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Abstract

In this study, policy evaluation scheme was established to encourage the efficient implementation
of EcoMobility which has been expanding gradually all around the world. A total of eight
evaluation goals and 22 evaluation items are reviewed and suggested based on the three major
evaluation categories of “Basic elements for EcoMobility”, “Land use and transport system for
EcoMobility”, and “Implications and impact of EcoMobility”. The results of this study are as
follows: the result of AHP analysis which reflects only the hierarchical structure shows a high
priority in “Elements for EcoMobility promotion”, “Eco-fiendly transport infrastructure”, and
“Safety in transport”. While in result of ANP which considered the elements’ dependencies,
“Eco-fiendly transport Services”, “Welfare in transport”, and “Environment by transport” have
high weights and importances. In conclusion, this study would be useful to make reasonable
judgment based on the analysis results of the two techniques in order to ensure reliability in
evaluation of EcoMobility policy. Furthermore we have confirmed appropriate evaluation
technique between AHP and ANP which is better to reflect the features of EcoMobility.

Keywords: AHP, ANP, ecomobility, multicriteria deciosion making techniques, policy evaluation
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Table 1. Fixed evaluation index for EcoMobility

Evaluation . N Correlations to
. Evaluation goals Evaluation items .
categories EcoMobility
5 Basic elements 4, Elements for EcoMobility 4,  Recourse to implementation +
for promotion - .
EcoMobility 6,  Staff and available resources +
6,  Implementation budget +
5, Related policy 5,  Basic plan for EcoMobility promotion +
enforcement
¢ Land use and ¢  Eco-fiendly land use ¢,  Area of parks (km?)/population +
Transport ¢, Low-speed and non—car areas (km?) +
system for
EcoMobility ¢ Bike road total length (km)/population +
¢, Sidewalk total length (km)/population +
G Parking area (km?/population +
¢, Eco—fiendly transport ¢ Number of bus stops/population +
Bl G e ¢ Number of bus stops/population +
¢, Eco-fiendly transport ¢  Public transport share (%) +
Services ¢  Number of natural gas bus +
Go  Eco—friendly car diffusion(%) %
¢, Low floor bus diffusion(%) +
n Implications n, Safety in transport n,  Traffic accidents per thousand cars -
and Impact of . . s _
EcoMobility n,  Pedestrian accidents per million people
n, Environment by n,  Road sector emission by vehicle type (CO») -
fransport n,  Air pollution -
n, Welfare in transport n,  Walking practice rate +
ns  Public transport satisfaction +
n,  Transfer facility satisfaction +
TSt E55] 2], & 353 4| 35, 20174 62 187
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Table 2. Results of AHP analysis

Evaluati.on Weights Evaluation ~ Weights Evaluation items Weights
categories goals (Rank) (Rank)
5 0.333 s, 0.283 (1) &  Recourse to implementation 0.116 (3)
5,  Staff and available resources 0.043 (8)

5, Implementation budget 0.124 (1)

5, 0.050 (8 5,  Basic plan for EcoMobility promotion 0.050 (5)
¢ 0.333 ¢, 0.093 (4) ¢,  Area of parks (km?/population 0.033 (14)
¢, Low-speed and non-car areas (km? 0.060 (4)
@ 0.157 (2) ¢ Bike road total length (km)/population 0.038 (12)

Sidewalk total length (km)/population 0.047 (7)
¢ Parking area (km?®/population 0.015 (20)
¢  Number of bus stops/population 0.030 (15)
¢ Number of bus stops/population 0.027 (16)
¢ 0.083 (7) ¢  Public transport share (%) 0.040 (11)
¢  Number of natural gas bus 0.011 (22)
G,  Eco—friendly car diffusion (%) 0.021 (18)
¢, Low floor bus diffusion (%) 0.012 (21)
n 0.333 n, 0.157 2 n,  Traffic accidents per thousand cars 0.036 (13)
n,  Pedestrian accidents per million people 0.121

n 0.088 (5) n,  Road sector emission by vehicle type (CO,) 0.048 (6)
n,  Air pollution 0.041 (10)
n, 0.088 (5) n, ~ Walking practice rate 0.019 (19)

n;,  Public transport satisfaction 0.042 9)
n,  Transfer facility satisfaction 0.026 (17)

2) ANP E2AZ3}
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Table 3. Correlation response frequencies by expert investigation

Top evaluation index Middle evaluation index (Evaluation goals)
Tingless (Evaluation categories) 5 ¢ 7
d C n 6(1 6b Ca Ch Cr‘ o hy e

4, 53 27 0 56 25 50 39 22 27 20
9, 39 39 0 31 49 43 24 24 30
¢ 39 21 31 0 37 22 22 46 23
6 30 48 28 30 23 0 44 29 35 38
¢ 19 56 24 22 11 31 0 24 47 44
, 34 28 31 18 38 26 0 11 22
1 32 24 26 37 26 40 14 0 19
. 35 28 34 21 38 48 16 17 0

Table 49} 2] 3749] B 4GB 29, $UG FATE 7HIcks AHP BAA12] 712 710 ANP 244 9] &
A7 AR B AR S ] 10k, AT EXlo§3} el 7S, el n Qo] Aviet e
o] 208 M4t EEHIE ol A RES] FAALTH AR A R JH FaT R4 SEe] A 4 e,

4

Table 4. Results of ANP analysis

Evaluation . Evaluation Weights . Weights

categories s goals (Rank) elveiiion frare (Rank)
) 0.522 s, 0.056 (6) 4  Recourse to implementation 0.0230 (18)
8,  Staff and available resources 0.0085 (20)
5, Implementation budget 0.0245 (16)
5, 0.024 (7) 5, Basic plan for EcoMobility promotion 0.0240 (17)

¢ 0.488 ¢, 0.134 (5) ¢  Area of parks (km?/population 0.0475 (7)

¢,  Low-speed and non—car areas (km? 0.0865 (5)
G 0.144 (4 ¢ Bike road total length (km)/population 0.0349 (11)
Sidewalk total length(km)/population 0.0431 (10)
G Parking area(km?)/population 0.0138 (19)
G Number of bus stops/population 0.0275 (14)
¢ Number of bus stops/population 0.0248 (15)

¢ 0.222 () ¢ Public transport share (%) 0.1057 (2)
¢  Number of natural gas bus 0.0291 (13)

Go  Eco—friendly car diffusion (%) 0.0555 (7)
¢, Low floor bus diffusion (%) 0.0317 (12)
n 0.029 7, 0.002 (8) n,  Traffic accidents per thousand cars 0.0005 (22)
n,  Pedestrian accidents per million people 0.0015 (21)

n, 0.203 (3) n,  Road sector emission by vehicle type (CO? 0.1095 (1)

n,  Air pollution 0.0935 (4)

7, 0.215 (2) n,  Walking practice rate 0.0470 9)

ns  Public transport satisfaction 0.1038 (3)

n,  Transfer facility satisfaction 0.0643 (6)
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Table 5. Resulted weighted super matrix

Evaluation goals Evaluation categories
Index
5, % G G G ", ) 1. 5 ¢ U
Evaluation s, 0 0.258 0 0241 0 0 0 0 0 0.290  0.209
goals , 0497 0 0 0 0 0 0 0.502 0 0 0
¢, 0 0 0 0 0 0 0 0 0 0 0
G 0.541 0 0 0 0 0 0 0.458 0 0 0
¢ 0 0.187 0 0312 0 0 0 0 0.144 0 0.355
n, 0 0323 0 0.676 0 0 0 0 0 0 0
n, 0 0 0 0 0 0 0 0 0 0 0
n, 0 0.502 0 0 0 0 0.497 0 0 0 0
Evaluation ) 0.263 0 0471 0 0 0 0 0.265 0 0 0
categories ¢ 0 0 0 0 0.302 0.697 0 0 0 0 0
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Table 6. AHP and ANP results comparison

AHP ANP AHP ANP

Evaluation categories Evaluation goals

(weights) (weights) (weights, rank) (weights, rank)
5 Basic elements for  0.333 0.522 ¢, Elements for EcoMobility promotion 0.283 (1) 0.056 (6)
EcoMobility 5, Related policy enforcement 0.050 (8) 0.024 (7)
¢ Land use and 0.333 0.488 ¢, Eco—fiendly land use 0.093 (4) 0.134 (5)
Transport Sy ¢ Eco—fiendly transport infrastructure 0.157 (2) 0.144 4)
for EcoMobility
¢, Eco—fiendly transport Services 0.083 (7) 0.222 (1)
n Implications and 0.333 0.029 7, Safety in transport 0.157 (2) 0.002 (8)
Impact Of n, Environment by transport 0.088 (5) 0.203 (3)
EcoMobility
n, Welfare in transport 0.088 (5 0.215 (2)
Basic clements for
EcoNobility
=@—Weights of ANP
== Weights of AHP
Implications and Land use and
impact of transport system for
EcoMobility EcoMobility
Elements for
EcoMobility
promotion
0.3 -
Welfare in transport . O;; ieul;'(:‘:l;;l?el ::t\
Environment by . Eco-fiendly land —8—Weights of ANP
transport use —8—Weights of AHP
Eco-fiendly
Safety in transport © transport
infrastructure
Eco-fiendly
transport Services
Figure 1. Weights comparison between AHP and ANP techniques
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