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Development and Application of Social Equity Indicators for Evaluation of Bus Networks
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ABSTRACT

This paper developed social equity indicators for evaluation of bus networks. This paper divided the social equity is into 4
categories such as horizontal equity, horizontal accessibility, vertical equity, and vertical accessibility and social equity was
defined as integrated concept of these individual indicators. A simulation was performed by using the newly developed indicators
to the toy network. On the basis of the simulation result, the social equity indicators are significant to the relative comparison
for each zone. And, it was proved that optimal bus network alternative could be different depending on inclusion of the social
equity indicators. Thus, it enabled to evaluate the bus network, as a public resource, considering not only the economic
efficiency but also social equity. This paper suggested evaluation method for bus network considering social equity using
indicators newly developed.
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(Table b) Evaluation indicators by perspective

Index User | Operator | Manager Social
Horizontal
In-vehicle . equity
. Operat .
travel time pc?ra e Overlap | Horizontal
. s time . s
Evaluation | Waiting Total ratio accessibility
indicators |travel time winding Vertical
length of . .
Number of ratio equity
routes .
transfers Vertical
accessibility
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(Table 6) The result of AHP analysis

Perspective Indicators Weighting

In-vehicle travel time 0.501

Uset Waiting travel time 0.203
(0.213)

Number of transfers 0.295

Operator Operating time 0.576

(0.119) Total length of routes 0.424

Manager Overlap ratio 0.308

(0.178) winding ratio 0.692

Horizontal equity 0.166

Social Horizontal accessibility 0.128

(0.439) Vertical equity 0.395

Vertical accessibility 0.312
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(Table 7> The principle of bus stop adjustment

Principle | Altl Alt2

Zones with a lower social equity
indicators than average will -either
create new bus stops or coordinate
locations

Set the bus stop interval in the zone
so that it does not exceed 100m
maximum

2 Maintain
current

S@US | Buen though the demand for boarding
and landing is low, the bus stop of

3 . . .
the zone with low social equity
remains in place

4 Bus stops in remote areas remain as

current as possible
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(Table 8> Comparison of indicators by alternatives

(Table 10> Overall evaluation results excluding social

Index Altl AlR2 viewpoint
N:mber of routes 95 101 ‘ WeightJNO -malization E‘I?isuﬂlttism
verage length 15.3km 17.6km Indicators ing
Average Interval 14.8min 16.2min Altl | Al2 | Altl | Alt2
Trip of transfer 123,586 98,256 In-vehicle travel time |0.224 | 1.000 | 0.932 | 0.224 | 0.209
User Waiting travel time | 0.091 | 1.000 | 0.869 | 0.091 | 0.079
Ratio of transfers | 0.132 | 0.791 | 1.000 | 0.104 | 0.132
4. THRNA 22 24 Operating time | 0.120 | 1.000 | 0942 | 0.120 | 0.113
1) AKS|A ZiEg Helst ot Operator Total length of routes |0.088 | 1.000 | 0.886 | 0.088 | 0.078
Overlap ratio 0.107 | 1.000 | 0.859 | 0.107 | 0.092
Mg A8 Ao FrAES E£FA] o4 Vgt ding mio | 0240 | 1000 | 0903 | 0240 | 0217
a0, 7120 BLA YF HIAFo| uhg} o] 84} Sum 1.000 | 6.791 | 6.391 | 0.974 | 0.919
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(Table 9) Evaluation results excluding social
viewpoint

perspective Indicators Altl Alt12
In-vehicle travel time | 90.767 97,368
User Waiting travel time 39271 45,167

Ratio of transfers 235 18.6
Operating time 612 65.0
Operator
Total length of routes | 3.122 3,525
Overlap ratio 4.26 4.96
Manager — -
winding ratio 1.30 1.44
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(Table 11) Evaluation results including social viewpoint

Indicators Altl Alt2
In-vehicle travel time 90,767 97,368
User Waiting travel time 39,271 45,167
Ratio of transfers 235 18.6
Operating time 61.2 65.0
Operator
Total length of routes 3,122 3,525
Overlap ratio 426 4.96
Manager — -
winding ratio 1.30 1.44
. Accessibility | 0.211 0.264
Horizontal -
. Equity 10.700 11.712
Social ——
. Accessibility | 0.268 0.338
Vertical -
Equity 16.890 18.911
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(Table 12> Overall evaluation results including social
viewpoint

. . | Evaluation
: - INormalization|
Indicators Weig Results

hti
e Altl | Alt2 | Alt1 | Alt2

User | In-vehicle travel time |0.107| 1.000 | 0.932 |0.107 | 0.100

Waiting travel time |0.043| 1.000 | 0.869 {0.043|0.037

Ratio of transfers  {0.063 | 0.791 | 1.000 | 0.050 | 0.063

Operator| ~ Operating time 0,069 | 1.000 | 0.942 |0.069|0.065

Total length of routes |0.051| 1.000 | 0.886 |0.051 [0.045

Manager Overlap ratio 0.0551 1.000 | 0.859 0.055|0.047
winding ratio 0.123] 1.000 | 0.903 {0.123|0.111
Accessibility | 0.081 | 0.799 | 1.000 | 0.065 | 0.081

Horizontal
Sl Equity 0.062| 0.914 | 1.000 {0.057|0.062

i

Accessibility | 0.193 | 0.793 | 1.000 | 0.153|0.193

Vertical
Equity  |0.153| 0.893 | 1.000 {0.137]0.153

Sum 1.00010.190{10.391|0.909 | 0.958
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