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 4.20  0.73  b 4.09  0.66  n.s. 3.89  0.74  b 3.70  0.76  b 4.10  0.77  b 4.06  0.80  b 

 4.11  0.74  a 4.10  0.69  n.s. 3.57  0.75  a 3.66  0.80  b 3.81  0.85  c 4.03  0.78  b 

 4.01  0.77  c 4.08  0.68  n.s. 3.39  0.70  a 3.51  0.79  a 3.91  0.80  c 3.92  0.80  a 

 4.05  0.79  c 4.09  0.69  n.s. 3.26  0.75  c 3.48  0.81  a 3.75  0.93  c 3.99  0.82  c 

Tukey : p<0.05
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4 3 2 6 =38.84 GFI=1.00 AGFI=0.93 CFI=1.00

RMSEA=0.04 6

 (β = 0.64, p < 0.01

 (β = 0.50, p < 0.01

 (β = 0.48, p < 0.01  (β = 0.44, p < 0.01

(β = 0.36, p < 0.01 (β = 0.47, p < 0.01

 

 

(β = 0.36 0.52, p < 0.01 (β = 0.38

0.60, p < 0.01

5

 (β = 0.37 0.52, p < 0.01

 (β = 0.60, p < 0.01  β = 0.38 , p<0.01

β = 0.34 , p < 0.01
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4 2 6  

6 n = 3,238 5

r

β R2  **: p < 0.01; ***: p < 

0.001  

 

0.728***

0.412***

0.410***

0.380***

0.463***

0.420**

0.343***

0.142***

R2=0.691
R2=0.660

R2=0.542

***p < 0.001, **p < 0.01

χ2(1) =10.685**
GFI =0.999 , AGFI =0.980
CFI =0.999 , RMSEA =0.055
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4 3 6  

Ca : n = 550; 

Ch : n = 550; Ja : n = 468; Ko : n = 540; Ru : n = 574; 

US : n = 556

r

β R2  **: p < 0.01; ***: p < 0.001  

 

 

 

 

Ca 0.780***
Ch 0.705***
Ja 0.733***
Ko 0.730***
Ru 0.679***
US 0.737***

Ca 0.440***
Ch 0.464***
Ja 0.523***
Ko 0.379***
Ru 0.228***
US 0.447***

Ca 0.317***
Ch 0.273***
Ja 0.207***
Ko 0.336***
Ru 0.602***
US 0.277***

R2:
Ca 0.716
Ch 0.633
Ja 0.574
Ko 0.597
Ru 0.742
US 0.689

***p < 0.001, **p < 0.01, *p< 0.05

χ2(6) =38.838**
GFI =0.995
AGFI =0.929
CFI =0.997
RMSEA =0.041

Ca: Canada
Ch: China
Ja: Japan
Ko: Korea
Ru: Russia
US: U.S.A

R2:
Ca 0.563
Ch 0.542
Ja 0.389
Ko 0.475
Ru 0.586
US 0.581

R2:
Ca 0.688
Ch 0.620
Ja 0.530
Ko 0.614
Ru 0.685
US 0.724

Ca 0.381***
Ch 0.577***
Ja 0.441***
Ko 0.465***
Ru 0.467***
US 0.598***

Ca 0.177***
Ch 0.500***
Ja 0.403***
Ko 0.360***
Ru 0.358***
US 0.523***

Ca 0.150***
Ch 0.140***
Ja 0.109***
Ko 0.141***
Ru 0.084***
US 0.184***Ca 0.604***

Ch 0.292***
Ja 0.266***
Ko 0.381***
Ru 0.476***
US 0.289***

Ca 0.498***
Ch 0.266***
Ja 0.339***
Ko 0.377***
Ru 0.437***
US 0.308***
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5  

6

Ecosystem services are the benefits people obtain from 

ecosystems well-being

value-laden MEA 2005

FAO, 2016

1 14,811,390t 3 4,954,467t 4

4,000,702t 5 3,630,364t 13 1,718,626t 21 835,196t
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2 3 4
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6  

MEA 2005
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4 1

 

10 severe winter condition

EM-DAT, 2016 22 100 0.28 0.81

0.06 0

 

ICPP 5

ICPP, 

2014 23 Canada (+19%), Russia 

(+16%) Stephenson et al., 2011

MA, 2005

 

                                                   
22 The International Disaster Database (EM-DAT, 2016) , 
http://www.emdat.be/database, 2018 8 12  
23 Climate change 2014: Impacts, Adaptation and Vulnerability, Summary for 
Policymakers (Intergovernmental Panel on Climate Change (IPCC, 2014), 
http://www.ipcc.ch/pdf/assessment-report/ar5/wg2/ar5_wgII_spm_en.pdf, 2018 5
11  
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FAO, 2016

 

0 4

4 1

 

MEA 2005

OECD Better Life Index 2016 24

community percentage of people who believe they can rely on their 

friends in case of need 94% 91%

76% 90% 91% OECD total 88%

OECD total

 

 Life Expectancy WHO, 

2016 3 2 5

 

MEA 2005

                                                   
24 OECD Better Life Index (OECD, 2016), http://www.oecdbetterlifeindex.org/, 2017
11 15  
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1 5 1
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1.  

2. 

 

                                                   
25 5  

 (2016) 
. , 80(3), 199–206.  
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2

1

2017 26 75 1,500 2050 97

2,500

60%

30% 10%

FAO, 2016

5,660 84% 460

75% 8,150 50% FAO, 2016  

2 1

1

2

                                                   
26 2018 , 2018 , 
http://www.stat.go.jp/data/sekai/0116.html, 2018 5 1  
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1 1 

 

 

1

MEA, 2005

4

5 

3 20  

 

2014 4 2012 4 2013 9

, 2012; Lundgren et al., 2013; Taggart et al., 2013

2 1 PC

600 

Schimmack et al., 2002; 2012  
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1 5 

3

Duncan, 1975; Wakita 

et al., 2014; , 2016

100 , 2012

 n= 200  n= 468  n= 540 3

, 2012; Schaffhuser et al., 2016; , 2017  

 

 

3  

200 27 468  (M) = 241,  (F) = 

227 540 M = 283, F = 257

36.7 SD = 9.9 46.2 SD = 13.7 42.2 SD = 13.1

 

 

 

α 0.85, 0.89, 0.86, 0.89 

0.82 1

 

 

5  

5 5 1

5 Tukey 

 p < 0.05
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3.26 p < 0.05

3.46 3.51 3.48

p < 0.05  

 

 

5 1 5  

 

 

3  

3
2(1)=0.33 GFI=1.00 AGFI=0.99 CFI=1.00 RMSEA=0.00 

5 2  

5 

4

 

5 

2

r =0.73, p < 0.01

β 0.34, p < 0.01 2

 

 

(n=200) 

 

 (n=468) 

 

 (n=540) 

Mean SD p Mean SD p Mean SD p 

 3.71 0.74 n.s. 3.59  0.68  a 3.46  0.76  a 

 3.73 0.67 n.s. 3.89  0.74  b 3.70  0.76  b 

 3.68 0.73 n.s. 3.57  0.75  a 3.66  0.80  b 

 3.73 0.65 n.s. 3.39  0.70  a 3.51  0.79  a 

 3.80 0.70 n.s. 3.26  0.75  c 3.48  0.81  a 

Tukey : p<0.05 
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β 0.12 p < 0.01

p < 0.01

 

  

 

3
2(3)=16.78 GFI=1.00 AGFI=0.92 CFI=1.00

RMSEA=0.06 5 3  

1

β
0.52 p < 0.01  

β 0.44, p < 0.01

0.38, 0.34, p < 0.01
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5 2 3  

3 n = 1,208 5

r

β R2  **: p < 0.01; ***: p < 

0.001  

 

 

 

 

 

 

 

0.73***

0.34***

0.34***

0.34***

0.47***

0.46***

0.29***

0.12***

R2=0.59
R2=0.58

R2=0.40

***p < 0.001, **p < 0.01

χ2(1) =0.33**
GFI =1.00, AGFI =0.99
CFI =1.00, RMSEA =0.00
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5 3 3  

I : n = 

200; J : n = 468; K : n = 540

r

β R2  **: 

p < 0.01; ***: p < 0.001  

 

 

 

 

 

 

 

 

 

 

I 0.37***

J 0.52***

K 0.38***

I 0.37***

J 0.73***

K 0.42*** R2:
I 0.66
J 0.57
K 0.60R2: 

I 0.72
J 0.53
K 0.61

R2:
I 0.31
J 0.39
K 0.48

I 0.17***

J 0.34***

K 0.38***

I 0.17***

J 0.27***

K 0.38***

I 0.12* J 0.11** K 0.14***

I 0.44***

J 0.21***

K 0.34***

I 0.72***

J 0.44***

K 0.47***

I 0.41***

J 0.40***

K 0.36***

***p < 0.001, **p < 0.01

χ2(3) =16.78**
GFI =1.00, AGFI =0.92
CFI =1.00, RMSEA =0.06

I: Indnasia, J: Japan, K: Korea
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5  

2 3

46.2 42.2 36.7 

WHO, 2015 2013 

84 82 71 3

14 13.2% 26.2%

24 9.7% 17.1%
28 65 25.8% 6.5%

3 

 

3

Diener and Suh, 1999

121 

 

 

3  

1 3

2

 

                                                   
28 https://www.cia.gov/library/publications/the-world-factbook/geos/ja.html, 2016

3 17 https://www.cia.gov/library/publications/the-world-
factbook/geos/id.html, 2016 3 17  
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1 2

 

1

1

2

2

6 1 3

 

Inclusive Wealth Index 6,024

2 2016

3

UNU-IHDP and UNEP, 2012

, 2016

3

 

3

                                                   
29 6  

Hori, J (2018) The Structure of Human Well-Being Related to Ecosystem Services: A 
case study in Japan for confirmation of repeatability. Japanese Journal of Experimental 
Social Psychology (JJESP), https://doi.org/10.2130/jjesp.1802  
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47 , 2015

3,000  

 

3 1 2

MEA, 2005
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3 20

5 1 30 2 1 3 2

4 3 5 3  

 

2017 3

 

 

5 

Duncan, 1975; Wakita et al., 2014; , 2016

100 , 2012
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33  

3,000 = 1,443, = 1,557

52.4 SD= 16.6  

 

 

α 0.80 0.89 0.83 0.83 

0.72 α 0.80

, 2011 α

α=0.50 

Reysen et al., 

2015

 

 

5  

5 6 1

30 396

1 183 2 225 3

145 3,000 2,051
30 31

 

5 Tukey

p < 

0.05

 p < 0.05  
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6 1 5  

 

 

 

3,000
2(1)=21.61 GFI=1.00 AGFI=0.96 CFI=1.00 RMSEA=0.08

6 2

5 

2

2 r = 0.79, p < 0.01

β p < 0.01

β 0.19         

p < 0.01

p < 0.01  

 

 

2

20 30 40 50 60 5

 
 (n=3,000) 30 min (n=396) 1 h (n=183) 2 h (n=225) 3 h (n=145) 

Mean SD p Mean SD p Mean SD p Mean SD p Mean SD p 

 3.50 0.67 c 3.60 0.72 a 3.63 0.61 a 3.61 0.67 a 3.56 0.76 a 

 3.77 0.76 b 3.93 0.77 c 4.00 0.69 c 4.01 0.76 c 3.90 0.83 c 

 3.53 0.77 a 3.63 0.82 a 3.64 0.76 a 3.66 0.78 a 3.53 0.83 a 

 3.36 0.70 d 3.38 0.75 b 3.42 0.70 b 3.47 0.72 b 3.39 0.77 ab 

 3.30 0.75 e 3.32 0.81 b 3.36 0.78 b 3.39 0.76 b 3.24 0.88 b 

Tukey : p<0.05 
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30 1

2 3 4 4
2(3)=17.10 GFI=0.99 AGFI=0.90 CFI=1.00

RMSEA=0.06 6 3

1 2

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 



60 
 

  
 

6 2  

3,000 5

r

β R2  **: p < 0.01; ***: p < 0.001  

 

 

 

0.79***

0.49***

0.47***

0.30***

0.41***

0.33**

0.38***

0.19***

R2=0.65
R2=0.69

R2=0.56

***p < 0.001, **p < 0.01

χ2(1) =21.61***
GFI =1.00 , AGFI =0.96
CFI =1.00, RMSEA =0.08
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6 3  

30 n = 396 1

n = 183 2 n = 225 3 n = 145 4

r

β R2

 **: p < 0.01; ***: p < 0.001  

 

 

 

30 min 0.77***
1 h 0.77***
2 h 0.74***
3 h 0.81***

30 min 0.36***
1 h 0.33***
2 h 0.41***
3 h 0.27**   

30 min 0.38***
1 h 0.35***
2 h 0.28***
3 h 0.36*** R2:

30 min 0.65
1 h 0.62
2 h 0.65
3 h 0.57

***p < 0.001, **p < 0.01, *p< 0.05

χ2(4) =17.10***
GFI =0.99, AGFI =0.90
CFI =1.00, RMSEA =0.06

R2:
30min 0.515

1h 0.461
2h 0.608
3h 0.502

R2:
30 min 0.63

1 h 0.71
2 h 0.70
3 h 0.65

30 min 0.34***
1 h 0.39***
2 h 0.38***
3 h 0.41***

30 min  0.29***
1 h 0.21*    
2 h 0.31***
3 h 0.32**

30 min 0.14**          
1 h 0.20*
2 h 0.19***
3 h 0.20*

30 min 0.48***
1 h 0.51***
2 h 0.52***
3 h 0.43***

30 min 0.50***
1 h 0.51***
2 h 0.51***
3 h 0.44***
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2011 3 11
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plasticity 32 resilience

, 2014  

β

                                                   
32 plasticity

 p1646  
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2 33 
 

1  

1 2 3

5 5 1
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2  
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33 7  

 (2017) 
. , 

81 (4), 293–299.  
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, 2009

, 1996; Costanza et al., 1997

2011; 2016 4 2

WHO

2015 GDP IMF, 2017 34 HDI UNDP, 2011

 

4

3

3

4

 

 

  

2  

 

                                                   
34 World Economic Outlook Database October 2017 IMF, 2017 , 
http://www.imf.org/external/ns/cs.aspx?id=28, 2018 5 1  
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4 1 2

MEA, 2005

4 5 

3 20

 

 

2015 8 9 2015 5 9 

76.0% 71.0% 

53.8% , 2014  

 

5 

Duncan, 1975; Wakita et al., 2014; , 2016

100 , 2012

n= 109

, 

2012; Schaffhuser et al., 2016; , 2017  
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33  

38 50 71 100

20 5.3% 30 13.2% 40 28.9% 50 

28.9% 60 23.7% 20 11.3% 30 42.3% 40 22.5% 50 

12.7% 60 11.3% 35  

 

 

α 0.84 0.85 0.82 0.89 

0.52 α 0.80

α

α =0.50 

Reysen et al., 2015

 

 

5  

5 7 1 5

Tukey Security

Health p < 0.05

Security Health Good social relations

Freedom of choice and action

4 p < 0.05  
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7 1 5  

 
 

 

2  

2 

2(1)=0.48  GFI=1.00 AGFI=0.97 CFI=1.00 RMSEA=0.00

7 1 5 

5 

r = 0.62, p < 0.001

β = 0.20, p < 0.05

β = 0.25, p < 0.01

β = 0.45 0.41 p < 0.001

 

 

 

2 (2)=0.34 GFI=1.00 AGFI=0.98 CFI=1.00 RMSEA=0.00

7 2

5

Mean SD Mean SD p

3.18 0.82 a 3.29 0.84 a

3.61 0.78 ab 3.52 0.75 ab

3.70 0.82 b 4.11 0.67 c

3.59 0.66 ab 3.65 0.85 b

3.54 0.68 ab 3.66 0.73 b

 (n= 38)  (n= 71)

Tukey : p <0.05
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β = 0.36 p < 0.01 β = 0.50

p < 0.001 β = 0.50 p < 0.001

n.s.

β = 0.33 0.26       

p < 0.1 β = 0.51 0.57 p < 0.001

β = 0.47, p < 0.001

β = 0.34, p < 0.01  
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7 1 2  

2 n = 109 5

r

β R2  **: p < 0.01; ***: p < 0.001  

 

 

 

 

 

 

0.616***

n.s.

0.253**

0.448***

0.413***

0.271**

0.358***

0.196*

R2=0.456
R2=0.364

R2=0.240

χ2(1) = 0.480, p > 0.05
GFI = .998 AGFI = .973
CFI = 1.00 RMSEA = 0.00
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H : n= 38; 

I : n= 71

r

β R2  **: p < 0.01; ***: p < 0.001  

 

 

 

 

 

 

 

 

 

 

 

 

H 0.666***
I  0.599*** 

n.s.

H 0.503***
I  n.s.

H 0.332†
I  0.506***

H 0.264†
I  0.571***

H n.s.
I  0.344**

H 0.465***
I  0.279**

H 0.358**
I  n.s.

R2=
H 0.670
I  0.376

R2= 
H 0.500
I  0.379

R2=
H 0.364
I  0.268

χ2(1) = 0.342, p > 0.05
GFI = .999 AGFI = .981
CFI = 1.00 RMSEA = 0.00
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Question In daily life, how satisfied are you with the following aspects listed below. 

Please rate each aspect according to the following. 

Scale 1 Very satisfied 2 A little satisfied 3 Neither satisfied nor dissatisfied
4 Dissatisfied 5 Very dissatisfied  

 

Components of  
human well-being 

Question items 

Security 

to live with peace of mind and safety 

to protect oneself from danger 

to use energy and resources appropriately 

to give an appropriate response when a disaster strikes 

Basic material for  
a good life 

to secure the basics for a good life 

to regulate life-environment  
  (e.g. lifeline such as electricity, gas, and water) 

to have enough food 

to have somewhere comfortable to live 

to get daily necessities 

Health 

to keep one in good health 

to have the capacity to live grow or develop 

to feel comfortable 

to secure clean air and water 

Good social relations 

to produce a good relationship 

to cooperate with the social community 

to hold someone in high esteem 

to be able to support someone 

Freedom of  
choice and action 

to give a child a fair chance to succeed 

to have a chance to achieve a goal 

to enjoy one's hobbies 
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