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)

(1) Review for a strategies of shrinking city and a reduction of carbon emissions in urban and regional

area

Case study for urban development plans and environmental policies in European shrinking cities

There are a lot of European cities and areas where have experienced an economic grows and population
decline earlier than Japan. And the cities and areas have shown some examples which conducted
evaluation for reginal policies by using QOL or carbon emissions. In FY 2015, we conducted a field survey
in Leipzig and Weimar, Germany, related reform of urban and environment policies and goals due to the
urban and regional shrinking. The surveys are based on interview for local governments and reviews
related building consensus and evaluation methods. Through the survey, we showed that urban
regeneration aims not only providing “house” but also building “atmosphere” of the area, and it is
important to make spatial and sociological co-benefits through community enhancements due to citizen
participations.

Case study for co-benefits due to urban and regional shrinking

Strategies for urban and reginal shrinking have been proposed and conducted in developed countries. In
the cases, many researches have been shown both of merit and demerit of these strategies. We conduct a

review survey and interview for researchers to organize the researches related co-benefit of urban

11



shrinking. In this survey, we mainly focus 1) the main effects of the strategies: CO2 emission, QOL
enhancement, disaster mitigation and cost reduction, and 2) the barriers to conduct it: cost burden for
evacuation and aggregate, land use after evacuation, promotion of aggregate. In FY 2015, we conducted a
resource research related co-benefits between mitigation and adaptation to climate change which is as one

of driving force for urban and regional shrinking

(2) Developing an evaluation model system for co-benefit due to urban and reginal shrinking

A formulations which express various effects due to changing urban and regional structures are developed
based on the (1) result. In FY 2015, we aim to improve the existing model to make it possible to estimate
CO:2 emission, QOL and maintenance cost of infrastructures in 500m grids. And we evaluated the living
environment of evacuees in Fukushima prefecture based on the QOL. Furthermore, we developed the GIS

database to evaluate the living environment and estimated the factors of QOL.
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Rink

Project Time period Estimated total
investment in Mio. £

Mainly public investments (urban fringe)

Medical Scientific Centre including Heart Clinic 1992-1996 1,500

New Leipzig Fair 1993-1995 2,060

Leipzig airport 1993-2007 1,340

Mainly private investments (urban fringe)

Quelle mail-order warehouse 1992-1995 500

Central German Office and Administration Centre, | 1992-1996 500

Schkeuditz

Porsche/car production 2000-2009 280

BMW/car production 2002-2005 1,400

DHL Logistics 2006-2008 300

Investments in inner Leipzig

Deutsche Telekom, including district office 1992-1995 580

Technical infrastructure (gas, electricity, water) 1993-1994 1,000

Redevelopment and preparation of enterprise areas | 1993-1996 1,200

Various media-related projects of urban renewal 1993-1996 900

Main station, Leipzig Mall 1996-1998 260

Media-city/MDR 1998-2002 250

University Leipzig, hospital 2004-2014 214

City-tunnel 2005-2012 900

Rink
3 1 3 1 3
9
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Regulation includes concept, colours, lines, material, etc. The main decision will be competition
between professional architectures to get the rights in building or refurnishing the stock in Weimar'’s city
center.

Owner will definitely get supports upon request for assistance. If the scale is big, there will be
subsidies from Germany government and the city will provide minimum of 30% as well. The figures for
the former one are not disclosed. Weimar receive a

huge portion directly from the government (West Germany)
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4.

)

(3) Review for a strategies of shrinking city and a reduction of carbon emissions in urban and regional

area

Case study for urban development plans and environmental policies in European shrinking cities

There are a lot of European cities and areas where have experienced an economic grows and population
decline earlier than Japan. And the cities and areas have shown some examples which conducted
evaluation for reginal policies by using QOL or carbon emissions. In FY 2015, we conducted a field survey
in Leipzig and Weimar, Germany, related reform of urban and environment policies and goals due to the
urban and regional shrinking. The surveys are based on interview for local governments and reviews
related building consensus and evaluation methods. Through the survey, we showed that urban
regeneration aims not only providing “house” but also building “atmosphere” of the area, and it is
important to make spatial and sociological co-benefits through community enhancements due to citizen
participations.

Case study for co-benefits due to urban and regional shrinking

Strategies for urban and reginal shrinking have been proposed and conducted in developed countries. In
the cases, many researches have been shown both of merit and demerit of these strategies. We conduct a
review survey and interview for researchers to organize the researches related co-benefit of urban
shrinking. In this survey, we mainly focus 1) the main effects of the strategies: CO2 emission, QOL
enhancement, disaster mitigation and cost reduction, and 2) the barriers to conduct it: cost burden for
evacuation and aggregate, land use after evacuation, promotion of aggregate. In FY 2015, we conducted a
resource research related co-benefits between mitigation and adaptation to climate change which is as one

of driving force for urban and regional shrinking

(4) Developing an evaluation model system for co-benefit due to urban and reginal shrinking

A formulations which express various effects due to changing urban and regional structures are developed
based on the (1) result. In FY 2015, we aim to improve the existing model to make it possible to estimate
CO:2 emission, QOL and maintenance cost of infrastructures in 500m grids. And we evaluated the living
environment of evacuees in Fukushima prefecture based on the QOL. Furthermore, we developed the GIS

database to evaluate the living environment and estimated the factors of QOL.
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Rink

Project Time period Estimated total
investment in Mio. £
Mainly public investments (urban fringe)
Medical Scientific Centre including Heart Clinic 1992-1996 1,500
New Leipzig Fair 1993-1995 2,060
Leipzig airport 1993-2007 1,340
Mainly private investments (urban fringe)
Quelle mail-order warehouse 1992-1995 500
Central German Office and Administration Centre, | 1992-1996 500
Schkeuditz
Porsche/car production 2000-2009 280
BMW/car production 2002-2005 1,400
DHL Logistics 2006-2008 300
Investments in inner Leipzig
Deutsche Telekom, including district office 1992-1995 580
Technical infrastructure (gas, electricity, water) 1993-1994 1,000
Redevelopment and preparation of enterprise areas | 1993-1996 1,200
Various media-related projects of urban renewal 1993-1996 900
Main station, Leipzig Mall 1996-1998 260
Media-city/MDR 1998-2002 250
University Leipzig, hospital 2004-2014 214
City-tunnel 2005-2012 900
Rink
3 1 3 1 3
9%
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Regulation includes concept, colours, lines, material, etc. The main decision will be competition
between professional architectures to get the rights in building or refurnishing the stock in Weimar'’s city
center.

Owner will definitely get supports upon request for assistance. If the scale is big, there will be
subsidies from Germany government and the city will provide minimum of 30% as well. The figures for
the former one are not disclosed. Weimar receive a

huge portion directly from the government (West Germany)
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pop(t+1)=pop(t)><pop(t)/pop(t-1) ----- (3.1)
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setai(t)=pop(t)/(pop(2010)/setai(2010)) ----- (3.2

setai(t) t
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3.2
s =14
(A, H#) FERA R - T OHERHRS R
120,000
100,000
80,000
60,000
40,000
20,000
0
10 15 20 25 30 35 40 45 50 55 60 65 70
—— A [ =g fE
38
39
17 2010 2040 5
15 2010 2040
10 15 15 20 20 25 25 30 30 35 35 40
25 21 10 7 11 9
310 314 325 328 324 326
17 2040

18

76



16
2
L1(Open Street Map)
H1
T5 T4-300
V1=0.62m/
V2=0.46m/
L2 /

minz(x) = X, ycixj - (3.3)
s.t. Xeyaijxj Z1 (i €M) - (3.4)

% €{01} (j EN) - (3.5)

IEM=11,.,m]

SijEN={1,..,n}) n
aij Sj i 1 0
Cj Sj ¢ 1
Xj Sj 1 0
GIS
19
17
2*P(T) 24,451.8 /
3 5,266.7 /
R 2 2,633.3 /
4 7,900.0 /
) 39.5
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2) 1 2 44518
7,900
3)
3 2 3 1
0.5%
P(T) P(T) 3.4

6)

10 335

(QOL : Quality of Life QOL)
0.5% 20
18

2*P(T) 24,451.8 /

- /

*P(T) (3.7) /

7.8) 3,600.0 /

QOL (3.6) /

10) 1,726.5 /

9) 2,453.0 /

1,000.0 /

5,179.5 /

5 25.9 /
1
9 7 47 16 9 147 3,600 /
L2 500km
200 10 km? 10)
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6 62 535km?11)

1
QOL QOL 12) 3.7
(AC) (AM) (SS) 21
19 QOL
Accessibility
(AC)
Amenity
(AM)
Safety&Security
(SS)
(AC)
(AM)
(SS) (SS)
QOL
QOL (AC)
(AC) QOL 14)

22 (3.6)

QOL,=qgolt-pop = (LPs — LPsy) * w* pop ----- (3.6)

QOLt QOL
golt t

pop

w

LPs
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26

LPsy

20 QOL
LPs
/ /
4km/h 12km/h
w ¥820/min month ¥779/min  month
gol(¥/ ) 23
21 qol(¢/
335
53,912
970,975
gol(/
-339,076
140,576
15) 24 25
(3.7)
W=Wh Area Wg Wc 30----- (3.7)
w 1
Area 1
22
«C )
Wh 3.11 /mz2
Wg 1,400 /
Wc 1.043 /

3.11
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BPT

2015
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2015

23

/m?
19.98
18.41
18.22
18.04
17.46
18.00
17.61
16.27
17.17
15.94
14.35
15.51
16)
1
f(t;p, o)
z Fe_
(6 wo) = { ] exn{- (ir#:fr)}

T

1=90.1

a=0.24

t=T-1946 1946

P(T)

P(T) =

t=T 2015 2015

fle
e )
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BPT

Brownian Passage Time BPT

YA S W)

Y (t) t Yf Y(®) Vi
YO At S W()
W(t) S 32
Yf t Brownian passage time
(3.9) i (M)
p=(Yf- YO  a=S/((Yf- YO)A)'? =(Yf- YO)SIA® BPT
BPT
BPT
35 3.12
2016 2071
P(%) g7 7HEOREDARER
250 2.36
200 1.85
1.50
1.00
0.50
0.00

16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66 68 70 J&
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3.12

16 17| 18 19| 20| 21| 22| 23| 24| 25| 26| 27| 28| 29| 30
P(%) | 1.85 | 1.93 | 2.00 | 2.06 | 2.12 | 2.17 | 2.22 | 2.26 | 2.29 | 2.32 | 2.34 | 2.35 | 2.36 | 2.36 | 2.35
31| 32| 33| 34| 35| 36| 37| 38| 39| 40| 41| 42| 43| 44| 45
P(%) | 2.34 | 2.33 | 2.30 | 2.28 | 2.25 | 2.21 | 2.17 | 213 | 2.09 | 2.04 | 1.99 | 1.94 | 1.89 | 1.83 | 1.78
46| 47| 48| 49| 50| 51| 52| 53| 54| 55| 56| 57| 58| 59| 60
P(%) | 1.72 | 1.66 | 1.60 | 1.55 | 1.49 | 1.43 | 138 |1.32 (127|121 |1.16|1.11|1.06|1.01|0.96
61| 62| 63| 64| 65| 66| 67| 68| 69| 70| 71
P(%) | 0.91 | 0.87 | 0.82 | 0.78 | 0.74 | 0.70 | 0.66 | 0.63 | 0.59 | 0.56 | 0.53
1 2016 2029 2029
3.36%
(3.10)
NPV(Net Present value) (3.12) CBR(Cost Benefit Ratio)
NPV
— _ — n bt—et
NPV=B—C =X+ it (3.10)
CBR
CBR=B/C =3, —— /T7, —=— - (3.11)
t=1 (1+r)t =1 f1+m)t '
NPV CBR r 4%
n 3.1.1
1) 0-4 -
25 3
2) 23 , 2012.3
3) , 2014.3.28
4) DIGITAL ,2015.4.8,
http://www.asahi.com/articlessASH4746 M6H47TNABOOF.html, 2016/02/01
5) , 2015.2
6) 2012.6
7) ,2011.6.24
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9) ,2015.4.21
10) 2012.6
11) HP, http://www.jma.go.jp/jma/press/1103/13b/201103131255.html ,
2016/02/15
12) HP, http://www.mlit.go.jp/hakusyo/mlit/h22/hakusho/h23/html/k1112000.html
2016/02/15
13) : : , (QOL)
, D,Vol.62,No.4,pp.558-573,2006.
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24

B C
(%) (%) (%) (%) (%)
440.59 | 0.53 |59.93| 0.26 |29.96| 0.79|89.89 | 0.09 | 10.11 0.35 | 40.07 | 0.88
433.82 | 053|59.93| 0.26|29.96| 0.79|89.89 | 0.09 | 10.11 0.35 | 40.07 | 0.88
104.10 | 0.53 |59.93 | 0.26(29.96| 0.79 | 89.89 | 0.09 | 10.11 0.35 | 40.07 | 0.88
154 | 053 |59.93| 0.26(29.96| 0.79|89.89 | 0.09 | 10.11 0.35 | 40.07 | 0.88
8.17 | 053 59.93| 0.26|29.96| 0.79|89.89| 0.09 | 10.11 0.35 | 40.07 | 0.88
522 | 053[59.93| 0.26|29.96| 0.79|89.89| 0.09 |10.11 0.35 | 40.07 | 0.88
26 1 1
2 3 1 5,300
3,500
6 4
27 %) NPV
NPV
25
NPV CBR
(B-C) (BIC)
(%) (%) (%)
-0.53 -0.12 -0.35 -0.08 440.59 | 100.20 439.71 501.36
-0.53 -0.12 -0.35 -0.08 433.82 | 100.20 432.94 493.65
-0.53 -0.51 -0.35 -0.34 104.10 | 100.85 103.22 118.45
053 | -79.12 -0.35| -52.90 1.54 | 232.02 0.67 1.76
-0.53 -7.22 -0.35 -4.83 8.17 | 112.05 7.29 9.30
053 | -12.14 -0.35 -8.12 522 | 120.26 4.34 5.94
4.2
NPV CBR
%) NPV NPV
CBR 1 NPV (%)
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28 (%)
26
B
QoL
(%) (%) (%) (%) (%)
344.68 | 85.71| 6.73| 1.67 | 38.61 | 9.60 | 12.14 | 3.02 | 50.75 | 12.62 | 402.16
341.21| 85.70| 6.70 | 1.68 | 37.81| 9.50 | 12.42 | 3.12 | 50.24 | 12.62 | 398.14
80.30 | 85.71| 1.56| 1.67| 8.50|9.07| 3.32|354| 11.82| 12.62| 93.69
112 | 85.83| 002|153| 0.10]|7.72| 0.06|4.92| 0.16| 12.64 1.30
5.38| 8583 | 0.10| 154 | 046|7.42| 033|522| 079 12.64 6.27
344 | 8584| 0.06|152| 034|855| 016]|4.08| 051 12.64 4.01
4.3 85%
QoL 15%  1.7%
QoL 6.73 0.02
QoL
12.6%
9.60% 3.02%
3 7.42% 5.22%
15
29 (%)
27
C
(%) (%) (%) (%) (%)
20.29 | 30.62| 28.82| 43.50| 11.75| 17.73 | 60.86 | 91.85 | 5.40 | 8.15 | 66.26
20.28 | 30.56 | 28.82| 43.41| 11.75| 17.70 | 60.85 | 91.67 | 553 |8.33 | 66.38
5.12 | 30.73 7.27 | 4366 | 2.96| 17.80 | 15.35 |92.18 | 1.30 | 7.82 | 16.66
0.15 | 31.39 0.21 | 4460 | 009| 18.18| 0.44|94.17| 0.03|583| 047
0.83 | 31.77 1.18 | 45.13| 048 | 18.40| 2.49|9530| 0.12|4.70| 2.62
0.52 | 31.82 0.74 | 4521 | 030| 1843 | 155|9545| 0.07|455| 1.63
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29 3 4
1
28 29 NPV CBR 30
NPV NPV
28
NPV CBR
(B-C) (BIC)
(%) (%)
-15.90 473 | 339.66| 101.12| 335.90 0.71 29.91 6.07
-16.82 507 | 336.16| 101.33| 331.76 0.69 29.61 6.00
-5.19 674 | 78.90| 102.43| 77.03 0.62 27.62 5.62
-0.28 | -33.80 1.05 | 126.12 0.84 0.26 13.38 2.78
167 | -45.72 500 | 136.76 3.65 0.22 11.38 2.40
-0.99 | -41.34 3.20 | 134.47 2.38 0.26 11.68 2.46
45 NPV NPV
NPV NPV
CBR 2 15
443 242 115 5-6
NPV
NPV 31 LI NPV
NPV
29 NPV
-0.88 | -15.90| 15.02| 440.59 | 339.66 | 100.93 | 439.71| 335.90 | 103.81
-0.88 | -16.82| 15.94| 433.82| 336.16| 97.66| 432.94| 331.76 | 101.18
-0.88 519 | 431| 104.10| 78.90| 2520| 103.22| 77.03| 26.19
-0.88 -0.28 | -0.60 1.54 1.05 0.49 0.67 0.84| -0.17
-0.88 167 |  0.79 8.17 5.00 3.18 7.29 3.65 3.64
-0.88 099 | 0.1 5.22 3.20 2.01 4.34 2.38 1.95
CBR 32 LI CBR
CBR 1
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30 CBR
501.36 6.07 82.60
493.65 6.00 82.30
118.45 5.62 21.06
1.76 2.78 0.63
9.30 2.40 3.88
5.94 2.46 2.41

NPV
NPV

CBR

CBR
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2010 2040
31 ()
2010 2015 2020 2025 2030 2035 2040
443 441 .4 434.3 4247 411.3 396.5 380.7
424 425.2 421.8 414.2 403.7 391.8 380.2
115 111.2 106.3 100.7 95.1 90.4 87.0
2 1.9 1.9 1.7 1.6 1.3 1.0
15 13.6 11.7 9.1 6.7 5.0 3.9
9 8.4 75 6.3 4.2 3.1 2.3
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32

‘15 NPV CBR
ID

36_1224 13 -0.4 0.1 -0.5 0.6 1.5 0.4
30_1851 14 -0.0 0.4 -0.4 1.0 2.5 0.4
243294 15 -0.5 -0.1 -0.3 0.5 0.6 0.8
44 1600 1.7 -0.2 0.1 -0.3 0.7 1.4 0.5
38_1645 1.8 0.1 0.3 -0.2 11 1.9 0.6

45 53 19 0.7 0.8 -0.2 18 2.8 0.6
44 2229 2.1 1.6 1.7 -0.1 2.8 3.9 0.7
22_2594 2.2 15 1.6 -0.1 2.7 3.6 0.7
451830 2.3 -0.2 0.2 -0.4 0.7 2.7 0.3
24 2877 2.4 0.1 0.1 -0.0 11 13 0.9
22_184 2.8 1.6 1.8 -0.1 2.8 4.9 0.6
38_691 2.9 1.3 0.9 0.4 2.5 2.0 13
241904 2.9 2.2 2.3 -0.1 3.5 5.5 0.6
24_2466 3.1 1.9 2.0 -0.1 3.1 5.0 0.6
22_4675 3.1 1.1 13 -0.2 2.2 5.3 0.4

22_58 3.1 2.4 2.5 -0.1 3.7 5.4 0.7
24 671 3.4 0.7 0.4 0.3 18 1.7 11
24 2272 3.5 1.0 11 -0.1 21 5.3 0.4
45_164 3.5 11 0.8 0.3 2.3 2.2 11
39_1992 3.9 2.2 2.2 0.1 3.5 5.7 0.6
24 676 4.3 4.7 4.7 -0.1 6.3 8.7 0.7
24 1867 4.5 3.2 3.2 0.0 4.7 7.1 0.7

22_33 4.6 2.3 2.3 0.0 3.6 8.0 0.4
24 1220 5.0 4.2 4.1 0.1 5.7 8.8 0.7
34 NPV CBR

34 35 4.13
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NPV
NPV CBR
1.58% QOL 1.87%
QoL
QoL
1) NPV
39 NPV
NPV NPV NPV NPV
33 NPV
()
NPV | NPV 2010 | 2015| 2020 | 2025| 2030| 2035| 2040
1| 200| 146| o080| 035| 015| 007| 0.03
0 - - - - - - -
4| 250| 167| 110| 067| 043| 029| 0.18
330 | 357.60 | 344.38 | 331.99 | 317.96 | 303.04 | 288.18 | 273.20
39 NPV
2010 2 2040 0.03
NPV NPV
NPV NPV
NPV 4
2010 2.5 2040  0.18
NPV NPV
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NPV CBR 4.15
NPV CBR NPV
CBR
NPV CBR
NPV CBR
() 2015 ( km~2)
2015
34 NPV CBR
NPV CBR () ( km?)
18 2.7 5.55
15 6.9 20.54
302 377.0 279.54
2.7 555  /km~2
2.7 1
NPV  CBR
1 2015
2015 NPV  CBR 45 2015
NPV CBR
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- QoL

Residents' Preference on Life Quality in Germany

Dear German citizens, we are a team of researchers from Nagoya University. Our research topic are
urban planning and Quality of Life. The purpose of this survey is to investigate the living preferences of
German citizens and which factors enhanced the Quality of Life. This is a non-profit survey and similar
surveys have already been conducted in China, Singapore and Japan. | promise that all the information

provided will be protected and only be used for this research.

Q1 What is your gender?

QO Female

QO Male

Q2 What is your age?
0~18 years old
19~25 years old
26~30 years old
31~40 years old
41~50 years old
51~60 years old

©c 0 0 0 0O 0O O

above 60 years old

Q3 Are you currently supporting any children and/or elderly?
O Supporting elderly

O Supporting children

O Supporting both children and elderly

o

Supporting neither children nor elderly

Q4 What is your education level?

O Middle school or below

O High school/ Vocational school
O College and University
o

Master and above
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Q Others

Q5 What is your annual income?
€15,000 and below

€25,000 and below

€40,000 and below

€50,000 and below

€75,000 and below

€100,000 and below

© 0 0 0 0 O O

above €100,000

Q6 What is your household income?
€30,000 and below

€50,000 and below

€80,000 and below

€100,000 and below

€150,000 and below

€200,000 and below

© 0 0 0 0 0 O

above €200,000 and below

Q7 How satisfied are you with your current lifestyle [(1-lowest, 7-highest)]?

Satisfactory Level (please input numerically 1 to 7 according to your preference)

Q8 Please indicate your current residential area/district.

Baden-Wirttemberg
Bavaria

Berlin

Brandenburg

Bremen

Hamburg

Hesse

Lower Saxony
Mecklenburg-Vorpommern

North Rhine-Westphalia

©c 0 0 0 0 0 0 0 0 0 O

Rhineland-Palatinate
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Saarland
Saxony
Saxony-Anhalt

Schleswig-Holstein

©C 0 O O O

Thuringia

Q9 Which of the following best describe your place of residence?
Private property/ House

Room share

Apartment

Rental House

Rental Apartment

© 0 0 0O O O

Others

Q10 How often do you drive a car?

O No, I don't own a car

O No, I don't usually drive car
O 1-2 days per week
O 3-5days per week
QO Everyday

O Car Sharing

Q11 How far is the nearest public transportation
O Within 5 minutes of walking distance

O Within 10 minutes of walking distance

O Within 15 minutes of walking distance
o

More than 15 minutes

Q12 Please select the traveling time from your house to the 4 different destinations listed below.

within 15 15 to 30 minutes | 30 to 45 minutes more than 45
minutes minutes
Workplace @) @) @) ©)
School o o o o
Shopping Center @) @) @) ©)
Hospital @) @) @) ©)
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Community
Q Q Q O
Center
Green and Parks Q Q Q QO

For question 14 to 32, the definition of the key phases are:

A) Economic Opportunity refers to Ease of Commutation and the Availability of Shops

B) Living Opportunity refers to Accessibility to Hospitals, Community Centers

C) Amenity Opportunity refers to surrounded by Green and Leisure Spaces, Recreational Places

D) Safety & Security refers to Resilience against either Man-made or Natural Disaster as well as the
security of each individual neighborhood.

E) Environmental Burden in this context refers to the existence of Unfavorable By-products of

Manufacturing process, Chemical reaction or Cross-country pollution.

Q13 Please choose the SITE(A or B) you prefer to live in with regard to different economic

opportunities.

Economic Opportunity SITEA SITEB

Commuting Time
(Single Trip) ® 15min O 45 min
Departmental
Store/Market within

. . O No B Yes
walking distance
House price/rent
increment relative to

H 5% O 15%

current house

QO SITEA
O SITEB

Q14 Please choose the SITE(A or B) you prefer to live in with regard to different economic opportunities.
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Economic Opportunity SITEA SITEB

Commuting Time
(Single Trip) ® 15min O 45 min

Departmental
Store/Market within
walking distance

House price/rent
increment relative to

O 15% B 5%
current house

O SITEA
O SITEB

Q15 Please choose the SITE(A or B) you prefer to live in with regard to different economic opportunities.

Economic Opportunity SITEA SITEB

Commuting Time
(Single Trip) ® 15min O 45 min

Departmental
Store/Market within
walking distance

House price/rent

increment relative to
O 15% B 5%
current house

O SITEA
O SITEB

Q16 Please choose the SITE(A or B) you prefer to live in with regard to different living opportunities.

Living Opportunity SITEA SITEB

Travel time to hospitals

Travel time to O 45 min B 15 min
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O SITEA
O SITEB

price/rent

increment relative to
5%
current house

O 15%

Q17 Please choose the SITE(A or B) you prefer to live in with regard to different living opportunities.

QO SITEA
O SITEB

Living Opportunity SITEA SITEB
Travel time to hospitals .

15min O 45min
Travel time to
community center B 15min O 45min
House price/rent
increment relative to

O 15% B 5%

current house

Q18 Please choose the SITE(A or B) you prefer to live in with regard to different living opportunities.

O SITEA

Living Opportunity SITEA SITEB
Travel time to hospitals . .

15min O 45 min
Travel time to
community center O 45min W 15 min
House price/rent
increment relative to

O 15% m 5%

current house
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O SITEB

Q19 Please choose the SITE(A or B) you prefer to live in with regard to different Amenity opportunities.

SITEA SITEB

Travel time to Green

and Parks ® 15min [ 45 min
Recreation Places

within walking distance [0 No B Yes
House price/rent

increment relative to
B 5% O 15%
current house

Recreational area refers to gym, swimming pool, country club and etc.

O SITEA
O SITEB

Q20 Please choose the SITE(A or B) you prefer to live in with regard to different Amenity opportunities.

SITEA SITEB

Travel time to Green

and Parks ® 15min [ 45 min
Recreation Places

within walking distance ®  Yes O No
House price/rent

increment relative to
O 15% H 5%
current house

Recreational area refers to gym, swimming pool, country club and etc.

O SITEA
O SITEB

Q21 Please choose the SITE(A or B) you prefer to live in with regard to different Amenity opportunities.

SITEA SITEB

Travel time to Green

B 15min [ 45 min
and Parks
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Recreation Places
within walking distance [ No W Yes
House price/rent
increment relative to

O 15% H 5%
current house

Recreational area refers to gym, swimming pool, country club and etc.
O SITEA

O SITEB

Q22 Please choose the SITE(A or B) you prefer to live in with regard to different Safety & Security.

Safety & Security SITEA SITEB
) m 20% O 20%
Average Crime rate .
Lower Higher
. . 20% m 20%
Average Traffic Accident
Higher Lower
House price/rent
increment relative to
B 5% O 15%

current house

QO SITEA
O SITEB

Q23 Please choose the SITE(A or B) you prefer to live in with regard to different Safety & Security.

Safety & Security SITEA SITEB
] m 20% O 20%
Average Crime rate .
Lower Higher
] ] m 20% O 20%
Average Traffic Accident .
Lower Higher

House price/rent

increment relative to
15 % B 5%
current house

O SITEA
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O SITEB

Q24 Please choose the SITE(A or B) you prefer to live in with regard to different Safety & Security.

Safety & Security SITEA SITEB
] H 20% O 20%
Average Crime rate .
Lower Higher
. . 20% m 20%
Average Traffic Accident
Higher Lower
House price/rent
increment relative to
15% H 5%

current house

O SITEA
O SITEB

Q25 Please choose the SITE(A or B) you prefer to live in with regard to different Environmental Burden.

Environmental Burden SITE A SITEB
Air Qualit
Q y B Good O Bad

Traffic Noise )
O Loud B Quiet

House price/rent
increment relative to

H 5% O 15%
current house

O SITEA
O SITEB

Q26 Please choose the SITE(A or B) you prefer to live in with regard to different Environmental Burden.

Environmental Burden SITEA SITEB

Air Quality B Good O Bad

Traffic Noise )
B Quiet O Loud

House price/rent [0 15% H 5%
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increment relative to
current house

O SITEA
O SITEB

Q27 Please choose the SITE(A or B) you prefer to live in with regard to different Environmental Burden.

Environmental Burden SITEA SITEB
Air Qualit
Q y B Good O Bad

Traffic Noise .
O Loud B Quiet

House price/rent
increment relative to

O 15% B 5%
current house

QO SITEA
O SITEB

Q28 Please rank the 5 criteria (5 being the most important and 1 being the least important)
Economic Opportunities
__Living Opportunities
___Amenity
__ Safety & Security

Environmental Burden
Thank You for taking time to complete this survey. You're welcomed to send me any of your comments
on the research topic or the survey itself via the following email address.
khoo.yong.jian@e.mbox.nagoya-u.ac.jp

[Possible Questions for Future References]

1) Number of hours wasted weekly due to traffic congestion/delay

2) Numbers of leisure hours weekly (sleeping time is not considered)

Anspriche an die Lebensqualitat in Deutschland
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Liebe Einwohner Deutschlands, wir sind ein Team von Forschern an der Nagoya Universitat. Unser
Forschungsfeld ist Stadtplanung und Lebensqualitat. Das Ziel dieser Umfrage ist die Lebenspréaferenzen
der Deutschen zu untersuchen und welche Faktoren die Lebensqualitat verbessern. Ahnliche Umfragen
wurden bereits in China, Singapur und Japan durchgefuhrt.

Dies ist eine nicht-kommerzielle Umfrage und ich verspreche, dass alle Angaben vertraulich behandelt

und nur fur diese Umfrage verwendet werden.

Frage 1: Was ist Ihr Geschlecht?
O weiblich

QO mannlich

Frage 2: Wie alt sind Sie?
0~18 Jahre

19~25 Jahre
26~30 Jahre

O

O

o

O 31~40 Jahre
O 41~50 Jahre
O 51~60 Jahre
o

Uber 60 Jahre

Frage 3: Sorgen Sie zurzeit fur Kinder oder éltere Angehdorige?
O altere Angehorige

O Kinder

O Kinder und altere Angehdrige

o

Weder Kinder noch altere Angehérige

Frage 4: Was ist Ihr héchster Bildungsabschluss?
O Hauptschulabschluss oder niedriger
O Realschulabschluss

O (Fach-)Abitur

O Diplom (FH)/Bachelor

O Diplom/Master oder héher

O

Andere:

Frage 5: Wie hoch ist Ihr Jahreseinkommen?

O bis €15,000
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bis €25,000
bis €40,000
bis €50,000
bis €75,000
bis €100,000

©c 0 0O 0 0 O

Uiber €100,000

Frage 6: Wie hoch ist das Jahreseinkommen in IThrem Haushalt?

bis €30,000
bis €50,000
bis €80,000
bis €100,000
bis €150,000
bis €200,000

©c 0 0 0 0O 0O O

Uiber €200,000

Frage 7: Wie zufrieden sind Sie mit lhrer derzeitigen Lebenssituation?

Zufriedenheitsgrad [(1)schlecht - (7)-gut]

Frage 8: Bitte geben Sie an in welchem Bundesland Sie derzeit leben.
Baden-Wiirttemberg
Berlin

Bayern

Brandenburg

Bremen

Hamburg

Hessen
Mecklenburg-Vorpommern
Niedersachsen
Nordrhein-Westfalen
Rheinland-Pfalz

Saarland

Sachsen

Sachsen-Anhalt

©c 0 0 o0 0 0 0 0 0 0 0 0 0 o0 o

Schleswig-Holstein
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O Thiringen

Frage 9: Welcher der folgenden Begriffe passt auf ihren Wohnsitz?
Haus (Eigentum)

Wohngemeinschaft

Eigentumswohnung

Haus (Miete)

Mietwohnung

©c 0 0 0O O O

Andere:

Frage 10: Wie oft fahren Sie Auto?

QO Ich habe kein Auto

O Normalerweise fahre ich nicht Auto
O 1-2 Tage die Woche
O 3-5Tage die Woche
O Jeden Tag

O Car Sharing

Frage 11: Wie weit ist die nachste Bus-/Bahnhaltestelle
O Innerhalb von 5 Gehminuten

O Innerhalb von 10 Gehminuten

O Innerhalb von 15 Gehminuten

Q Mehr als 15 Gehminuten

Frage 12: Bitte geben Sie die Entfernung von IThrem Wohnsitz zu den folgenden 4 Zielen an.

innerhalb von 15 15 bis 30 30 bis 45 Mehr als 45
Minuten Minuten Minuten Minuten

Arbeitsplatz @) @) @) @)

Schule O] O] o o

Einkaufszentrum O] O] o o

Krankenhaus O] O] o o

Gemeindezentrum o o o o
Grunflachen und

Parks ° ° ° °
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Fur die Fragen 14 bis 32 sind die Kernaussagen folgende:

A) Wirtschaftliche Umstéande beziehen sich auf Bequemlichkeit/Leichtigkeit beim Pendeln und der
Verfugbarkeit/Erreichbarkeit von Geschéften.

B) Lebensqualitdt bezieht sich auf die Verflugbarkeit/Erreichbarkeit von Krankenh&dusern und
Gemeindezentrum.

C) Naherholung bezieht sich auf umgebende Grunflachen, Freizeit- und Erholungsangebot.

D) Sicherheit bezieht sich auf den Schutz vor mensch- sowie naturbedingten Gefahren, als auch die
generelle Sicherheit in einer Nachbarschaft.

E) Umweltbelastungen beziehen sich in diesem Kontext auf Schadstoffausstée von Industrie,

chemischen Reaktionen oder Landerubergreifender Umweltverschmutzung.

Frage 13: Bitte Wahlen Sie den STANDORT (A oder B) an dem Sie unter verschiedenen wirtschaftlichen

Umstande vorzugsweise leben wirden.

Wirtschaftliche Umstande ORT A ORT B

Pendeldauer (Eine
Strecke) ® 15min O 45 min

Fachgeschafte/Markt in

fuRlaufiger Entfernung [ Nein H Ja
Steigerung

Miete/Kaufpreis relativ

zum derzeitigen B 5% O 15%
Wohnsitz

O ORTA
O ORTB

Frage 14: Bitte Wahlen Sie den STANDORT (A oder B) an dem Sie unter verschiedenen wirtschaftlichen

Umstande vorzugsweise leben wirden.

Wirtschaftliche Umstande QRT A ORTB

Pendeldauer (Eine
Strecke) ® 15min O 45 min

Fachgeschafte/Markt in
fuBlaufiger Entfernung
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Steigerung

Miete/Kaufpreis relativ

zum derzeitigen O 15% H 5%
Wohnsitz

O ORTA
O ORTB

Frage 15: Bitte Wahlen Sie den STANDORT (A oder B) an dem Sie unter verschiedenen wirtschaftlichen
Umstande vorzugsweise leben wirden.

Wirtschaftliche Umstande QORT A ORT B

Pendeldauer (Eine

Strecke) ® 15min O 45 min

Fachgeschafte/Markt in

fuBlaufiger Entfernung O Nein H Ja
Steigerung

Miete/Kaufpreis relativ

zum derzeitigen 0O 15% H 5%
Wohnsitz

O ORTA
O ORTB

Frage 16: Bitte Wahlen Sie den STANDORT (A oder B) an dem Sie unter verschiedenen

Lebensumsténden vorzugsweise leben wirden.

Lebensqualitat ORTA ORTB
Entfernung zu

Krankenhéausern ® 15min O 45 min
Entfernung zum

Gemeindezentrum O 45min W 15 min
Steigerung H 5% O 15%




Miete/Kaufpreis relativ
zum derzeitigen
Wohnsitz

O ORTA
O ORTB

Frage 17: Bitte Wahlen Sie den STANDORT (A oder B) an dem Sie unter verschiedenen

Lebensumstéanden vorzugsweise leben wiirden.

Lebensqualitat ORT A ORT B

Entfernung zu

Krankenh&usern ® 15min O 45 min
Entfernung zum

Gemeindezentrum ® 15min O 45 min
Steigerung

Miete/Kaufpreis relativ

zum derzeitigen O 15% H 5%
Wohnsitz

O ORTA
O ORTB

Frage 18: Bitte Wahlen Sie den STANDORT (A oder B) an dem Sie unter verschiedenen

Lebensumsténden vorzugsweise leben wiirden.

Lebensqualitat ORT A ORT B
Entfernung zu

Krankenhéausern ® 15min O 45 min
Entfernung zum

Gemeindezentrum O 45min W 15 min
Steigerung

Miete/Kaufpreis relativ O 15 % H 5%
zum derzeitigen
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Wohnsitz

O ORTA
O ORTB

Frage 19: Bitte Wahlen Sie den STANDORT (A oder B) an dem Sie bei verschiedenen Freizeit- und

Erholungsangeboten vorzugsweise leben wirden.

ORT A ORT B

Entfernung zu
Grunflachen und Parks ® 15min [ 45 min

Freizeiteinrichtungen in

fuBlaufiger Nahe O Nein H Ja
Steigerung

Miete/Kaufpreis relativ

zum derzeitigen W 5% O 15%
Wohnsitz

Freizeiteinrichtungen im Sinne von Fitnessstudio, Schwimmbé&der, Sportvereine etc.
O ORTA
O ORTB

Frage 20: Bitte Wahlen Sie den STANDORT (A oder B) an dem Sie bei verschiedenen Freizeit- und

Erholungsangeboten vorzugsweise leben wirden.

ORT A ORT B

Entfernung zu
Grunflachen und Parks B 15 min [ 45 min

Freizeiteinrichtungen in

fuBlaufiger Nahe B Ja O Nein
Steigerung

Miete/Kaufpreis relativ

zum derzeitigen 0O 15% B 5%
Wohnsitz
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Freizeiteinrichtungen im Sinne von Fitnessstudio, Schwimmbé&der, Sportvereine etc.

O ORTA
O ORTB

Frage 21: Bitte Wahlen Sie den STANDORT (A oder B) an dem Sie bei verschiedenen Freizeit- und

Erholungsangeboten vorzugsweise leben wirden.

SITEA SITEB

Entfernung zu
Grunflachen und Parks B 15 min [ 45 min

Freizeiteinrichtungen in

fuBlaufiger Nahe O No m VYes
Steigerung

Miete/Kaufpreis relativ

zum derzeitigen O 15% B 5%
Wohnsitz

Freizeiteinrichtungen im Sinne von Fitnessstudio, Schwimmbé&der, Sportvereine etc.

O ORTA
O ORTB

Frage 22: Bitte Wahlen Sie den STANDORT (A oder B) an dem Sie bei verschiedenen Sicherheitsaspekten

vorzugsweise leben wirden.

Sicherheit ORTA ORT B
Durchschnittliche H 20%
L L 20%
Kriminalitatsrate Niedrig }
Hoher
er
Durchschnittliche H 20%
. O 20% L
Verkehrsunfalle } Niedrig
Hoher
er
Steigerung
Miete/Kaufpreis relativ
zum derzeitigen W 5% O 15%
Wohnsitz

O ORTA
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O ORTB

Frage 23: Bitte Wéahlen Sie den STANDORT (A oder B) an dem Sie bei verschiedenen Sicherheitsaspekten

vorzugsweise leben wirden.

Sicherheit ORT A ORTB
Durchschnittliche m 20%
S . O 20%
Kriminalitatsrate Niedrig )
Hoher
er
Durchschnittliche m 20%
) L O 20%
Verkehrsunfalle Niedrig )
Hoher
er
Steigerung
Miete/Kaufpreis relativ
zum derzeitigen 0O 15% H 5%
Wohnsitz

O ORTA
O ORTB

Frage 24: Bitte Wahlen Sie den STANDORT (A oder B) an dem Sie bei verschiedenen Sicherheitsaspekten

vorzugsweise leben wirden.

Sicherheit SITEA SITEB
Durchschnittliche H 20%
S . O 20%
Kriminalitatsrate Niedrig }
Hoher
er
Durchschnittliche H 20%
. O 20% L
Verkehrsunfalle } Niedrig
Hoher
er
Steigerung
Miete/Kaufpreis relativ
zum derzeitigen O 15% H 5%
Wohnsitz

O ORTA
O ORTB
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Frage 25: Bitte Wahlen Sie den STANDORT (A oder B) an dem Sie bei

Umweltbedingungen vorzugsweise leben wirden.

Umweltbelastungen ORTA ORT B
Luftqualitat

B Gut O Schlecht
Verkehrslarm .

O Laut B Leise
Steigerung
Miete/Kaufpreis relativ

5% O 15%

zum derzeitigen Wohnsitz

O ORTA
O ORTB

Frage 26: Bitte Wahlen Sie den STANDORT (A oder B) an dem Sie bei

Umweltbedingungen vorzugsweise leben wirden.

Umweltbelastungen ORTA ORT B
Luftqualitat

H Gut O Schlecht
Verkehrslarm .

B Leise O Laut
Steigerung
Miete/Kaufpreis relativ

O 15% B 5%

zum derzeitigen Wohnsitz

O ORTA
O ORTB

Frage 27: Bitte Wahlen Sie den STANDORT (A oder B) an dem Sie bei

Umweltbedingungen vorzugsweise leben wiirden.

Umweltbelastungen ORTA ORT B
Luftqualitat

B Gut O Schlecht
Verkehrslarm )

O Laut B |eise
Steigerung O 15% B 5%

verschiedenen

verschiedenen

verschiedenen
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Miete/Kaufpreis  relativ
zum derzeitigen Wohnsitz

O ORTA
O ORTB

Frage 28: Bitte erstellen Sie fur die folgenden Kriterien eine Rangliste von 1 bis 5 (5 = am wichtigsten; 1 =
am wenigsten wichtig).
_____ Wirtschaftliche Umstande
Lebensqualitat
_____Naherholung
_______Sicherheit

Umweltbelastung

Danke, dass Sie sich die Zeit genommen haben, diese Umfrage zu beantworten. Sie dirfen gerne

Kommentare zum Forschungsfeld oder zur Umfrage selbst Uber die folgende E-Mail-Adresse an mich

senden: khoo.yong.jian@e.mbox.nagoya-u.ac.jp

[Mogliche Fragen zu kunftigen Referenzen]

3) Die Anzahl der Stunden, die pro Woche durch Staus/Verkehrsstérungen verloren gehen

4) Die Anzahl der Stunden fur Freizeit pro Woche (ohne Schlafenszeit)
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m3rd PC and 10th SSMS Int’l Conference@

SSMS 2015 Bandung

Title: QOL- based Performance Evaluation of Sustainability, Resilience and Happiness — Theory
and Applications to Urban and Regional Planning —

Author:  Yoshitsugu Hayashi, Full Member, Club of Rome
Prof. & Director, Education and Research Center for Sustainable Co-Development,
Graduate School of Environmental Studies, Nagoya University

Abstract

Nowadays urban and region planning have to challenge three new problems; 1) Rapidly
growing megacities in Asian developing countries have to prepare already for declining and aged
society. For example, Thailand will start population decline and inevitably face aging already in 2030.
Thus the countries are facing the “Sustainability” problems. 2) Everywhere nowadays the cities and
regions face fears and risks of disasters due to often happening extreme weather. And thus the
countries face “Resilience” problems. 3) Because these problems are combined we do need a
method to evaluate the infrastructure and spatial development, which can consider the factors other
than economic benefit. Therefore conventional cost benefit analysis is not useful any more but a
method to evaluate “Happiness” is awaited.

The author has developed a QOL-based performance indicator to measure comprehensive
“Happiness” by person, by district and by any attribute of a person. If we sum up for all citizens in a
country, the method can provide GNH (Gross national Happiness). Not only that, it can provide
happiness for a particular citizen’s group such as children, working generation, and elderly people
which will become a very important information for urban and regional planning particularly in a
changing society.

Urban and regional planning are requested to evaluate the happiness of people vs life cycle
cost or CO, emission in the future gained from alternative strategies and policies such as BAU
(continue the current trend dependent on automobile and thus urban sprawl) or smart growth/smart
shrink which must become a major strategy in the near future. This can be a major indicator to
evaluate Sustainability and Resilience.
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3 PC and 10" SSMS Int’l Conference

26-27 October 2015, Bondung Institute of Technology

QOL- based Performance Evaluation
of Sustainability, Resllience and
Happiness

Yushitsugu Ha}'ushi
Prafessor, Mogoys University, jnpnn
Member, Club of Rome

What is Resilience ?
What is Sustainability 7

Sustainability
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Resilient Cities and_l'x’_egiuns

Security of QOL
Society’s Objective ‘ Resilience &
Sustainability
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Facts: Lost Resilience of
Infrastructure System in
Disaster
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Crash of buildings in Kesen-numa
caused b 011 Tsunami

New levee
directly opposing)->broken

e
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(ZRedundancy

Failure of emergancy mode

Rescue team could not pas5

Source; MLIT, JAE

162




Damage to local roads

Many coast areas lost road access
T .
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(Express way network in Tohoku area)
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Barometer of Resilience:
QOL Transition after Great East Japan Earthquake

i Af14 (ERIEIE ] 1R CTHEE] 331 (20E ) 41101 S 5711 (2 Bk

Slage 4  Guliural fe
Sage 3 Social lfe

] Sage 2

Evaluating Resilience by QOL.:
Value Accessibility Method
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Indicator System

WuTklng Opportunity
Commercial ACtivity
Flnancial Acthty

Madical Care Oppaortunity
Education Opportunity
Commurication
Cpportunity
5ur:nu.ndfngs Intimacy
Surrcundings Comfortable

— T e ey

Acpessible potential job opportunities

Accessible shopping space [floor area) *
Accessibie banks

Accessible beds in hospital JAccessible
Amount of students recruit e

Accessible local food markets

Existence of Bike-path/Pedestrian way
Accessible green and parks I

[ ]

Accessible Values

Perceived
Values

Recreation Cpportunity Accessible recreation places Immohile
Security Opportunity Criminal Rate h waties
Ayoidance  of  Man-made F

Dlsuster #Accessible Dengue Location

- o Flash Flond itk

“Hatuml s e Death Hate in an Earthguakes:
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Mo Pollution Traffic Nolse (Over B5dB)
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Concept and model

Percelved Value
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Weights between QoL Factors in Singapore
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Result — Average QoL of whole Population

+ Road Metwark

Average Col

Result — QoL x Population (3D Map)

Total Volume = GRH (Gross Regional Happiness)
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Identifying where Transport Network
or Areal Development/Retreat are Effective?

Total Volume = GRH (Gross Regional Happiness)

Distribution of OP for Economic/Living

OP3 Med care OP OP4 Shopping/Service OP
(Accessibility to hospitals) (Accessibility to commercial facilities)
J ey et ¥ i,

o S L
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QOL (avera

ge of all citizens)
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|

Wss|

| 3 | T 5 ‘ i ke
«High in inner city of Nagoya and satellite cities
—influenced by transport accessibility
*Low in West and High in East

~influenced by earthquake and flood risk

Per capitainfrastructure maintenance costin future generations

Max=3900/capita
2080 ) » h}_l:j_j% 59/capita

LA - IR -

‘ L

* Low in densely populated areas, such as Nagoya City and the center of its
peripheral cities

* | 2050, per capita cost will be particularly higher In the western areas where
population will drastically decrease .o naes
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Smart Growth/Shrink Design based on QOL target

QOL in future Per capita CO,
generation emissions

1

&

Setting of the QOL
target for the soclety

QOLCO2 to provide Mobility

Evaluation of eco-sufficiency

= Retreat |

---:i:ﬂ.lla ﬁm #.

Identifying the area where residents should be retreated and concentrate
and the area where transportation systemshould be improved.

Smart shrink: Selection of districts for retreat (1)

= Select retreat districts necessary to achieve the maintenance cost reduction target.

* Retreat from districts with low cost efficiency (QOL/cost)

=

F 1K
HREL L @S0 EUEFTET
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Smart shrink: Selection of districts for retreat (2)

Sefect retreat districts necessary to achieve the maintenance cost reduction
target.

Retreat from districts with low cost efficiency (QOL/cost)
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* Selection of Retreat districts necessary for CO: reduction targets
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Measuring Resiliency
by QOL

QOL Recovering After Mega-Disaster
Definition of RESILIENCY (Rec

ecovery of QOL)
' In order to prevent a decrease of QOL for victims
Ed EEII'I‘j" recweryfmrn dlrent and rndlrect da mages

Reg ianal

QoL A reducing this iniagra_l value
= increasing Resiliency

_—=————Hyeversible: QOL
for the dead

Dn:dh b'y diect damage for

P pAAARAYY ‘does not recover
o RH huntﬁ"
2 L A e e e / from Zero
F3 3
e Heal QOL for sunvivors

[recovers with time

Récovery Speed

> TIME
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QOL stage in disaster period

Health &
Sanitary
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Victims' Population by Stage of QOL
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Evaluation of human damage to human by NANKAI-
trough great earthquake

DALY (pisability-Adjusted Life Year) (1) Direct damage
= Loss of healthy |ife (2) :1dlrect .
Lost healthy Health ANERE Oy
i = Death -+ constrained
life damage
= situation
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Evaluation of human damage to human by NANKAI-
trough great earthquake

DALY (pisability-Adjusted Life Year) (1) Direct damage
= Loss of healthy |ife (2) :1dlrect .
Lost healthy Health ANERE Oy
i = Death = 7 constrained
life damage
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Assessment of QOLdrop & recovery
- Cose of NANKA-trough great earthquake -
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X

« Q0L around trunk road network
recovers by restoration of road
network.

. Further, recovered areas expand
to coast, and Its QOL level shifts
fromstagelto sy
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Evaluationof QOLdrop & recovery
- Case of NANKAI-trough great earthquake -

oK :..hi I_ i
} » Lifeline network is recovered.

A = Road network is opened for

general use,
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W v e I B ot e level shifts to stage3 or
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QOLdistribution in Bangkok

Accessibility
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QOLdistribution in Bangkok
under Flood
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|Singapore
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Distribution of QOL
in Urban Areas

Thank you for your attention !
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