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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
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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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37
2040 2071 2040 2071
(3.1)
pop(t+1)=pop(t)><pop(t)/pop(t-1) ----- (3.1)
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pop(t) t
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setai(t)=pop(t)/(pop(2010)/setai(2010)) ----- (3.2

setai(t) t
pop(t) t
3.2
s =14
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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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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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a)  (3.8)

BPT

2015

BPT

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
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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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8) 23 ,2012.3
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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16) , 2001.6
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Intermap, iFC, MREAN, Esr dapan, METI, Esti
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(2010
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424
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)
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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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