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Symbol Explanation

A Relevant tasks well performed, no important tasks left
incomplete.

B Generally satisfactory and complete, only minor omissions
and inadequacies.

C Can be considered just satisfactory despite omissions and/or
inadequacies.

D Parts are well attempted but must, as a whole, be
considered just unsatisfactory because of omissions or
inadequacies.

E Not satisfactory, significant omissions or inadequacies.

F Very unsatisfactory, important tasks poorly done or not
attempted.

N/A  Not applicable. The review topic is not applicable or it is
irrelevant in the context of the statement.
Source: Lee et al. 1999.
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Period A B C D E F Total A-C (%) D-F (%)
2001-2004 0 0 9 26 5 0 40 23% 77%
2005-2010 0 10 12 30 8 0 60 37% 63%
2011-2016 0 11 19 24 6 0 60 50% 50%
Total 0 21 40 80 19 0 160 38% 62%

« P F A D=V AW E R R plli=0.03*
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Sector A B C D E F  Total A-C (%) D-F (%) Region A B C D E F  Total A-C (%) D-F (%)
Transportation 0 11 13 29 7 0 60 40%  60% Asia 0 13 28 47 8 0 96 43%  57%
Power 0 6 9 12 0 0 27 56%  44% Africa 0 3 3 17 4 0 27 22% 78%
Water resource 0 1 6 17 3 0 27 26% 74% Middle East 0 2 3 8 3 0 16 31% 69%
Regional development 0 2 4 14 5 0 25 24% 76%  South America 0 1 3 5 3 0 12 33% 67%
Pollution control 0 1 2 6 2 0 11 27% 73% Europe 0 0 2 3 0 0 5 40% 60%
Agriculture 0 0 6 2 2 0 10 60%  40% Pacific 0 2 1 0 1 0 4 75%  25%
Total 0 21 40 80 19 O 160 38%  62% Total 0 21 40 8 19 O 160 38%  62%

« PRI s T—I)ARRERE R  plifi=0.10 2 0.31
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Report level A B C D F Total A-C (%) D-F (%)
EIA level 0 15 17 10 1 0 43 74% 26%
IEE level 0 6 23 70 18 0 117 25% 75%
Total 0 21 40 80 19 0 160 38% 62%

« v IRV RER R plf < 0.001%*

* ;ilf;é%m’ﬁ&:%ﬁ%%%i&mﬁ@ﬁ%@éﬂ%ﬁiﬁﬁ&)6
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A-C (%)

D-F (%)

Both processes
Only alternatives analysis
Only public involvement
Neither process

F
0
0
0
0
0

67%
14%
14%
11%
38%

33%
86%
86%
89%
62%
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Groups A B C D E F Total A-C (%) D-F (%)
PIO 0 8 42 13 0 63 13% 87%
PI1 0 2 10 25 5 0 42 29% 71%
PI2 0 12 16 10 0 0 38 74% 26%
PI3 0 7 6 3 1 0 17 76% 24%
Total 0 21 40 80 19 0 160 38% 62%

« IR TR EFE R plili < 0.001%*
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Groups A B D E F Total A-C (%) D-F (%)
Alt0 0 0 6 32 12 0 50 12% 88%
Alt2-3 0 7 18 27 0 58 43% 57%
Alt4-5 0 9 13 15 0 38 58% 42%
Alt6< 0 5 3 6 0 14 57% 43%
Total 0 21 40 80 19 0 160 38% 62%
Crt0 0 12 46 14 0 73 18% 82%
Crtl-3 0 5 8 0 17 35% 65%
Crt4-6 0 7 16 18 0 43 53% 47%
Crt7< 0 12 7 8 0 27 70% 30%
Total 0 21 40 80 19 0 160 38% 62%

« DA T =AM E R pfifi < 0.001**
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No. No. No. Areal Area2 Area3 Area4d Overall

No. Level Alt Pl :
Alt  Crt Pl grade grade grade grade quality

1 EIA vyes yes 16 7 2 B C B B B
2 |IEE yes yes 3 7 1 C D D C C
3 EIA yes no 2 0 0 D D D D D
4 IEE yes no 3 13 0 D D D D D
5 EIA no no 0 0 0 C D D D D

Note: Alt: alternatives, PI: public involvement, Crt: criteria
4 )
EPEE B (EIA/IEEE yes/no) 1Z7 I—EB BRI, AR

& (A DS P IINEA AR 25.(6, 5, 4, 3, 2, D ITEHE,
\ J
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Overall CPI0 GPIL APIZ XPI3 Overall OAIt1 O AIt2 OJAIt3 AAItd XAItS X Alt6
i quality
Alt6
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— —
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— - -
_____________
_______ "~
3 E-:--‘:__,‘h-- = o F dn
Altl
|
Alt2
b © 2 o g a
Grade of alternatives Public involvement stages

T T L] T L] 1 T T \
2 3 4 5 i 0 1 5 3
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R%= @ n=160

Public involvement Scoplng
\ / 29
. ()
causal relation 41 R%2=77
< correlation > Alternatives » Overall quality
14
Goodness of fit 42
2  1929GFI  .995 RMSEA 000 \ 56 @
df 2 AGFI  .964 NFI 996 v
p 381 SRMR .017 CFI 1.000 Mitigation
y2/df  .964 R?=54

(SRR BB RO H:0.54=0.32 X 0.20+0.42 X 0.56+
0.32 X0.41X0.56+0.14

3

AERBMOZHR:0.27=0.51X 0.29+0.51X 0.41X 0.56

18



R REERZS MR ELRNTH LB
o

. RBZDERIEXZDERZRMLTLS,

2. ERZMIEIHEFDENZRRL TS,

3. HRMDENNEXEBOERICEEERZEZ ., KB
ZDENRGYHMEZEDENREND,




- RBRLERSMMVREZETHHMESZITDEIS

NI DREER

. RBEEFEWN(GEDEnmE) ]
UANIIVEREE(CFRDEE

. FABRETILEE
FREE
 RKEBENHEE

ILTREBRLE.

RS 2B HVHE 2

SO R%E

REMOBRELN R ARE



R FEOE (RS
PR INEERR IR, 053 Br)




« AR

« ZOHEEVETIPDET, B EAKIFEAL ER

o

FRDOHINT, BREET 2 AA MG FEOR O (CEQ
1978)

L TUWRW (Geneletti 2014)

« AR
A%

ZES
AE T OBUROBEFEE S8, B3

PhanlXIGFE TlE7RW > (Sainath and Rajan 2015)

RS RS

I %o

22



~i—

1. B&RE 5 Pk (Analytic hierarchy process)
N7 B2 TV R AL G A

2.

FREBEAZHITEDEEFL TR ERRZE

2. JinEEFS I (Weighted summation)

8 BLZR 2 BLUE Sy B =

LA RN

25 (Multi criteria analysis)

FREBEAZHITEDE G TR ERRZE
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EYI M (geometric mean)Z RO EH AT,

Pairwise comparison

criteria| 9 8 Ji 6 5 4 3 2 1 | 1/2(1/3|11/4(1/5|1/6[1/7|1/8[1/9| criteria
cost O facility
cost O transport
facility O transport
Pairwise comparison table calculation of weighting
cost facility transport multiplication geonr]nee:nr ‘e weighting
cost 1 3 5 1%x3x%x5b 15 2.4662 0.6586
facility 1/3 1 1 1/3x1x1 [0.33 0.6934 0.1852
transport 1/5 1 1 1/5x1x1 [0.20] [ 0.5848 0.1562 \
total / 3. 7444 1.0000

The reciprocal of 3 is 1/3. ~151/3 (15A(1/3)) =2.4662/3.7444

Raise 15 to 1/3 power
24
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% (0.234), 7xV—% (0.191), /=7 733> (0.095)

« (R BRI RIS U035, F
e INSIEHOTZ.

26

ARITIKIZFEA LB L



>IN T KGRI JE 50 B

—

Engineering criteria 0.35 Economic criteria 0.47 Environmental criteria 0.18
. Natural environment 0.30 Social environment 0.70
Eval.uat'lon . . . Traffic Investment Regional - AHP
criteria Stgbggty ng:;y Sustagr;&;blhty demand efficiency economy N(I)llse Traffic ~ Other Resettlement Land use  Local Other ~ SCOT€
' ’ ’ 0.39 0.31 0.30 vibration accident impacts livelihood impacts

0.14 0.63 0.23 0.48 0.17 0.25 0.13

Weight 0.09 0.16 0.10 0.18 0.14 0.14 0.01 0.04 0.01 0.06 0.02 0.03 0.02
Bridge 0.20 0.32 0.31 0.17 0.14 0.28 0.25 0.26 0.17 0.17 0.33 0.26 0.27 0.234
No action 0.05 0.06 0.06 0.05 0.06 0.05 0.11 0.14 0.35 0.54 0.07 0.10 0.11 0.095
Ferry improve  0.21 0.12 0.14 0.27 0.26 0.17 0.23 0.14 0.35 0.09 0.11 0.22 0.26 0.191
Ferry+bridge  0.55 0.49 0.49 0.51 0.54 0.51 0.42 0.46 0.12 0.20 0.49 0.41 0.36 0.480

Source: Data from JICA 2006.
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1st PC  2nd PC

Eigenvalue 11.32 1.06 =6 |
Contribution rate (CR) 0.87 0.08 i
Cumulative CR 087 095 I

® 00
Eigenvector 1st PC  2nd PC No action -
Stability 029  -0.05 I /’ N
Safety 0.29 0.21 050
Sustainability 0.29 0.15 . @ Bridge ®
Traffic demand 0.27 -0.22 ’g Ferry+bridge
Investment efficiency 0.27 -0.19 = e e —B0 : : — e
Regional economy 0.30 0.07 %‘B i -4.00 -2.,00 1] .@U 2.00 MUU
Noise and vibration 0.30 -0.08 %
Traffic accident 0.28 0.29 = (-5
Other impacts 026 -0.34 2 [
Resettlement -0.17 0.71 g -
Land use 0.28 0.24 « 106 I
Local livelihood 0.30 -0.08 r
Other impacts 0.28 -0.26

1L I

PC score 1st PC 2nd PC L
Bridge 0.45 0.38 impiirgne . ® [
No action -4.22 1.00 T o an |
Ferry improvement -1.29 -1.73 i
Ferry+bridge 506  0.36 1st PC (Development)

28
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Social

Alternatives  Air space  Environment Access Resettlement Construction Total

aspects
Al 15.2 11.4 8.0 10.0 15.0 9.0 68.6
A2 15.2 12.3 10.0 10.0 12.0 7.4 66.9
A3 20.0 13.2 15.0 8.0 9.0 6.2 71.4
A4 20.0 11.4 9.0 8.0 12.0 9.0 69.4
A5 15.2 10.5 5.0 10.0 12.0 14.0 66.7
A6 15.2 12.3 8.0 10.0 12.0 13.0 70.5
A7 15.2 9.6 20.0 8.0 9.0 13.4 75.2
A8 20.0 9.6 11.0 6.0 6.0 13.8 66.4
A9 20.0 9.6 18.0 8.0 12.0 12.6 80.2
A10 20.0 12.3 18.0 7.0 12.0 10.6 79.9
All 18.8 8.7 16.0 8.0 12.0 13.2 76.7
Al2 20.0 15.0 20.0 9.0 15.0 13.2 92.2
Al3 20.0 15.0 16.0 9.0 15.0 10.8 85.8
Al4 20.0 11.4 17.0 9.0 12.0 11.2 80.6
Al15 20.0 11.4 12.0 10.0 9.0 13.4 75.8
Al6 15.2 13.2 16.0 9.0 15.0 12.0 80.4
LA17 20.0 15.0 12.0 10.0 15.0 13.4 85.4 |
Al18 20.0 9.3 7.0 10.0 15.0 15.0 76.3

Al9 4.0 9.6 23.0 7.0 3.0 4.6 51.2

30
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1stPC 2nd PC 3rd PC
Eigenvalue 262 126 113

CR 044 021 0.19 .
CCR 044 065 083 AIS\ o
15 [ ) ir Y
PC score * ® T T T
AL 089 049 -167 ® AlZ A9
: ' o | @ A19 1 @ As 7Y , Al3
A2 017 107 -158 17 = . [
- S All
A3 -100 129 042 3 0.5 ® Al b= ® o .
S @ Alo 5 65 s
A4 003 -011 -0.08 3 @ Al Z AT @ Al7
A5 110 -1.20 -169 W k 4 D :M. A6} IS ‘s @ Al6
£y =& b ) 6A4
A6 103 -015 -127 = 0.5 @) @® AlS
g @ AlS o
A7 -147 087 053 3 S 30 E " 5
A8 -156  -2.19  1.09 ® A5 =
A9 044 -089 1.04 @ [All N
@ A6
A10 -0.68 035 155 @ A8 i @ A19
A1l 047 -140 061 ® As @45 L P
Al12 118 138 155 2
Al3 117 160 0.89 First PC (Air space) Second PC (Access)
Al4 011 010 058
Al15 063 -071 -0.24
Al6 057 094 0.08
A17 217 096  0.29
Al8 189 -174 -0.70
A19 532 1.08 -1.41
Note : CR: contribution rate, 31

CCR: cumulative CR.
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Criteria Vegetation Habitat prohszgion Landscape Geomorphology
ha ha ha ha
euro
A1 route 117 210 16802 710 394
A2 route 146 225 10427 533 373
A3 route 94 278 14587 534 310
A4 route 102 221 13221 566 358
A5 route 133 223 17442 705 440
normalised score:S=-r/max+1, r:original score, max:highest score of the row
Criteria Vegetation Habitat prohﬁggion Landscape |Geomorphology Weighted summation
Neutral 0.200 0.200 0.200 0.200 0.200 Environment| Socio-
Environment |  0.2907 0.297 0.135 0. 066 0. 204 Neutral al economic
- - perspective . .
Socio-economic 0.16 0.16 0.326 0.246 0.108 perspective perspective
Al route 0.20 0.24 0.04 0.00 0.10 0.12 0.16 0.09
A2 route 0.00 0.19 0.40 0.25 0.15 0.20 0.16 0.24
A3 route 0. 36 0.00 0.16 0.25 0.30 0.21 0.20 0.20
A4 route 0.30 0.21 0.24 0.20 0.19 0.23 0.23 0.23
A5 route 0.09 0.20 0.00 0.01 0.00 0.06 0.09 0.05

Geneletti, David (2005) Multicriteria analysis to compare the impact of alternative road corridors: a case study in northern Italy.
Impact Assessment and Project Appraisal, 23(2), 135~146.
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Al Sumida 1998 A2 Kita 1998

A3 Katsushika A4 Edogawa 1997
2006

https://www.union.tokyo23-seisou.lg.jp/somu/koho/animation/picture.html (accessed September 11, 2019)


https://www.union.tokyo23-seisou.lg.jp/somu/koho/animation/picture.html

T A2 (BTG $)

A2 Shin-ohashi 1977

A3 Azuma 1931 - A4 Eidai 1926
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Alternatives Energy- Nuclear Natural gas Hydro Coal Renewable
conservation energy and RPPs energy
Al TTT “— —> — > — —> — —> — —»
v At TR T T
A3 «— —> A 44 A 44 A4
A4

A5

Co L e TR

RPPs: refined petroleum products * increase $ decrease €4— —» no change
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