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Premise: What is Road Pricing
◾Purpose of Road Pricing
①Reduce Congestion (混雑緩和)
②Eco-friendly (環境負担軽減)
③Secure funds (資金調達)

for   Public transport
Road maintenance
Parking space, Park&Ride

（fig1）ERP(Electronic Road Pricing) 
Source:Ministry of Transport of Singapore

（fig2）Signs for charging areas in London
Source:Phys.org 2

◾Practice/Plans in Japan
　日本でも試験的に導入された/導入が検討されている

https://www.yomiuri.co.jp/olympic/2020/20210719-OYT1T50100/
https://www.yomiuri.co.jp/economy/20240828-OYT1T50218/



Who would be disadvantaged if road pricing is introduced in Japan?
日本でロードプライシングを導入すると誰が不利益を被るのか？
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Premise: Problems of Road Pricing
◾Social Problems of Road Pricing
①Burden for drivers (利用者の不利益)

②Regressive and Unfairness (逆進性・公平性)

Verifying the disadvantages groups by focusing on the changes 
in expected utility before and after road pricing in Toyosu.

ロードプライシング適用前後の期待効用の変化（便益とする）に注目し、

施策によって不利益を被る層について、豊洲を対象に検証を行う
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Overview of our estimation 
◾Method
◻Target Area：Toyosu (江東区豊洲1~6丁目) ◻Types of RP：Area-based pricing

- Vehicles pay when drive in a certain area
エリア内を走る車両に対して課金

◻Data used：Toyosu PP data from 2019 to 2021

◻Model：Transportation mode choice by MNL

Two spots are designated as major traffic congestion points.
二箇所が主要渋滞箇所に指定されている

car train bus bike walk

MNL



◾Estimation method (推定方法 )

5

Method

◻Categorize people with different social attributes into different segments and set different 
cost parameters
異なる社会属性の人々を異なるセグメントに分類し，異なるコストのパラメータを設定する

バスについても同様
As of bus, the same setting



◾Simulation method (シミュレーション方法 )
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Method(cont.)

◻Calculate the change in benefits to people in each segment when road pricing is done
ロードプライシングを行った際の各セグメントに属する人々の便益の変化を計算する

便益(Benefit) = 



◾5 segments by income 

Estimation Result ①
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◾segments

Independent Variable Estimated 
Parameter

ASC (bike)
ASC (bus)
ASC (train)
ASC (walk)
b_cost_1 [yen]
b_cost_2 [yen]
b_cost_3 [yen]
b_cost_4 [yen]
b_cost_5 [yen]
b_time[hour]

1.22**
2.56**
3.88**
2.73**

-0.0002
-0.0054**
-0.0013**
-0.0027**
-0.0011**
-5.96**

** p<0.05
* p<0.1

Segment 1 2 3 4 5

Household 
Income 
(JPY)

0~1.99 
million

2~5.99 
million

6~9.99 
million

10~14.99m
illion

15~ million

396   18    72    37   93
時間価値
Value of Time
(JPY/minute)



Simulation Result ①
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◾Benefit (便益)

segment1: 0.00314311
segment2: 0.14137954
segment3: 0.02450834
segment4: 0.04004813
segment5: 0.01811841

◾Discussion (考察)

It shows that segment 1 (income:0~1.99 million) is 
not likely to be affected by pricing, which is not 
statistically significant.
Among the utility of those segments that was 
statistically significant (2~5), that of those with 
relatively low income reduced significantly.
This might be because of their VOT is low.

セグメント1は影響を受けづらい（統計的に有意でな
い）
セグメント2-5においては、
比較的低収入であるセグメント2が課金によって効用
が著しく減少した。
←時間価値が低いため

◾Scenario①With 300 JPY pricing 

Segment 1 2 3 4 5

Household 
Income 
(JPY)

0~1.99 
million

2~5.99 
million

6~9.99 
million

10~14.99
million

15~ million

low-income

high-income



Estimation Result ②

Independent Variable Estimated 
Parameter

ASC (bike)
ASC (bus)
ASC (train)
ASC (walk)
b_cost_1_male [yen]
b_cost_1_female [yen]
b_cost_2_male [yen]
b_cost_2_female [yen]
b_cost_3_male [yen]
b_cost_3_female [yen]
b_cost_4_male [yen]
b_cost_4_female [yen]
b_cost_5_male [yen]
b_cost_5_female [yen]
b_time[hour]

1.23**
2.34**
3.70**
2.75**

-0.0496
0.00368

0.00531**
-0.00611**
-0.00236**

-0.000922**
-0.000810*
-0.00387**
0.000207
0.000721

-6.07**

◾10 segments by income and gender 

** p<0.05
* p<0.1 9

Segment 1_male 2_male 3_male 4_male 5_male

Household 
Income

×Gender

0~1.99 
million

×Male

2~5.99 
million

×Male

6~9.99 
million

×Male

10~14.99m
illion

×Male

15~ million
×Male

Segment 1_female 2_female 3_female 4_female 5_female

Household 
Income

×Gender

0~1.99 
million

×Female

2~5.99 
million

×Female

6~9.99 
million

×Female

10~14.99m
illion

×Female

15~ million
×Female



Simulation Result ②
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◾Benefit (便益） ◾Discussion (考察)

In Scenario 2 shows that utility of segment 
2_male reduced after pricing. which 
corresponds with scenario 1, in which the 
utility 2~5.99 million JPY of household income 
(segment 2) decreased after pricing. 
(statistically significant) 

シナリオ①で課金によって効用が特に減少してい
た、世帯収入が200~600万円の層(セグメント2）
を細分化すると、男性が女性に比べて大きく効用
が減少することが明らかになった。

◾Scenario②With 300 JPY pricing and 10 segments 

low-income high-income

Segment 1_male 2_male 3_male 4_male 5_male

Household 
Income
×Male

Benefit

0~1.99 
million

×Male
0.16

2~5.99 
million

×Male

0.23

6~9.99 
million

×Male

0.01

10~14.99m
illion

×Male

0.06

15~ million
×Male

-0.01
Segment 1_female 2_female 3_female 4_female 5_female

Household 
Income

×Female
Benefit

0~1.99 
million

×Female

-0.14

2~5.99 
million

×Female

0.05

6~9.99 
million

×Female

0.02

10~14.99m
illion

×Female

-0.01

15~ million
×Female

0.02



Basic Aggregation
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◾Implication from basic aggregation

As a solution to reduce the decline in utility of 
segment 2_male, we suggest reducing the price in 
dynamic RP during late night hours.
This is supported with data unique to segment 3, 
which shows the existence of trips from Toyosu 
during late night hours (4-6am)

課金によって特に効用が下がった収入2の男性（セグ
メント2_male）の効用減少を緩和するような施策を考
える。
セグメント2_maleに特徴的なデータとして、深夜帯
（4:00-6:00）での豊洲発のトリップが存在することがわ
かった。
セグメント2_maleの効用減少緩和を図ることができる
自然な施策として、深夜帯価金額の減額を考える。

◾Basic aggregation focusing on 
Segment 3

2_male
→orange



Simulation scenario③

12

◾scenario①With 300 JPY pricing except for midnight(from 0 A.M. to 6 A.M.)
We assume that charging by time zone could reduced the utility decline for segment 2-male. 
We set up a scenario in which the user is not charged for the hours between 0:00a.m and 6:00 
a.m. and compared the change in utility with a scenario in which the user is charged for all 
hours.
時間帯別課金という、比較的実現しやすい施策により、収入2(中間層)の男性の効用低下を軽減でき
ないかという問いを立て、0時から6時に対しては課金しないというシナリオを設定し、全時間に対し課
金するシナリオに対する効用変化と比較した。



Simulation Result③
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◾Discussion(考察)

In Segment 2-male group, where there was a 
significant decrease in utility for measures related 
to all hours, the results indicate that the decrease 
in utility is reduced.
The result suggests that the natural measure 
setting of reducing the amount charged at 
midnight may contribute to reducing the inequality 
of disadvantage in society as a whole.

全時間に関する施策で効用の低下が著しかった
Segment2,男性のグループにおいて、効用の低下が
軽減されていることが示された。
→深夜に課金額を減じるという自然な施策設定が、
この事例では社会全体の不利益の不平等の緩和に
寄与する可能性を示唆している

◾Change in utility (効用の変化)

全時間に課金シナリオ (300円)
収入　性別
1  1 0.966320
    2 2.164949
2  1   -0.660842
    2 0.857594
3  1   -1.160097
    2 1.141126
4  1   -0.205345
    2 1.500134
5  1 1.439772
    2 1.840794

課金前
収入  性別
1   1 1.127186
    2 2.032171
2   1 -0.429885
    2 0.900790
3   1 -1.145824
    2 1.166397
4   1 -0.149085
    2 1.500638
5   1 1.439737
    2 1.898076

深夜を除いた課金シナリオ
収入  性別
1   1 0.966304
    2 2.160968
2   1 -0.647559
    2 0.857715
3   1 -1.158529
    2 1.141121
4   1 -0.204780
    2 1.500131
5   1 1.439737
    2 1.840787

性別(gender)
1:male
2:female



❏ 課金額によって、世帯収入が200~600万円の男性が、他の属性の人々に比べて効用を減じる可能性が示

唆された。

It was suggested that, depending on the amount charged, men with household incomes of 2~6 
million JPY may experience a reduction in utility compared to those with other attributes.

❏ また、深夜帯に課金を行わないことによって効用の減少の不平等を緩和できる可能性が示された。

The results also indicated the possibility of mitigating the inequality in the decrease in utility by not 
charging during the late-night hours.

❏ 小サンプルであった収入0~200万円の層に関して適切なシミュレーションを行うことによって、低所得層全

体の効用に対する課金の影響を評価することが可能になると考えられる。そのためには、より多くのデータ

や、セグメント間でのデータ数に偏りのないデータがあると良いと考える。

It would be possible to evaluate the impact of charging on the utility of the entire low-income group 
by conducting appropriate simulations for the 0-2 million yen income group, for which little data is 
available. For this purpose, it would be good to have more data and data without bias in the number 
of data across segments.

Results and Discussion
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