEV IPC 1973 2013
USPTO 120,589 PATSTAT 2013 4
3 1970
1970 5
USPTO 1973 2008 94308
ZEV EV 1993
1993
EV
GM
Harhoff Harhoff, Scherer, & Vopel, 2003
95..
Variables Description
Dependent variables
. the number of citations received by patents in their first 5

All_tech allcite5 years after published for all technologies related to EV

BEV allcite5 ibid. for Battery Electric Vehicles

HEYV allcite5 ibid. for Hybrid Electric Vehicles

Fuel allcite5 ibid. for Hydrogen Fuel Cell Vehicles

Control variables

size family size of the patent

claim number of claims

pub number of non-patent publication the patent cited

pat number of patent which the patent cited (backward citation)
pat_for number of patent from foreign countries which the patent cited
nu_applt number of applicant

nu_invt number of inventor

toyota firm dummy

honda firm dummy

nissan firm dummy

mazda firm dummy

ford firm dummy

gm firm dummy

mitsubishi firm dummy

yr78-07 year dummy
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96..

Variable Obs Mean Std. Dev. Min Max
allciteb 94308 4.15229 5.19377 0 147
size 94308 3.71396 2.838497 1 45
claim 94308 13.4641 11.68029 0 499
pub 94308 0.85863 3.943431 0 142
pat 94308 11.3948 13.05139 0 144
pat for 94308 5.04756 6.661958 0 127
nu_applt 94181 1.0519 0.2808444 1 11
nu_invt 94181 2.20007 1.538523 1 23
97.,
allcite5  size claim pub pat pat for nu applt nu invt
allcite5 1
size 0.0275 1
claim 0.174 0.0549 1
pub 0.1295 0.0852 0.1871 1
pat 0.1316 0.1339 0.255 0.4241 1
pat for 0.0813 0.1615 0.166 0.2855 0.7923 1
nu_applt 0.003 -0.0182 -0.0136 -0.0027 0.0005 0.0002 1
nu_invt 0.0794 0.0701 0.0883 0.0635 0.1183 0.0909 0.1726
3.3.3
EV ZEV
98
All_tech EV_Main HEV Fuel Proximal  station
VARIABLES allcite5 allcite5 allcite5 allcite5 allcite5 allcite5
yI78-82 0.63919 0.42175 0.53675%** 0.37522**  0.62983%** 0.73552%
[0.016] [0.365] [0.119] [0.168] [0.017] [0.066]
yr83-87 1.06980*+" 0.00957 0.06818 0.47558**  1.07058*** 1.00863***
[0.014] [0.364] [0.139] [0.159] [0.015] [0.057]
yres-92 1.16519%* 1.05563%** 0.72926%** 1.64865%* 1.14583** 1.56193***
[0.013] [0.275] [0.140] [0.171] [0.013] [0.051]
yro3-97 1.43164%* 1.38353% 1.66860*** 1.41956%**  1.41065** 1.84821%**
[0.012] [0.154] [0.082] [0.088] [0.012] [0.036]
yrog-02 1.33482%%* 0.90301%* 1.68215*** 1.61606*** 1.32377** 1.45068***
[0.010] [0.166] [0.047] [0.080] [0.011] [0.030]
yro3-08 0.90495*** 1.07373*** 0.98537%** 1.00138**  0.89110%* 1.14497***
[0.010] [0.151] [0.042] [0.080] [0.010] [0.033]
Constant 0.33159*** (0.31585** 0.73417% 0.44422%*  (0.33942%** 0.23706%*
[0.007] [0.088] [0.032] [0.066] [0.007] [0.021]
Inalpha 0.04385*+ -0.10637 -0.28853***  -0.23293%* 0.04841*** -0.04916*
[0.006] [0.109] [0.033] [0.047] [0.006] [0.020]
Observations 120,589 © 455 f 3,461 " 1,706 " 114,012 10,769

Standard errors in brackets

#x p<(.01, ** p<0*** p<0.01 *** p<0.01, **
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1973 2008
BEV  HEV
GM BEV
BEV
2 56
CARB EV
CARB 1996
1998 2002 BEV
HEV
1990 HEV
ZEV HEV
10
HEV BEV ZEV
1990
1
BEV
BEV

1980

ZEV

1990

ZEV
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ZEV

BEV

ZEV
ZEV

ZEV

HFCV

NEC

2000



VARIABLES
size
claim
pub
pat
pat_for
nu_applt
nu_invt
toyota
honda
nissan
mazda
ford
gm
mitsubishi
volkswagen
bmw
hyundai
peugeot

Dummy of year
Observations

All_tech
allcite5

0.00538***
[0.001]
0.01303***
[0.000]
0.01504***
[0.001]
0.00899***
[0.000]
-0.00769***
[0.001]
-0.04116%**
[0.012]
0.03401***
[0.002]
0.27380***
[0.021]
0.04337*
[0.023]
0.29413***
[0.023]
0.23290***
[0.047]
0.25906***
[0.031]
0.37927**
[0.027]
0.55093***
[0.068]
0.36473**
[0.090]
-0.36262***
[0.092]
-0.41147%**
[0.060]
-0.15546
[0.154]

Yes

94,181

ard errors in brackets
.01, ** p<0.05, * p<0.1

HEV

99

BEV
allcite5

-0.01538
[0.021]
0.01
[0.007]
0.07970*
[0.032]
0.01532
[0.012]
-0.0088
[0.015]
0.28452*
[0.163]
0.06714*
[0.038]
0.41437
[0.262]
-0.05312
[0.245]
-0.04353
[0.300]
0.68509
[0.615]
-0.34265
[0.332]
0.17437
[0.536]

-0.23635
[0.618]

Yes
292

129

HEV
allcite5

-0.01341*
[0.008]
0.00881***
[0.002]
0.00891*
[0.005]
0.00619**
[0.002]
0.00106
[0.004]
-0.04427
[0.070]
0.01787*
[0.010]
0.14877***
[0.053]
-0.01352
[0.062]
0.0653
[0.069]
0.51601
[0.393]
0.01111
[0.071]
0.59058***
[0.083]
0.20991
[0.187]
0.19696
[0.220]
-0.03476
[0.294]
-0.24812
[0.253]
-0.10224
[0.413]
Yes
2,475

BEV

Fuel
allciteb

0.00785
[0.010]
0.01072%+
[0.002]
0.00232
[0.007]
0.01127++
[0.004]
-0.00728
[0.007]
-0.04717
[0.058]
0.0151
[0.015]
0.27882%+
[0.092]
0.11784
[0.081]
-0.0063
[0.119]

0.1325
[0.143]
0.44858***
[0.129]
0.24703
[0.345]
0.44127
[0.938]
-0.71225
[1.101]
0.0091
[0.269]
-0.93709
[0.619]
Yes
1,501

ZEV



GM

HEV HEV GM
334 GM Ford EV
ZEV
1400
1200
1000 A
800 \
\ =&—simple count
600 == weight5
100 USPTO 5
EV 2
EV EV
1980
1980 1980
1990 EV
ZEV
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1999

EV

1990

1997

2000

EV

HEV

—m—w_allcite5
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101 USPTO
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1971

1990

ZEV

EV

1990
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Pohl & Yarime,

1999

HEV
1990

101

2012
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== simple_count
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106: Descriptive statistic: means and standard deviations.

Variable name Obs Mean Std. Dev. Min Max
patent_w3 210 279.8952 251.362 0 1173
year 228 1989.5 10.98998 1971 2008
sales 32 1.16E+08 6.52E+07 1.81E+07 2.63E+08
employees 31 186503 98215.39 31905 327531
rd 32 5110366 2787287 3455145 9579241
sqrrd 32 3.36E+13 2.61E+13 1.19E+11 9.18E+13
107 Summary of independent and control variables.
Summary of independent and control variables.
Variables Description
Independent variables
patent w3 Weighted patents of firms (t+3)
Control variables
sales The annual sales
employees The annual number of employees
rd the annual R&D expenditure
sqrrd square of the annual R&D expenditure
d idl Toyota
d_id2 GM
d id3 Ford
d id4 Honda
d_id5 Nissan
d_id6 Mitsubishi
Negative binomial regression Number of obs = 15
LR chi2(7) = 60.53
Dispersion = mean Prob > chi2 = 0.0000
Log likelihood = -74.088381 Pseudo R2 = 0.2900
patent_w3 Coef. Std. Err. z P>1z} [95% Conf. Interval]
sales | -7.48¢-08 2.47e-08  -3.03 0.002  -1.23e-07 -2.63e-08
employees .000022  8.86e-06 2.48 0.013 4.61e-06 0000393
rd | -4.05e-06 1.71e-06  -2.37 0.018  -7.41e-06 -7.03e-07
sqrrd 3.36e-13  1.43e-13 2.34 0.019 5.45e-14  6.17e-13
d_id1l 20.10105  4.474849 4.49 0.000 11.3305  28.87159
d_id2 0 (omitted)
d_id3 17.84086  3.886408 4.59 0.000 10.22364  25.45808
d_id4 15.15408  3.841832 3.94 0.000 7.624225  22.68393
d_ids 13.27571  3.281589 4.05 0.000 6.843918  19.70751
d_idé 0 (omitted)
_cons 5.355505  .9763638 5.49  0.000 3.441867  7.269143
/Inalpha | -4.271569  .5088243 -5.268847  -3.274292
alpha .0139599 0071031 .0051495 .0378437
Likelihood-ratio test of alpha=0: chibar2(01) = 46.69 Prob>=chibar2 = 0.000
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3.4

1970
ZEV

HEV

ZEV mandate
HEV

BEV

EV
EV
IPC (co-occurrence)
(proximal technologies)
ZEV EV
BEV BEV
ZEV Mandate BEV
GM  HEV
HEV EV
pick winner
BEV
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EV

41 EV
2006
2008
2010 2010
411 (PCT)
Patent Cooperation Treaty PCT
1970 1978 1994 1 1
PCT PCT
PCT
1994 PCT 103 WIPO
PCT 2009 3
2012 1 8627
4
108 . 2004 2012 PCT
20000

15000 e

10000 /

,0/// ‘ =
000 | e

0 1 1 1
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http://www.sipo.gov.cn/yw/2012/201203/t20120314 651914.html
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109 2012

PCT
1 51,207
2 43,660
3 18,855
4 18,627
5 11,848
http://www.jpo.go.jp/index/toukei.html
2012
1 4
110 2012 PCT
PCT
1 (ZTE) 3,906
2 2,951
3 2,001
4 1,801
5 1,775
6 1,652
7 1,305
8 1,272
9 1,230
10 1,197

http://www.jpo.go.jp/index/toukei.html

2009

PCT

37 http://www.sipo.gov.cn/yw/2012/201301/t20130118 783400.html

PCT
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37

PCT
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4.1.2

2002 11

2006 11 5

38

2007 10 22 17

17

2008 6

39

2020
40

% ol S I
http://www.most.gov.cn/yw/201210/t20121026 97429.htm
39

40
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http://www.sipo.gov.cn/zxft/zIfxg/http://www.sipo.gov.cn/zxft/zIfxg/
42
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43

PCT 20 1
44

SIPO
2001 6 15 2002 12 28
1 2010 1 9
2
PCT
2010
2010
PCT
103 104
R s http://www.sipo.gov.cn/mitjj/2009/200910/t20091013 477725.html

a4
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4.1.3PCT

2009
2009 PCT
1146 5285 45
PCT 2.3 PCT
Q)
2000 9 27
46
10
130
47
1
2
3
4
5
6
45
http://news.163.com/10/0527/15/67NOAGMV000146BC.html
46
[2003]
143
72009 10 21 PR FUR A It 2009 % I LFI R 0]

http://www.sipo.gov.cn/zcfg/zcjd/200910/t20091021 478317.html
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2012 4 14 2009 “ 7
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2
3
2009 10 12
20
48
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PCT

49
1)
2
3 o2 BT 2=
4
48 http://www.sipo.gov.cn/yw/2009/200910/t20091012 477497.html
9 2009 10 21 IRF= AR A D i 2009 % e nillSEE P S
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PCT

PCT PCT
PCT
2
2008 6 25
7 PCT
2007 6
10
1 1 12 31 10 10
1 1
2007 9 17
50
3 PCT
1 3
1 2
5000
%0 http://www.gd.gov.cn/govpub/bmguifan/200809/t20080910 65293.htm
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10

2011 9 22
2000
1 5
1 3 PCT 1 1
6000
2012 29
52
5
2012 12
53
PCT 7500 PCT
50 1 1.25
3 50
1.5 25
PCT 1 5000
PCT

PCT

PCT

51

http://www.szaic.gov.cn/zcwj/zscqgl/zscqgz/201110/t20111019 1746929 14077.htm
52 http://www.sipa.gov.cn/gb/zsca/node9/node93/userobject1ai9829.html
53 http://www.techpudong.gov.cn/site/show.aspx?Code=100309&ID=6262
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2011 11
)
30%
3 36000 1 12
100 1 2
10 2
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2012 10 25
( X )
58
2012 10
6 300
200 ¥ 2015
5 150
100 930 20%
60
2012
2 19 / 0.1 50 2.5
3000 2600 /400
10 11
2000 / 4-5
2
61

" http://www.ceh.com.cn/ceh/ztbd/jnjp/79039.shtml
%8 hitp://www.chinairn.com/news/20121025/147930.html
% http://auto.ifeng.com/news/special/gichechanye10/20100905/414862.shtml

= i

A

80 htp://www.shanghai.gov.cn/shanghai/node2314/node2319/node2404/n30756/n30758/u26ai33370.htm

®1 http://www.jhgew.cn/News7841.shtml
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62 2012 5
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4.29 3.6 6900 /1
300 6900 700
6900 50 3 63
2012
2012 2400 ©
1.6 15 0.5
2003

82 http://www.cgnews.net/caxwb/caxwbjdxwtt/200906/t20090616 3343185.htm

83 http://www.cvworld.cn/news/policy/chanye/091108/19890.html

® http://www.chinajsb.cn/bz/content/2010-09/13/content_8093.htm
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® http://news.xinhuanet.com/local/2010-09/27/c_12612762.htm

% http://www.hangzhou.gov.cn/main/wjgg/zxwi/zxwj/T345239.shtml
®7 http://www.in-en.com/article/html/energy 0733073332858773.html
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% http://news.hf365.com/system/2011/11/17/011249847.shtml

"% http://szb.hkwb.net/szb/html/2010-12/25/content_28384.htm
™ http://www.evtimes.cn/html/201007/1755.html
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4.2.2

2012 12791
11375 1416 22013
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775 42.7 & 2012 7
(2012-2020 ) 2015 50
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74

"2 hitp://zyqc.cc/Article/Detail/ 74636
" hitp://www.caam.org.cn/hangye/20130814/1105098501. html
™ http://www.chinairn.com/news/20130305/100023387.html
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"® http://whb.news365.com.cn/ewenhui/whb/html/2012-11/08/content_81.htm
""http://czzz.mof.gov.cn/zhongguocaizhengzazhishe daohanglanmu/zhongguocaizhengzazhishe zhengcefagui/201309/t2013

7

0922 991436.html

153



2013 2015 10000
5000 30
2013 £
1) /
R ( )
80<R 150 150<R 250 R>250 R>50
35 5 6
35
2 /
L( )
6<L 8 8<L 10 L>10
30 40 50
25
15
3)
2000 15

(4)

20

50

2013
3000
JKw
6
50 35

"nttp://czzz.mof.gov.cn/zhongguocaizhengzazhishe daohanglanmu/zhongguocaizhengzazhishe zhengcefagui/201309/t2013

0922 991436.html

154



35 6

5 ~15Kw 15 45
12 ~25Kw 36 6
5 35
79
4.2.3
HUAWEI  ZTE 2009
HUAWEI,ZTE,
HUAWEI TECHNOLOGY  http://www.huawei.com/cn/
Shenzhen HuaweiTechnology Co.,Ltd. “HUAWEI” 1988
2012 35,353
HUAWEI 7 45
16
2012 12 31 PCT 12,453
41,948 2012 30,090 13.7
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