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2013 3

1,058 52.5%

31 764

1-1

67 508

508

83 16

412 81

668 2012

241 36%

1-1

83 (16.3%) 412 (81.1%)

<61.7%>

13 (2.6%) 508

<66.5%>

241 <36.1%> 241 <31.5%>

15 <2.2%> 15 <2.0%>

83 668 13 764

< > %

Wakabayashi and Arimura (2016) Table 1

1-2

target establishment 749 0.678 0.467 0 1

year of target establishment 495 2002.3 5.680 1979 2012

capital 764 1.486 1.154 0 3

employee 764 0.695 0.758 0 2

energy conservation law ECL 738 0.637 0.481 0 1

year of VAP establishment 764 1998.2 3.090 1996 2008

business expansion 740 0.076 0.899 -2.498 1.775

corporate image 740 0.055 0.999 -3.051 1.110

environmental pressures 740 0.059 0.823 -2.836 1.664

business performance 740 0.008 0.912 -3.506 1.243

Wakabayashi and Arimura (2016) Table 2

1-2

1

1 0 1 10 1 10 100 2
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1-4 1b 5

1-5 1-5

3,000 100

1-5

z [95% ]

employee: (1b)
300 1.365 4.21 0.729 2.001 3.915
300 3,000 0.732 2.5 0.157 1.306 2.079
3,000 -0.284 -0.92 -0.891 0.322 0.753
capital: (5b)
1 1.132 2.98 0.388 1.877 3.103
1 10 1.414 3.11 0.523 2.305 4.111
10 100 1.159 3.13 0.434 1.883 3.185
100 -0.198 -0.68 -0.771 0.376 0.820

Wakabayashi and Arimura (2016) Table 5

5

1-2 608

0

1-3 1-3 2012

1-3 300 2012

2

300 3,000 2012 7

3,000
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Wakabayashi and Arimura (2016) Fig. 3

1-2

Wakabayashi and Arimura (2016) Fig. 4

1-3
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Arora and Cason,1995; DeCanio and Watkins, 1998

Bianchi andNoci (1998)

Bianchi

Hobbs (2000)
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2 *

1

2012 100

8 1

2016

Arimura

Free rider

Arimura et al., 2019

Brau andCarraro (1999)

Katsoulacos and Xepapadeas (1996)

2013

7 2016

*

(2017). "

." 30(2): 107-120.

https://doi.org/10.11353/sesj.30.107
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41 27

50

Free rider

Miyamoto (2016)

Miyamoto (2016)

2

2-1 2-4
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2-1 1

300 300 3,000 3,000

119 (27.2) 88 (25.3) 72 (41.6) 279 (29.1)
136 (31.1) 117 (33.6) 67 (38.7) 320 (33.4)
144 (32.9) 117 (33.6) 28 (16.2) 289 (30.1)
26 (5.9) 21 (6.0) 4 (2.3) 51 (5.3)
13 (3.0) 5 (1.4) 2 (1.2) 20 (2.1)

438 (100.0) 348 (100.0) 173 (100.0) 959 (100.0)

2017 1

2-2 2

300 300 3,000 3,000

55 (12.5) 65 (18.7) 55 (31.8) 175 (18.2)

181 (41.0) 135 (38.9) 76 (43.9) 392 (40.8)

173 (39.2) 123 (35.4) 36 (20.8) 332 (34.5)

26 (5.9) 22 (6.3) 3 (1.7) 51 (5.3)

6 (1.4) 2 (0.6) 3 (1.7) 11 (1.1)

441 (100.0) 347 (100.0) 173 (100.0) 961 (100.0)

2017 1

2-3 3

300 300 3,000 3,000

55 (12.5) 55 (15.8) 52 (30.1) 162 (16.9)

167 (38.0) 141 (40.5) 77 (44.5) 385 (40.1)

183 (41.6) 124 (35.6) 30 (17.3) 337 (35.1)

25 (5.7) 23 (6.6) 12 (6.9) 60 (6.2)

10 (2.3) 5 (1.4) 2 (1.2) 17 (1.8)

440 (100.0) 348 (100.0) 173 (100.0) 961 (100.0)

2017 1

2-4 4

300 300 3,000 3,000

91 (20.6) 85 (24.4) 61 (35.3) 237 (24.6)

195 (44.1) 140 (40.2) 79 (45.7) 414 (43.0)

125 (28.3) 100 (28.7) 28 (16.2) 253 (26.3)

21 (4.8) 22 (6.3) 4 (2.3) 47 (4.9)

10 (2.3) 1 (0.3) 1 (0.6) 12 (1.2)

442 (100.0) 348 (100.0) 173 (100.0) 963 (100.0)

2017 1
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2-1 2-4

2

27

2-1

2016

2

2017 1

2-1

HHI HHI %

10000

HHI HHI

HHI 2-5
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2-5

2017 2

3

(5) (1)

yi y*

= x + = 1,2, ,

= if < , = 1,2, ,5

xi ui kj yi 1 2 2 3

k0 k5 yi

P( = | ) = F x F x

k1 k4

xi HHI

HHI

HHI

300 1 300 3,000

2 3,000 3 1

2 3

4

2-6 2-17 HHI

B

36 76.54 26.16 9.60 100
32 44.67 40.10 0.23 100
40 87.32 16.84 34.46 100
41 64.77 34.25 1.13 100

HHI 33 1913.1 1274.9 206.7 5156.5
40 1999.7 3.94 1996 2008
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A

1 2-6 2-8

1

2 1% HHI

10%

3 1% HHI

10%

HHI 1

2 2-9 2-11

1 3 1% 5%

2

3 2-12 2-14

1 1% 2

3 HHI

1 3 2

2 3

4 2-15 2-17
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2-6 1 a

A. B.

1. 300 0.0090 (0.0013) ***

0.0504 (0.0171) ***2. 300 3,000 0.0019 (0.0017)

3. 3,000 0.0055 (0.0029) *

2. 300 3,000 0.4392 (0.1275) *** 0.3399 (0.1065) ***

3. 3,000 0.9162 (0.1602) *** 0.8754 (0.1404) ***

k1 -1.5716 (0.1304) 1.6348 (1.2243)

k2 -0.9470 (0.1031) 2.3012 (1.2222)

k3 0.2637 (0.0953) 3.6003 (1.2223)

k4 1.2039 (0.1010) 4.6293 (1.2240)

801 801

82.15 198.41

-1011.28 -953.153

*** ** * 1% 5% 10%
2017 3

2-7 1 b

A. B.

1. 300 0.0184 (0.0027) ***

0.1700 (0.0554) ***2. 300 3,000 0.0107 (0.0024) ***

3. 3,000 0.0170 (0.0033) ***

2. 300 3,000 0.7977 (0.2905) *** 0.3245 (0.1016) ***

3. 3,000 0.8960 (0.3267) *** 0.7791 (0.1335) ***

k1 -0.5271 (0.2438) 13.6092 (5.0460)

k2 0.0533 (0.2331) 14.2293 (5.0461)

k3 1.2386 (0.2336) 15.4914 (5.0468)

k4 2.1902 (0.2393) 16.5232 (5.0482)

875 875

112.4 227.87

-1094.67 -1036.94

*** ** * 1% 5% 10%
2017 3
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2-8 1 c

A. B.

HHI

1. 300 0.0002 (0.0001) ***

0.0012 (0.0004) ***2. 300 3,000 0.0001 (0.0000) *

3. 3,000 0.0001 (0.0001) *

2. 300 3,000 0.1588 (0.1619) 0.3130 (0.1024) ***

3. 3,000 0.5349 (0.2230) ** 0.8237 (0.1336) ***

k1 -1.6650 (0.1468) -1.4048 (0.2278)

k2 -1.0846 (0.1290) -0.7834 (0.2151)

k3 0.0536 (0.1231) 0.4544 (0.2111)

k4 0.9443 (0.1252) 1.4593 (0.2138)

856 856

43.27 206.59

-1100.14 -1018.48

*** ** * 1% 5% 10%
2017 3

2-9 2 a

A. B.

1. 300 0.0057 (0.0013) ***

0.0479 (0.0147) ***2. 300 3,000 0.0021 (0.0017)

3. 3,000 0.0071 (0.0029) **

2. 300 3,000 0.4351 (0.1284) *** 0.3599 (0.1058) ***

3. 3,000 0.8616 (0.1596) *** 0.9116 (0.1400) ***

k1 -1.8355 (0.1466) 1.2723 (1.0740)

k2 -1.0846 (0.1048) 2.0749 (1.0683)

k3 0.2761 (0.0951) 3.5030 (1.0677)

k4 1.5531 (0.1056) 4.8429 (1.0717)

803 803

74.7 144.55

-951.169 -916.248

*** ** * 1% 5% 10%
2017 4



28

2-10 2 b

A. B.

1. 300 0.0138 (0.0027) ***

0.1590 (0.0479) ***2. 300 3,000 0.0104 (0.0024) ***

3. 3,000 0.0125 (0.0033) ***

2. 300 3,000 0.5785 (0.2914) ** 0.3318 (0.1008) ***

3. 3,000 0.9545 (0.3284) *** 0.8494 (0.1331) ***

k1 -1.0999 (0.2542) 12.3015 (4.3831)

k2 -0.2945 (0.2331) 13.1635 (4.3817)

k3 1.0622 (0.2336) 14.5932 (4.3821)

k4 2.2705 (0.2401) 15.8934 (4.3852)

877 877

94.34 201.07

-1047.79 -994.423

*** ** * 1% 5% 10%
2017 4

2-11 2 c

A. B.

HHI

1. 300 0.0001 (0.0001) **

0.0012 (0.0004) ***2. 300 3,000 0.0000 (0.0000)

3. 3,000 0.0001 (0.0001) **

2. 300 3,000 0.2843 (0.1628) * 0.3153 (0.1015) ***

3. 3,000 0.4299 (0.2223) * 0.8418 (0.1328) ***

k1 -1.9858 (0.1653) -1.6714 (0.2390)

k2 -1.2365 (0.1306) -0.8585 (0.2104)

k3 0.0439 (0.1223) 0.5187 (0.2049)

k4 1.2343 (0.1268) 1.8309 (0.2111)

859 859

37.22 177.8

-1049.98 -979.695

*** ** * 1% 5% 10%
2017 4
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2-12 3 a

A. B.

1. 300 0.0069 (0.0013) ***

0.0397 (0.0137) ***2. 300 3,000 0.0021 (0.0017)

3. 3,000 0.0033 (0.0028)

2. 300 3,000 0.4666 (0.1276) *** 0.3551 (0.1051) ***

3. 3,000 0.9461 (0.1586) *** 0.8004 (0.1377) ***

k1 -1.6197 (0.1322) 0.8301 (1.0056)

k2 -0.8998 (0.1011) 1.6107 (1.0016)

k3 0.3693 (0.0952) 2.9599 (1.0021)

k4 1.5102 (0.1045) 4.1645 (1.0054)

803 803

67.77 150.06

-1003.73 -962.583

*** ** * 1% 5% 10%
2017 5

2-13 3 b

A. B.

1. 300 0.0160 (0.0027) ***

0.1365 (0.0446) ***2. 300 3,000 0.0072 (0.0023) ***

3. 3,000 0.0104 (0.0032) ***

2. 300 3,000 0.9698 (0.2913) *** 0.3440 (0.0997) ***

3. 3,000 1.2314 (0.3277) *** 0.7661 (0.1302) ***

k1 -0.7150 (0.2448) 10.4336 (4.0831)

k2 0.0099 (0.2323) 11.2142 (4.0823)

k3 1.2867 (0.2351) 12.5659 (4.0837)

k4 2.4933 (0.2417) 13.8368 (4.0864)

877 877

85.15 168.99

-1079.17 -1037.25

*** ** * 1% 5% 10%
2017 5
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2-14 3 c

A. B.

HHI

1. 300 0.0002 (0.0001) ***

0.0010 (0.0003) ***2. 300 3,000 0.0001 (0.0000) *

3. 3,000 0.0003 (0.0001) ***

2. 300 3,000 0.2933 (0.1623) * 0.3426 (0.1005) ***

3. 3,000 0.2136 (0.2212) 0.7657 (0.1300) ***

k1 -1.7202 (0.1539) -1.6054 (0.2259)

k2 -0.9993 (0.1279) -0.8387 (0.2049)

k3 0.2535 (0.1227) 0.4880 (0.2013)

k4 1.4579 (0.1287) 1.7558 (0.2068)

859 859

57.81 138.12

-1060.04 -1019.89

*** ** * 1% 5% 10%
2017 5

2-15 4 a

A. B.

1. 300 0.0079 (0.0013) ***

0.0677 (0.0166) ***2. 300 3,000 0.0013 (0.0017)

3. 3,000 0.0034 (0.0029)

2. 300 3,000 0.4800 (0.1279) *** 0.3445 (0.1061) ***

3. 3,000 0.9506 (0.1601) *** 0.7811 (0.1396) ***

k1 -1.7575 (0.1453) 3.0090 (1.1951)

k2 -1.0671 (0.1063) 3.7548 (1.1910)

k3 0.1167 (0.0942) 5.0348 (1.1924)

k4 1.3472 (0.1025) 6.3740 (1.1961)

805 805

70.25 186.66

-970.938 -912.732

*** ** * 1% 5% 10%
2017 6
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2-16 4 b

A. B.

1. 300 0.0143 (0.0027) ***

0.2219 (0.0542) ***2. 300 3,000 0.0057 (0.0024) **

3. 3,000 0.0081 (0.0032) **

2. 300 3,000 0.8600 (0.2902) *** 0.3075 (0.1009) ***

3. 3,000 1.1380 (0.3271) *** 0.7166 (0.1324) ***

k1 -0.9965 (0.2519) 18.4026 (4.9464)

k2 -0.2969 (0.2340) 19.1857 (4.9459)

k3 0.8444 (0.2315) 20.4348 (4.9476)

k4 2.0039 (0.2375) 21.7220 (4.9504)

879 879

61.66 219.09

-1081.39 -1002.67

*** ** * 1% 5% 10%
2017 6

2-17 4 c

A. B.

HHI

1. 300 0.0002 (0.0001) ***

0.0017 (0.0004) ***2. 300 3,000 0.0001 (0.0000) ***

3. 3,000 0.0002 (0.0001) ***

2. 300 3,000 0.2615 (0.1615) 0.2886 (0.1019) ***

3. 3,000 0.4373 (0.2215) ** 0.6835 (0.1320) ***

k1 -1.7856 (0.1619) -1.2199 (0.2385)

k2 -1.0554 (0.1291) -0.4217 (0.2132)

k3 0.0886 (0.1217) 0.8232 (0.2107)

k4 1.2237 (0.1260) 2.0899 (0.2170)

860 860

52.46 210.2

-1059.29 -980.417

*** ** * 1% 5% 10%
2017 6
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A HHI

2-18 2-21 1

2-18 1

0.06% 0.09%

0.14% 0.16% 2-2

40.10 26.16

2.4

3.6 3.7 4.2

2 3

1 HHI

HHI

1.9 3.3 1

2 3
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2-18 1

*** ** * 1% 5% 10%

2017 7

2-19 2

*** ** * 1% 5% 10%

2017 8

C. HHI

-0.0006 *** -0.0014 *** -0.000010 ***

-0.0009 *** -0.0016 *** -0.000017 ***

-0.0018 *** -0.0035 *** -0.000047 ***

0.0008 *** 0.0013 *** 0.000005

0.0025 *** 0.0053 *** 0.000069 ***

C. HHI

-0.0001 -0.0005 *** -0.000005 *

-0.0002 -0.0008 *** -0.000008 *

-0.0005 -0.0025 *** -0.000021 *

0.0001 0.0003 0.000004

0.0006 0.0035 *** 0.000029 *

C. HHI

-0.0001 -0.0003 ** -0.000003

-0.0002 * -0.0006 *** -0.000006

-0.0012 ** -0.0033 *** -0.000028 *

-0.0007 * -0.0021 *** -0.000010 *

0.0022 ** 0.0063 *** 0.000047 *

C. HHI

-0.0003 *** -0.0007 *** -0.000004 *

-0.0007 *** -0.0016 *** -0.000011 *

-0.0013 *** -0.0029 *** -0.000027 **

0.0012 *** 0.0025 *** 0.000016 **

0.0010 *** 0.0027 *** 0.000026 **

C. HHI

-0.0001 -0.0002 ** 0.000000

-0.0002 -0.0009 *** -0.000002

-0.0006 -0.0027 *** -0.000005

0.0003 0.0011 *** 0.000002

0.0005 0.0028 *** 0.000005

C. HHI

0.0000 -0.0001 * -0.000002

-0.0002 ** -0.0004 *** -0.000007 *

-0.0016 *** -0.0029 *** -0.000035 **

-0.0007 * -0.0011 ** -0.000004

0.0026 *** 0.0045 *** 0.000048 **
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2-20 3

*** ** * 1% 5% 10%

2017 9

2-21 4

*** ** * 1% 5% 10%

2017 10

C. HHI

-0.0005 *** -0.0012 *** -0.000009 ***

-0.0009 *** -0.0019 *** -0.000021 ***

-0.0013 *** -0.0029 *** -0.000045 ***

0.0013 *** 0.0029 *** 0.000031 ***

0.0014 *** 0.0030 *** 0.000045 ***

C. HHI

-0.0001 -0.0003 ** -0.000003

-0.0002 -0.0007 *** -0.000008 *

-0.0005 -0.0018 *** -0.000021 *

0.0003 0.0010 *** 0.000012 *

0.0005 0.0018 *** 0.000021 *

C. HHI

0.0000 -0.0001 ** -0.000006 **

-0.0001 -0.0005 *** -0.000019 ***

-0.0008 -0.0025 *** -0.000069 ***

-0.0002 -0.0005 0.000006

0.0012 0.0036 *** 0.000089 ***

C. HHI

-0.0004 *** -0.0008 *** -0.000008 ***

-0.0008 *** -0.0015 *** -0.000023 ***

-0.0017 *** -0.0030 *** -0.000056 ***

0.0010 *** 0.0014 *** 0.000013 ***

0.0019 *** 0.0038 *** 0.000074 ***

C. HHI

0.0000 -0.0002 ** -0.000004 **

-0.0001 -0.0005 ** -0.000011 **

-0.0003 -0.0014 ** -0.000031 ***

0.0001 0.0003 * 0.000006 *

0.0004 0.0018 ** 0.000040 ***

C. HHI

0.0000 -0.0001 * -0.000003

-0.0001 -0.0003 ** -0.000011 **

-0.0007 -0.0017 *** -0.000044 ***

-0.0005 -0.0010 * -0.000012 *

0.0013 0.0031 ** 0.000070 ***
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5

Free ride

Free ride

Free ride

Arimura, et

al., 2019

HHI

HHI

Brau and Carraro (1999)

HHI
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3 *

1

Jaffe and Stavins, 1994; Gillingham and Palmer, 2014; Gerarden

et al., 2015 DeCanio (1993,

1998)

Rohdin and Thollander, 2006; Thollander et al., 2007; IEA, 2015

Gruber and Brand

(1991) 8 500

Cagno and Trianni (2014) 15

Trianni et al. (2016)

Schleich (2004)

*

Wakabayashi, M. and T. H. Arimura (2020). "The role of staff assignment in implementing

energy-conserving practices in small- and medium-sized firms: an empirical analysis based

on data from a Japanese survey". Energy Efficiency,13(8): 1763-1780. DOI:

10.1007/s12053-020-09904-1
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Olsthoorn et al., 2017; Schlomann and Schleich, 2015

Martin et al. (2012)

Climate Change Manager, CCM

CCM

CCM

Martin et al. (2012)

Bloom et al. (2012)

Liu et al. (2014)

Liu

7 3 4

2

1

2016

2017

9
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382 380 3

2 118

2015 3

2016 9 11

Web 801

1,000 20

27 20 3-1

3-1

Wakabayashi and Arimura (2020) Fig. 1

3-1

85 3-2 85

15
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15

3-2

51 101 301

5 20

Wakabayashi and Arimura (2020) Fig. 2

3-2

2

24 3-1

61.4 43.8

42.8 0.62 FEMS

0.87

2011
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17

LED

3-1

(1) (2) (3) (4) (5) (6) (7) (8)

1. 61.42 78.45 67.47 48.66 69.16 59.69 54.76 62.56
2.

43.82 71.55 48.27 28.52 48.13 44.39 40.48 43.13

3. 42.82 59.48 52.00 25.84 55.14 36.22 35.71 43.60
4. 30.59 53.45 38.13 13.09 36.92 25.00 26.19 34.12
5. 22.10 43.97 24.53 11.07 27.10 23.47 14.88 22.27
6.

21.10 21.55 25.33 16.11 34.58 18.37 11.31 18.48

7. 13.23 22.41 13.60 9.73 14.49 14.80 3.57 18.96
8. 12.86 22.41 13.60 8.39 14.49 14.80 6.55 14.69
9. 12.73 18.97 14.40 8.72 18.69 13.78 5.36 12.32
10.

6.12 11.21 7.20 3.02 8.41 7.14 0.00 8.06

11. 4.87 8.62 5.87 2.35 7.94 6.63 1.19 3.32
12. 4.74 11.21 5.33 1.68 9.35 2.04 4.17 3.32
13.

4.74 6.03 4.80 4.03 7.94 3.06 4.76 2.84

14.
4.37 12.93 4.27 1.34 4.67 5.61 2.38 4.74

15. 3.62 12.07 3.47 0.67 3.27 3.06 2.98 5.21
16. 3.37 8.62 3.47 1.34 9.35 0.51 2.38 0.95
17. 3.00 3.45 3.20 2.35 1.87 0.51 2.98 6.16
18. BEMS 2.37 11.21 1.07 0.67 1.40 1.02 2.98 4.27
19. 2.37 6.03 2.67 0.67 4.67 1.02 1.19 2.37
20. 2.25 6.03 2.13 1.01 1.87 3.06 1.79 2.37
21. 2.12 7.76 2.13 0.00 2.80 2.04 2.38 1.42
22.

1.37 4.31 1.60 0.00 3.27 0.51 0.00 1.42

23. FEMS 0.87 3.45 0.80 0.00 1.40 1.02 0.00 0.95
24. 0.62 1.72 0.53 0.34 0.93 0.51 0.60 0.47

801 116 375 298 214 196 168 211

Wakabayashi and Arimura (2020) Table. 1
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3-1 24

8

BEMS(18)

FEMS(23)

(6)

(16)

(22) (12)

(10) (22) FEMS (23)

(17) BEMS(18)

3-2

(1) 61 (2)

86 42

40 (5) 22

(3) 42 7

3-2

- 15.86 23.95 11.97 11.33 9.39

- 61.38 54.67 42.28 28.86 28.46

42.22 - 31.33 18.00 13.56 13.11

86.04 - 57.55 46.72 33.05 31.34

48.69 32.53 - 19.87 6.77 12.23

78.43 58.89 - 44.90 42.57 32.94

51.08 33.63 33.99 - 15.65 14.03

84.90 66.94 62.86 - 36.73 37.14

56.09 37.66 31.57 24.84 - 15.87

80.23 65.54 82.49 50.85 - 39.55

55.70 38.13 36.39 24.37 16.93 -

82.84 65.09 66.86 53.85 41.42 -

Wakabayashi and Arimura (2020) Table. 2
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3

Martin et al. (2012)

CO2

1 ( )

1 ( )

3-3 8

38

8

33 57

Meath et al. (2016)

1

3-3 11.9

ISO14001 1

ISO14001

ISO14001 12.2

12

22 27 14 18 1.7 1.3

VAP ISO14001

ISO14001

ISO14001

VAP

Schleich et al. (2004)

Fleiter et al. (2012)
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Schleich and Fleiter (2019)

3.9 1.3

7.5 3

1.4

3-3

/ /VAP /ISO14001 / ( )

(1) (2) (3) (4) (5) (6) (7) (8)

80.52 87.96 83.24 74.26 87.50 81.36 74.52 77.78
38.15 8.33 32.67 56.99 35.00 45.76 43.95 29.80

VAP 11.86 26.72 13.60 4.03 16.36 8.16 8.93 13.27
ISO 14001 12.23 22.41 17.87 1.68 22.90 5.10 4.17 15.17

3.87 5.17 5.33 1.34 7.48 3.06 2.98 1.42

Wakabayashi and Arimura (2020) Table. 3

3

24

6

1

yi

i

*

Maximum simulated likelihood MSL

= X + , = 1, … 6

y = 1 if > 0 0 (1)
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2

3-4

Cagno and Trianni (2014)

Martin et al.

(2012)

5

ISO14001 Meath et al. (2016)

3-4

-0.2916 * -0.5298 *** -0.1767 -0.1723 -0.4215 *** 0.1837

-0.5531 *** -0.8775 *** -0.8206 *** -0.7028 *** -0.7826 *** 0.1648

0.9748 *** 0.7289 *** 0.8788 *** 1.0959 *** 0.9495 *** 0.8709 ***

-0.4132 *** -0.3466 *** -0.2745 ** -0.5960 *** -0.3316 ** -0.4197 ***

VAP 0.2223 0.4166 ** 0.4094 ** 1.2138 *** 0.6213 *** 0.5819 ***

ISO 14001 0.3163 * 0.0988 -0.1321 0.1943 -0.0526 0.0383

0.1863 0.7102 ** 0.5191 * 0.4742 0.3927 0.6630 **

0.0124 0.0220 0.2336 * -0.0873 0.1429 0.4550 ***

-0.0720 -0.0867 -0.2541 * -0.2296 0.0270 0.0724

-0.1816 -0.0788 -0.2259 -0.1582 -0.2496 -0.2351

0.0549 -0.0788 -0.4213 ** -0.9703 *** -1.1136 *** -1.7817 ***

: * ** *** 10% 5% 1%
Wakabayashi and Arimura (2020) Table. 4
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3-5

0.5079***

(0.0525)

0.2133***

(0.0582)
0.2382***

(0.0566)

0.2918***

(0.0745)
0.1890***

(0.0648)
0.1032
(0.0688)

0.1199
(0.0730)

0.1887***

(0.0635)
0.5465***

(0.0551)
0.1260*

(0.0712)

0.2178***

(0.0661)
0.2546***

(0.0634)
0.2642***

(0.0618)
0.2300***

(0.0698)
0.2637***

(0.0689)

: . * *** 10% 1%

Wakabayashi and Arimura (2020) Table. 5

3-6 *

0.9241 0.8517

3-6

1.0000

1.0000

0.9235 1.0000

0.9412 1.0000

0.8761 0.8351 1.0000

0.8811 0.9092 1.0000

0.8988 0.8918 0.9374 1.0000

0.9179 0.9371 0.9004 1.0000

0.9471 0.9022 0.8517 0.8081 1.0000

0.9251 0.9625 0.9241 0.9423 1.0000

0.2357 0.0049 0.3392 0.0608 0.3304 1.0000

0.7139 0.696 0.7816 0.7664 0.7807 1.0000

: .

Wakabayashi and Arimura (2020) Table. 6
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Martin et al. (2012)

Thollander and Palm (2013)

3-7

100.0 0.0 0.0 73.2 9.8 17.1 71.4 14.3 14.3 87.0 4.3 8.7 79.6 8.3 12.0

66.7 20.2 13.2 33.8 55.8 10.4 28.0 49.3 22.7 64.0 14.0 22.1 50.6 32.7 16.8

18.6 67.1 14.3 11.9 57.6 30.5 13.0 51.9 35.2 22.5 51.7 25.8 17.3 57.0 25.7

52.5 35.0 12.5 35.6 45.8 18.6 30.6 43.9 25.5 48.0 29.8 22.2 42.5 38.1 19.4

:

Wakabayashi and Arimura (2020) Table. 7
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