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1. ─ ≤  

1.1  

 

1. ≤ SDGs≤─ ─  

 ⅜ ⌂ ╩ ∆╢ ≢≥─╟℮⌐ ⇔ ╢─⅛╩ ╠⅛

⌐∆╢↓≤╩ ⌐⁸ ≤₈ ⌂ SDGs Sustainable 

Development Goals ≤─ ╩₈ ≤ SDGs≤─ ⌐ ∆╢

₉─ ⌐ ≠™≡ ⇔√⁹ 

 

2. ─ ◦Ⱶꜙ꜠כ◦ꜛfi 

─ ╡⁸2 ─◦Ⱶꜙ꜠כ◦ꜛfi╩ ⇔√⁹ 

ה ◦Ⱶꜙ꜠כ◦ꜛfi ┼─ ╩№╢ ∆↓≤─≢⅝╢ SAE

꜠ⱬꜟ 4╕≢─ ╩ ≤⇔≡⁸ ⌐ ╩ ↄ╙─⁹ 

ה ◦Ⱶꜙ꜠כ◦ꜛfi ♪ꜝ▬Ᵽכ ─ Level 4/5 )─

╩◦Ⱶꜙ꜠⁹─╙╢∆♩כ 

 ◦Ⱶꜙ꜠כ◦ꜛfi⸗♦ꜟ─ ⌐№√∫≡│⁸ ⌐ ∆╢ web▪fi

╩♩כ◔ ⇔⁸ ≤ ─ ≤─ ╩ ⇔√⁹ ⁸

◦Ⱶꜙ꜠כ◦ꜛfi│⁸₈4. ─ c. ─ ≤ ⁸ ⌐ ∆╢ ─

─ ₉≢ ⇔√ ⸗♦ꜟ╩ ™≡ ⇔√⁹ 

 

3. ┼ ⅎ╢ ─  

a. ─  

₈ ┘ ⌐╟╢ ─ ⅎ╢ ₉ ⁸

─♃כ♦╠⅛ ╩ ↑⁸ ⌐╟╢ ╩

⇔√⁹ ⌐№√∫≡│⁸ ─ ─

√╘─ web▪fi◔כ♩ ╩ ⇔√⁹ 

 

b. ┘ CO2 ─  

─ ⌐╟╢ ┘ CO2 ⌐≈™≡⁸

─ ™╩ ╕ⅎ⁸╕√ ─ ⌐ ∂≡↓╣╠ ⅜

⌐ ╕╢ ╩ ⇔≡⁸ ⁸ ∕╣∙╣⌐≈™≡ ⌂

╩ ∫√⁹ 

 

☻ⱦכ◘ .4 ┼ ⅎ╢ ─  

a. ┘ ─ ≢─⸗ⱦꜞ♥▫  

─ │ ⌐ ↄ─ ╩╙√╠∆≤ ⅎ╠╣≡™╢⁹∕

─ ⌂ ╩ ∆╢⌐ ⇔≡│⁸ ⌂◄fi♪ꜚכ◙כ⌐

─ ╩ ⌡╢↓≤⅜ ≢№╢╙──⁸ ≢ ⇔≡™⌂™
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─ ╩ ⅜ ™ ≢ ⌐ ∆╢↓≤│ ≢│⌂™⁹

⁸ ≢│ ⅜☻ⱦכ◘ ─ ╠⇔╩ ⅎ≡™╢ ⅜ ™⁹

∕↓≢⁸ ─☻ⱦכ◘ ⅛╠⁸ ⌐⅔™≡ ⅜≥─

─≥─ ⌐ ≢№╡⁸≥─╟℮⌐ ⅜ ↕╣╢⅛╩⁸ כ◘

ⱦ☻─√╘⌐ ↕╣≡™╢ ─ ⅛╠ ⇔√⁹↕╠⌐⁸

─ ≤─ ⌐╟╡ ─ ≤∕─ ⌐≈™≡

╩ ∫√⁹ 

 

b. ה כⱦ☻─♪ꜝ▬Ᵽכ◘ ┼─ ≤◖☻♩  

│∂╘⌐⁸ ╟╡ ⌐ ∆╢↓≤⅜ ↕╣╢ ꜝ♪─☻ⱦכ◘

▬Ᵽכ ⌐≈™≡⁸ⱴ◒꜡ ╩ ™≡ ∆╢ ╩ ⇔√⁹↓╣│

─ ₁⌂ ≤ ∑ ⅜ ≤∆╢ ╩ ⌐ ⇔√╙─≢№

╢⁹ 

⌐⁸⅛⅛╢ ╩ ⇔ ⅜ ⇔√ ⌐⁸ ⌂╢ ⅜

∆╢⅛╩ ⇔√⁹ ⌐│⁸2035 ⌐⅔↑╢♪ꜝ▬Ᵽכ ⁸

≢─♪ꜝ▬Ᵽ1כ √╡ ◐꜡⅛╠⁸ ⅜ ⌐⌂╢ ◐꜡╩

⇔⁸↓╣⅜ ה ⌐╙√╠∆ ╩ ⇔√⁹╕√⁸ ╩

∆╢ ⌐ ╩ ⇔√ ─ ╩ ⇔√⁹ 

 

c. ─ ≤ ⁸ ⌐ ∆╢ ─ ─  

≤⇔≡⁸ ⁸ ⁸ ♃◒

⁸כ◦ ⁸כ◦◒♃ ⁸Ᵽ☻ ⁸ ה ╩

⇔√℮ⅎ≢⁸web▪fi◔כ♩ ╩ ∂≡ ♪כ⸗─ ╩⸗♦

ꜟ ⇔√⁹↓─⸗♦ꜟ╩ ™≡⁸♪ꜝ▬Ᵽכ ─ Level 4/5

)─ ─ ⌐╟∫≡⁸ ─ ≤ ⁸ ⌐ ∆╢ ─

⅜≥─╟℮⌐ ∆╢─⅛╩ ⇔√⁹ 

 

ה .5 ┼ ⅎ╢ ─  

a. ─ ─ ⌐╟╢ ┼─  

28 ─ ╩ⱬ⁸⅜╣↓⁸≡⇔≥☻כ

≤ ⌐╟╢ ─ ⌐╟∫≡⁸≥─╟℮⌐ ∆╢─⅛╩ ⇔

√⁹∕⇔≡⁸↓╣╩ ™≡⁸ ─ ⌐╟∫≡ ∆╢ ─

╛⁸ ─ ה ⌐ ℮ ─ ─ ⅜⁸

┘⌐ ─ ⌐ ╓∆ ╩⁸ ╩ ™≡ ⇔√⁹ 

 

b. ─ ─ ┼─  

₈4.─ b. ה  כⱦ☻─♪ꜝ▬Ᵽכ◘ ┼─ ≤◖☻♩ ₉≢

↕╣√♪ꜝ▬Ᵽכ ╩⁸ ≤ ─ ⌐

⇔√⁹ 
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6. ─  

 ⌐ ∆╢ ─ ⌐≈™≡│⁸ ≤ BMBF♪▬♠

≤─ ≢⁸2017 1 12 ⌐ ↕╣√₈ ─ ─

⌐ ∆╢ Joint Declaration of Intent ₉⌐ ≠⅝ ⅜

╘╠╣√⁹ ▬fiⱤ◒♩ ⌐≈™≡│⁸2019 1 ⌐ ↕╣√

≤ BMBF≢─ Steering Committee ⌐⅔™≡ ─ⱪ꜡☺▼

◒♩≤⌂∫≡™╢⁹ 

2020 6 16 ┘ 6 30 ⌐WEB ╩ ⇔⁸ ≤⇔≡ ↕

╣√◦▼▪ꜞfi◓◄◖ⱡⱵכ ⌐⅔↑╢ ⌐≈™≡─ ╩ ∫

√⁹╕√ SIP- adus꞉כ◒◦ꜛ♇ⱪ─ ≤⇔≡⁸2020 11 12 ⌐

─ ⌐╟╢○fiꜝ▬fi◦fiⱳ☺►ⱶ╩ ⇔⁸ ─ ╩ ∫

√⁹ ⌐↓╣╠─ ⌐≈™≡│⁸ 3 ☻♥▪ꜞfi◓ 2020

5 29 ⁸ 4 2020 11 25 ⌐⅔™≡⁸ PDה

┘ BMBF⌐ ∆╢ ╩ ∫√⁹ 

 

7. ─  

 ≢│⁸ ∞↑≢⌂ↄ ⌂ ─ ≢ ↕╣╢₈

◦☻♥ⱶ─ ⌐ ∆╢ ₉╩ ↕∑⁸1) ◦Ⱶꜙ꜠כ◦ꜛfi─

≤ ⁸2) ◦Ⱶꜙ꜠כ◦ꜛfi ─ ⁸3) ┼─

⌐ ⇔⁸↓─ ≢─ ╩ ╕ⅎ⌂⅜╠ ╩ ╘√⁹

│⁸ ⌐ 6 ⇔√⁹ 

 

 

1. Relevance of AD to SDGs 

The relevance of AD to the UN's SDGs is organized based on the discussion within the 

Advisory Committee on the Relevance of AD to SDGs to establish a clear vision of how 

self-driving cars can help us build sustainable societies. 

 

2. Simulation of AD vehicle diffusion 

The following two types of simulations were conducted: 

 Dynamic Simulation: time series simulation that estimates the diffusion of ADה

vehicles up to SAE Level 4, where the timing of market launch is foreseeable to some 

extent, 

 Static Simulation: estimates the diffusion rate of driverless (equivalent to SAEה

Level4 and 5) privately owned passenger cars. 

 

A dynamic simulation for privately owned passenger cars was conducted using the 
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simulation model which formulates the relationship between prices of AD systems and 

consumerôs purchase behavior using an online survey targeting consumers. A static 

simulation was conducted using the consumer's transportation mode choice model 

constructed in 4- c. "Change in ownership and usage of vehicle, and the structure of 

consumersô choice." 

 

3. Study of effect on road transport 

a. Estimation of effectiveness in reducing traffic accidents 

The monetary value of the impact of reduced traffic accidents due to the diffusion of 

AD vehicles was estimated using the data from another study titled "Visualize the effects 

of reducing traffic accidents through Automated Driving and Driving Assistance," 

sponsored by SIP-adus. A web-survey was also conducted to estimate the non-monetary 

losses of traffic accident perpetrators in monetary terms. 

 

b. Estimation of reduction of traffic congestion and reduction of CO2 emissions 

Traffic congestion and CO2 emission reduction were estimated for both expressways 

and ordinary roads. Three types of diffusion ratio and three types of headways were 

assumed. 

 

4. Effect on traffic services sector 

a. Ensuring mobility for vulnerable road users and in depopulated areas and other 

locations with poor access to transport 

It was analyzed how the ADs can be utilized at depopulated areas effectively from the 

viewpoint of administrative services using the real utilization status data of vehicles for 

administrative use. 

 

b. Reduction of cost and resolution of driver shortage in logistics and transport services 

It was estimated how much the AD diffusion contributes the issue of driversô shortage 

issues. Economic negative impact was also estimated in case no countermeasures was 

implemented for driver shortage. Also the mitigation effect was calculated in case 

automated driving technologies were introduced in long distance freight transport on 

expressways. 

 

c. Change in ownership and usage of vehicle, and the structure of consumersô choice 

A consumerôs transport mode choice model was constructed using the results of the web 

survey. Six types of transportation modes, namely, privately owned manual cars, 

privately owned self-driving cars, single ride self-driving taxis, share ride self-driving 

taxis, public transportation, and walking/biking, were assumed to be available to the 

consumers in this model. The change in consumersô choice regarding the ownership and 
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usage of vehicles and mobility by introduction of driverless (equivalent to SAE Level4 

and 5) privately owned passenger cars was analyzed using this model. 

 

5. Effect on industry and society 

a. Effect on whole automobile industry due to change in vehicle ownership structure and 

other effects 

Input coefficients were estimated based on the updated input-output table for 2016 

considering changes in automobile components due to the shift toward automated driving 

and electrification. Next, the impact on the output and employment in both the 

automobile industry and all Japanese industries by both the shift toward automated 

driving and electrification, and the changes in the automobile ownership due to the 

spread of AD vehicles was estimated. 

 

b. Contribution to growth of the total factor productivity of the Japanese economy 

The results of the estimated resolution of the truck driver shortage calculated in 4-b. 

"Reduction of costs and resolution of driver shortage in logistics and transport services" 

were converted into the effect of an increasing labor productivity and total factor 

productivity. 

 

6. Research activities with international cooperation 

Under the governmental agreement of Germany and Japan, the joint research on SIA 

was commenced. On-line meetings were held twice, in the mid and end of June 2020. 

Also on-line symposium was held in conjunction with SIP-adus WS in November 2020. 

 

7. Convening of advisory committee 

To involve advice with various academic backgrounds, the Advisory Committee on SIA 

was formulated and six committee meetings were held during the period of this study. 

 

 

1.2  
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1  ─  
▬ⱡⱬכ◦ꜛfi ⱪ꜡◓ꜝⱶ SIP  2  ◦☻♥ⱶ≤◘כⱦ☻─

2018⁸ ⌐⅔™≡│⁸∕─ ─ ╩₈ ╩ ⇔

⇔≡™ↄ↓≤⌐╟╡⁸ ─ ⁸ ─ ⁸ ─⸗ⱦꜞ♥▫─

⁸ ה כⱦ☻─♪ꜝ▬Ᵽכ◘ ─ ♩☻◖ה ─ ─ ⌐

⇔⁸∆═≡─ ⅜ ─ ™ ╩ ╢↓≤⅜≢⅝╢ ─ ╩ ∆₉≤⇔≡™╢⁹ 

↓℮⇔√ ╩ ⇔≡™ↄ√╘⌐⁸↓─ ≢│⁸ ─2≈─ ⅛╠⁸ ─

▬fiⱤ◒♩╩ ∆╢↓≤╩ ⇔≡™╢⁹╕∏⁸ │⁸ ⌐ ∆╢

─ ≢№╢⁹ ⁸ ╩ ╛☻ⱦכ◘√⇔ ─ ┘ ╩ ╘╢√

╘⌐│⁸ ≤⇔≡⁸ ─ ⌐ ∆╢ ─ ⅜ ≢№╢⁹∕⇔≡⁸ ─

╩ ╢√╘⌐│⁸ ⅜⁸ ╛ ⌐ ╓∆ ╩⁸ ≤ ꜞ☻◒─ ⅛

╠ ⌐ ⇔≡⅔ↄ ⅜№╢⁹ 2│⁸ ╛⁸ ─ ┼─ ≢№╢⁹↓

─ ≢│⁸ ─ ▬fiⱤ◒♩╩ ∆╢⌐№√╡⁸ ⅎ┌ ─

╛ ▬fi☿fi♥▫Ⱪ ─ ⌐╟∫≡⁸ ─ ╛ ⌐≥─╟℮⌂ ™⅜№

╢─⅛╩ ⇔≡⅔ↄ ⅜№╢⁹ 

│⁸ ─ ─ ⁸ ⅛╠ ⌐⅛↑≡ ⇔√ ╩

⇔ ⇔√╙─≢№╢⁹ ≢│⁸╕∏⁸₈ ≤ SDGs≤─ ─ ₉⌐⅔™

≡⁸ ⅜ →╢₈ ⌂ Sustainable Development Goals₉ ─ 17─ ⁸

169 ≥♩♇◕כ♃─ ≤─ ╩ ⇔⁸ ─ ⌂ ⌐ ∆╢

╩ ╠⅛⌐⇔√⁹ ⌐⁸₈ ─ ◦Ⱶꜙ꜠כ◦ꜛfi₉╩ ⇔⁸∕─ ╩ ─

▬fiⱤ◒♩╩ ∆╢ ─ ─ ≤⇔≡ ⇔√⁹ ™≡⁸ ─╙√╠

∆▬fiⱤ◒♩╩⁸₈ ┼─ ₉⁸₈ ☻ⱦכ◘ ┼─ ₉⁸₈ ה ┼

─ ₉≤™℮ ≈─ ⅛╠ ⌐ ⇔√⁹ ─₈ ┼─ ₉≢│⁸₈

─ ₉⁸₈ ┘ CO2 ─ ₉≤™℮ ≈─ ╩

⇔√⁹ ─₈ ☻ⱦכ◘ ┼─ ₉⌐≈™≡│⁸₈ ┘ ─

≢─⸗ⱦꜞ♥▫ ₉⁸₈ ה כⱦ☻─♪ꜝ▬Ᵽכ◘ ┼─ ≤◖☻♩ ₉⁸

₈ ─ ≤ ⁸ ⌐ ∆╢ ─ ─ ₉⌐≈™≡ ╩ ⇔√⁹∕⇔≡⁸

─⁸₈ ה ┼─ ₉≢│⁸ ─ ⌐ ⅎ╢ ╩₈ ─

─ ⌐╟╢ ┼─ ₉⁸₈ ─ ─ ┼─ ₉≤

™℮ ⅛╠ ⇔√⁹ 

─ ⌐№√∫≡│⁸ ∞↑≢⌂ↄ ⌂ ─ ≢ ↕╣╢ ╩

⇔⁸ ≢─ ╩ ╕ⅎ⌂⅜╠ ╩ ╘√⁹╕√⁸₈ ─ ─

⌐ ∆╢ ₉ 29 1 12 ⌐ ≠⅝⁸20191 ⌐ ↕╣√ ≤

BMBF≢─Steering Committee⌐⅔™≡⁸ ▬fiⱤ◒♩ ⅜ ─ⱪ꜡

☺▼◒♩≤ ≠↑╠╣√⁹ ─ ⁸₈

↓─ ─ ≤⇔≡⁸♪▬♠─ ≤

⇔⌂⅜╠ ╩ ⇔√⁹ 
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2  ≤SDGs≤─ ─  

2.1  ≤ ─  

 SDGs≤│⌂⌐⅛ 

SDGs│⁸20159 ⌐ ↕╣√ ◘Ⱶ♇♩≢ ↕╣√Transforming our world: the 2030 

Agenda for Sustainable Development ⌐ ↕╣√2016⅛╠2030╕≢─ ─

≢№╢⁹SDGs│⁸  2.1-1─17─ ≢♩♇◕כ♃─⁸169≥ ↕╣≡™╢⁹ 

 2.1- 1 SDGs─ 17─  

 

:  70 ≢ ↕╣√Transforming our world: the 2030 Agenda for Sustainable Development, The 

United Nations General Assembly, Sep., 2015 ─ ⌐╟╢

(https://www.mofa.go.jp/mofaj/gaiko/oda/sdgs/pdf/000101402.pdf(20193 6 ╩ ™≡  

 

  

↓─ │⁸ ⅜ ⌂ ╩ ∆╢ ≢≥─╟℮⌐ ⇔ ╢─⅛╩ ╠⅛⌐

∆╢↓≤╩ ⌐⁸ ≤₈ ⌂ SDGsSustainable Development Goals≤

─ ╩ ∆╢╙─≢№╢⁹ 

 

♩♇◕כ♃

1. №╠╝╢ ─№╠╝╢ ─ ╩ ╦╠∑╢ 7

2. ╩ ╦╠∑⁸ ┘ ╩ ⇔⁸ ⌂ ╩ ∆╢ 8

3. №╠╝╢ ─∆═≡─ ₁─ ⌂ ╩ ⇔⁸ ╩ ∆╢ 13

4. ∆═≡─ ₁┼─ ⅛≈ ⌂ ─ ™ ╩ ⇔⁸ ─ ╩ ∆╢ 10

5. ☺▼fi♄כ ╩ ⇔⁸∆═≡─ ┘ ─ ╩ ℮ 9

6. ∆═≡─ ₁─ ≤ ─ ≤ ⌂ ╩ ∆╢ 8

7. ∆═≡─ ₁─⁸ ⅛≈ ≢⅝╢ ⌂ ◄Ⱡꜟ◑כ┼─▪◒☿☻╩ ∆╢ 5

8.
⅛≈ ⌂ ┘∆═≡─ ₁─ ⅛≈ ⌂ ≤ ⅝⅜™─№╢ ╠⇔™

╩(◒כ꞉ה♩fi☿כ▫♦) ∆╢
12

9.
꜠☺ꜞ◄fi♩ ⌂▬fiⱨꜝ ⁸ ⅛≈ ⌂ ─ ┘▬ⱡⱬכ◦ꜛfi─ ╩

╢
8

10. ┘ ─ ╩ ∆╢ 10

11. ≢ ⅛≈ (꜠☺ꜞ◄fi♩ ≢ ⌂ ┘ ╩ ∆╢ 10

12. ⌂ ╩ ∆╢ 11

13. ┘∕─ ╩ ∆╢√╘─ ╩ ∂╢ 5

14. ⌂ ─√╘⌐ ה ╩ ⇔⁸ ⌂ ≢ ∆╢ 10

15.
─ ⁸ ⁸ ⌂ ─ ⁸ ⌂ ─ ⁸ ┼─ ⁸⌂╠┘⌐

─ ─ ה ┘ ─ ╩ ∆╢
12

16.
⌂ ─√╘─ ≢ ⌂ ╩ ⇔⁸∆═≡─ ₁⌐ ┼─▪◒☿☻╩ ⇔⁸№╠

╝╢꜠ⱬꜟ⌐⅔™≡ ≢ ─№╢ ⌂ ╩ ∆╢
12

17. ⌂ ─√╘─ ╩ ╩ⱪ♇◦כ♫♩כⱤהꜟⱣכ꜡◓⁸⇔ ∆╢ 19

     

https://www.mofa.go.jp/mofaj/gaiko/oda/sdgs/pdf/000101402.pdf


2-2 
 

 ─  

⌐№√∫≡│⁸₈ ≤SDGs≤─ ⌐ ∆╢ ₉╩ ⇔√⁹ │⁸↓─

≢─ ╩ⱬ⁸≡⇔⌐☻כ ⇔√╙─≢№╢⁹ 

 

 

20194 5 ה 13:00-15:30  ה ☿fi♃כ

  

⅛╠│⁸20194 23 ה 13:00-14:30  ה

☿fi♃כ ⌐≡ ─ⱥ▪ꜞfi◓╩  

 

 

 2.1-2─ⱷfiⱣכ≢ ╩ ∫√⁹ 

 

 2.1- 2 ≤ SDGs≤─ ⌐ ∆╢  

 

ה    

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

⁸ ⱨ▼꜡כ 

 

♦◙▬fi ה ♦◙▬fi  

 

   

 

◦☻♥ⱶ ⱪכꜟ◓  

 

◦☻♥ⱶ ☿fi♃כ  

 

2.2  ─ ╖ 

 ▬fiⱤ◒♩─  

─ ▬fiⱤ◒♩│⁸⸗ⱦꜞ♥▫ │™℮╕≢╙⌂ↄ⁸∕╣╩ ∂≡ ╛

₁─ ⌂≥ ─ ₁⌐ ┬↓≤⌐⌂╢⁹ ⁸∕─▬fiⱤ◒♩│⁸ ─꜠ⱬꜟ╛ODD⁸

⌐╟∫≡ ⅝ↄ ⌂╢⁹ 

∕↓≢⁸ ≢│⁸ ≤SDGs≤─ ╩⁸ ─ ╡⁸1 ▬fiⱤ◒♩≤

▬fiⱤ◒♩⁸2 ▬fiⱤ◒♩≤ ▬fiⱤ◒♩⌐ ↑≡ ∆╢⁹↕╠⌐⁸

⌂▬fiⱤ◒♩⌐≈™≡│⁸ ╩⁸ ה ⌐כ◌כ♫כ○ⱦ☻⁸כ◘ ↑≡ ∆╢⁹ 
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▬fiⱤ◒♩≤ ▬fiⱤ◒♩ 

▬fiⱤ◒♩  ⅜⁸⸗ⱦꜞ♥▫─ ╩ ∂≡SDGs─ ⌐♩♇◕כ♃ה

╓∆ ╩ ∆⁹ 

▬fiⱤ◒♩  ⅜⁸SDGs─ ─┼♩♇◕כ♃ה ⌂▬fiⱤ

◒♩╩ ⇔≡⁸ ⌐ ─SDGs─ ⌐♩♇◕כ♃ה ╓∆ ╩ ∆⁹ 

 

▬fiⱤ◒♩≤ ▬fiⱤ◒♩ 

▬fiⱤ◒♩ SAE꜠ⱬꜟ1╛2─ ◦☻♥ⱶ ⅜ ⌐ ⇔√

⌐⁸SDGs─ ⌐♩♇◕כ♃ה ╓∆ ╩ ∆⁹↓╣⌐≈™≡│⁸SDGs─

≢№╢2030⌐│⁸╒╓⁸ ⇔≡™╢≤ ↕╣╢⁹  

 

▬fiⱤ◒♩  ODD⅜ ⌐ ⇔√SAE꜠ⱬꜟ3╛4─ ╛⁸꜠ ⱬꜟ5─

⅜ ⌐ ⇔√ ⌐⁸SDGs─ ⌐♩♇◕כ♃ה ╓∆ ╩ ∆⁹↓╣⌐≈™

≡│⁸SDGs─ ≢№╢2030 ≢─ │ ≤ ↕╣╢⅜⁸↓↓≢│⁸2030

⌐ ≢⅝╢⅛≥℮⅛⌐│ ∑∏⁸∕─ ╩ ╡╕≤╘√⁹  

 

 

 ▬fiⱤ◒♩ 

Global Mobility Report 2017 

Sustainable Mobility for All╟∫≡ ↕╣√Global Mobility Report 2017Sustainable Mobility for 

All, 2017≢│⁸ ⌂⸗ⱦꜞ♥▫╩₈ꜚ♬Ᵽ₉⁸₈☻☿◒▪הꜟ◘כ ₉⁸₈ כꜞ◓₉⁸₈

fiה⸗ⱦꜞ♥▫₉─ 4≈ ≢ ⇔≡™╢⁹↓─ ≢│⁸SDGs⌐│⸗ⱦꜞ♥▫⌐ ⇔

√ ⅜▫♥ꜞ⁸SDGs 3.6╛11.2⌐│⸗ⱦ⅜™⌂│♩♇◕כ♃╛ ⌐ ↕╣╢≤ ⌐⁸

─ ↄ─♃כ◕♇♩⅜ ⌂⸗ⱦꜞ♥▫≤ ⌐ꜞfi◒⇔≡™╢≤⇔⁸ ─4 ≤

SDGs ≤─ ╩  2.2-1─╟℮⌐ ⇔≡™╢⁹ 
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 2.2- 1 GMR 2017⌐⅔↑╢ ⌂⸗ⱦꜞ♥▫≤ SDGs─♃כ◕♇♩ 

  ∆╢ SDGs─♃כ◕♇♩ 

ꜚ♬Ᵽכ◘ꜟ 

▪ ◒ ☿ ☻ 

(Universal 

Access) 

 9.1 ה ▬fiⱨꜝ╩ ╗ ⌂ ⌂▬fiⱨꜝ   

11.2 ∆═≡─ ₁⌐ ⌂ ◦☻♥ⱶ┼─▪◒☿☻   

3.4 ⌐╟╢  

 

(Efficiency) 

 

 7.3 ─◄Ⱡꜟ◑כ ─ ─   

12.c ─ ⌐ ∂≡⁸ ⌂ ╩ ∆╢ ⌐

∆╢ ⌂ ╩   

12.3 ╡ ꜠ⱬꜟ─ ─ √╡─ ─

≤⁸ ╢↑⅔⌐fiכ▼♅▬ꜝⱪ◘ה ─ ─   

9.4 fiכꜞ◒≥ ┘ ה ⱪ꜡

☿☻─ ╩ ∂√▬fiⱨꜝ ⁸ ⌐╟╢

─   

17.14 ⌂ ─√╘─ ─ ╩   

 

(Safety) 

 

 3.6 ─ ⌐╟╢   

11.2 ∆═≡─ ₁⌐ ⌂ ◦☻♥ⱶ┼─▪◒☿☻  

 fiכꜞ◓

(Green) 

 7.3 ─◄Ⱡꜟ◑כ ─ ─   

13.1 ╛ ⌐ ∆╢ ⅔╟┘ ╩  

13.2 ╩ ─ ⁸ ┘ ⌐ ╡ ╗ 

3.4 ⌐╟╢  

3.9 ⁸⌂╠┘⌐ ⁸ ┘ ─ ⌐╟╢

┘ ─ ─ ⌂   

11.6 №√╡─ ─ ╩  

:  Sustainable Mobility for All (2017)─ pp. 26-27─ ⅛╠ ⁹SDGs─ ─♩♇◕כ♃

│⁸ ⌐╟╢ ╩ ⇔≡ ⇔√╙─ 

 

⌐⅔↑╢ ▬fiⱤ◒♩ 

 

 ⌐⅔↑╢ ▬fiⱤ◒♩│⁸ 1─ GMR 2017 ─ ↑╩ⱬ⁸≈≈⇔⌐☻כ

─ ╩ ⅎ≡ ─ ╓∆ ▬fiⱤ◒♩≤⇔≡⁸ ∆╢ SDGs─ ♩♇◕כ♃≥

╩  2.2-1─≤⅔╡ ⇔√⁹ 

 

⸗ⱦꜞ♥▫ ⌐ ∆╢ SDGs─♃כ◕♇♩╩  

ꜚ♬Ᵽהꜟ◘כ▪◒☿☻   a⁸11.1⁸11.3⁸11.5⁸11.7⁸11.a⁸11.b.9 ♩♇◕כ♃

fiכꜞ◓ ♩♇◕כ♃ 7.2⁸8.4  
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▬fiⱤ◒♩≤⇔≡ ⅎ╢↓≤⅜ ╩♩כ◕כ♃⌂ ♩♇◕כ♃ 3.9  

 

⌐ ∆╢ SDGs─♃כ◕♇♩╩  

│ ─ ─ ≢№╡⁸ │⁸ ⌐ ∆╢ ╛⁸

─ ╩ ∂≡⁸ ⌐ ⌐ ⅝⌂ ╩ ⅎ╢⁹↓╣╩ ⇔⁸

≢│⁸ ─ 4 ≈─⸗ⱦꜞ♥▫ ≤│ ⌐⁸ ≤─ ⅛╠⁸ ─ ⁸

⁸╩♩♇◕כ♃ ▬fiⱤ◒♩≤⇔≡ ↑√⁹ 

SDGs 8 ♩♇◕כ♃ 8.1 8.2, 8.4 

   SDGs 9 ♩♇◕כ♃ 9.4 

  SDGs 12 ♩♇◕כ♃ 12.1⁸12,2⁸12.4⁸12.5 

 

 ▬fiⱤ◒♩ 

≢│⁸ ▬fiⱤ◒♩─ ≤⇔≡⁸1 ─ ≤ ─ ⁸2

─ ⁸3 ─  ─ 3≈─ ╩ ⇔⁸ ∆╢ SDGs─ ♩♇◕כ♃

╩  2.2-2─ ╡≤⇔√⁹↓╣╠│⁸ ⌐⁸ꜚ♬Ᵽהꜟ◘כ▪◒☿☻ ≢─ ▬fiⱤ◒♩

╩ ∂≡⁸ ⅜ ┬╙─≢№╢⁹ 
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SDGs─ ─♩♇◕כ♃ │⁸ ⌐╟╢ ╩ ⇔√╙─⁹ 

 2.2- 1 ▬fiⱤ◒♩  

Ќ˔ϿАЕ

ế ˢйЅзϵрЕˣσϱрТж  ʺ Τ

νⱱ ᴦ σ▀Ộᴟχ ẉόϱЛЦ˔Єдрχ

Ϭ ϥ

9.1ʿ ӽʾׇẽϱрТжϬḯϚⱱ ᴦ σế σϱрТжᵫ

9.aʿᵫ ⁯τΣΪϥⱱ ᴦ σế σϱрТжᵫ Ϭ

πӗ Τνế (йЅзϵрЕˣπⱱ ᴦ

σ ◕ẉό ḧạ Ϭםᾝβϥ

11.1ʿβϓοχ ˑχ ΣϢόṁ Ђ˔РІϒχϯϼЈІᶎ

11.2ʿβϓοχ ˑτⱱ ᴦ σ ЄІГЭϒχϯϼЈІ ằ

11.3ʿβϓοχ⁯ˑχ╥ᴥἷʺ Τνⱱ ᴦ σ ḧạ ὓᵊʾḚ ếᴟ

11.5ʿ ḩ ←ᵲσςχ←ᵲχ יּ← Ϟ Ὂↄ ﬞϬ τ⌡ᾚ

11.7ʿ Ϟ῝ẶІЧ˔Іϒχ ϯϼЈІϬ ằ

11.aʿὊↄʺּזᵓʺḕẽ τΣΪϥ ◕ ʺ ◕ ΣϢό ḧχ ῨσνσΥϤϬ◦כ

11.bʿΚϣϠϥйЦиπχ › σ←ᵲзІϼḚ χ├ ρם☼

βϓοχ ˑχʺӗᴣΤν πΦϥⱱ ᴦ σ

ự ϵКиϻ˔ϒχϯϼЈІϬᶎ βϥ
7.3ʿ ᵦ χϵКиϻ˔῟ χᵠ χ

ế ˢйЅзϵрЕˣσϱрТж  ʺ Τ

νⱱ ᴦ σ▀Ộᴟχ ẉόϱЛЦ˔Єдрχ

Ϭ ϥ

9.1ʿ ӽʾׇẽϱрТжϬḯϚⱱ ᴦ σế σϱрТжᵫ

9.4ʿⱢᾛ῟ ΰ ρϼз˔рṪ ẉόḕẽ ἷṪ ʾ▀ỘФкЈІχ ᶈ Ϭ αθϱрТ

жᵠ ʺ▀Ộᵠ τϢϥⱱ ᴦ χΰ

ⱱ ᴦ σ ▀ Ἱ Ϭᶎ βϥ

12.3ʿ Ϥ йЦиχ ᵦ χԁ θϤχ ṏχ ᾚρʺ ▀ʾЂФжϱЎϴ˔рτ

ΣΪϥ χ ﬞχᾚ

12.cʿᶆ⁯χ ệτᴂαοʺ σ Ϭ βϥᴟ τ βϥ ῟ σ ỲϬ› ᴟ

ⱱ ᴦ σᵫ χθϛχם☼︣ ϬếᴟΰʺϽ

к˔НиʾО˔ЕЗ˔ЄАФϬᶨ ᴟβϥ
17.14ʿⱱ ᴦ σᵫ χθϛχ ├χԁḤ Ϭếᴟ

ΚϣϠϥ χβϓοχ ˑχὲῴ σ ᶨϬᶎ

ΰʺ ♅Ϭ βϥ

3.4ʿ ḇ בḆτϢϥֿכ ♂ ᾚ

3.6ʿ ᵦχ ῖ ⱧᾮτϢϥ♂ יּ ᾚ

πӗ Τνế (йЅзϵрЕˣπⱱ ᴦ

σ ◕ẉό ḧạ Ϭםᾝβϥ
11.2ʿβϓοχ ˑτⱱ ᴦ σ ЄІГЭϒχϯϼЈІ ằ

βϓοχ ˑχʺӗᴣΤν πΦϥⱱ ᴦ σ

ự ϵКиϻ˔ϒχϯϼЈІϬᶎ βϥ

7.2ʿ ᵦχϵКиϻ˔ЬАϼІτΣΪϥ™ ᴦ ϵКиϻ˔χᶤ›χ ᴥ

7.3ʿ ᵦ χϵКиϻ˔῟ χᵠ χ

Τνⱱ ᴦ σὊↄ ẉόβϓοχ ˑ

χḁ Τν ▀ σᾼ ρ ΦΥΜχΚϥ ḧϣ

ΰΜᾼ (Дϰ˔ЈрЕʾм˔ϼ)Ϭ βϥ

8.4ʿ ρ ▀χⱢᾛ῟ χ ᵠ ʺὊↄ ρḕẽӂᴟχ

ế ˢйЅзϵрЕˣσϱрТж  ʺ Τ

νⱱ ᴦ σ▀Ộᴟχ ẉόϱЛЦ˔Єдрχ

Ϭ ϥ

9.4ʿⱢᾛ῟ ΰ ρϼз˔рṪ ẉόḕẽ ἷṪ ʾ▀ỘФкЈІχ ᶈ Ϭ αθϱрТ

жᵠ ʺ▀Ộᵠ τϢϥⱱ ᴦ χΰ

πӗ Τνế (йЅзϵрЕˣπⱱ ᴦ

σ ◕ẉό ḧạ Ϭםᾝβϥ
11.6ʿ ◕͍ ΚθϤχḕẽ χӂֲốϬὖᾚ

ṓῙ ẉόζχֲốϬὖᾚβϥθϛχừẍ ├

Ϭ„αϥ

13.1ʿṓῙḩ ←ᵲϞꜛ ←ᵲτ βϥế ΣϢό ᴂ Ϭếᴟ

13.2ʿṓῙ ├Ϭ⁯ χ ├ʺ ẉόὓᵊτ Ϥ₅Ϛ

Τνⱱ ᴦ σὊↄ ẉόβϓοχ ˑ

χḁ Τν ▀ σᾼ ρ ΦΥΜχΚϥ ḧϣ

ΰΜᾼ (Дϰ˔ЈрЕʾм˔ϼ)Ϭ βϥ

8.1ʿᶆ⁯ ệτᴂαθ͍ ΚθϤὊↄ ⱱ

8.2ʿ ᴟʺṪ ΰ ẉόϱЛЦ˔ЄдрϬ αθ‰ΜйЦиχὊↄ ▀ χ

8.4ʿ ρ ▀χⱢᾛ῟ χ ᵠ ʺὊↄ ρḕẽӂᴟχ

ế ˢйЅзϵрЕˣσϱрТж  ʺ Τ

νⱱ ᴦ σ▀Ộᴟχ ẉόϱЛЦ˔Єдрχ

Ϭ ϥ

9.4ʿⱢᾛ῟ ΰ ρϼз˔рṪ ẉόḕẽ ἷṪ ʾ▀ỘФкЈІχ ᶈ Ϭ αθϱрТ

жᵠ ʺ▀Ộᵠ τϢϥⱱ ᴦ χΰ

ⱱ ᴦ σ ▀ Ἱ Ϭᶎ βϥ

12.1ʿⱱ ᴦ σ ρ ▀τḩβϥ10 ὓᵊ ϙˢ10YFPˣϬם☼ΰʺ ⁯︠ χᴞʺβ

ϓοχ⁯ˑΥ ├Ϭ„αϥ

12.2ʿ Ɫᾛχⱱ ᴦ σḚ ẉό῟ σ Ϭ

12.4ʿᴟᶘ Ϟל ṏ χ ṓʺ ʺ ϒχ Ϭ τ⌡ᾚ

12.5ʿ ṏ χ ♁ʺ⌡ᾚʺ™ ẉό™ τϢϤʺ ṏ χ Ϭ τ⌡ᾚβϥ

ꜛ

כּ

▀

Ộ

ʹʹʹʹ

ⱱ

ᴦ

σ

Я

Р

з

Г

ӗ

г

И

Н

Ђ

и

ʾ

ϯ

ϼ

Ј

І

῟

Ͻ

з

р
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SDGs─ ─♩♇◕כ♃ │⁸ ⌐╟╢ ╩ ⇔√╙─⁹ 

 2.2- 2 ▬fiⱤ◒♩  

Ќ˔ϿАЕ

ΚϣϠϥ χΚϣϠϥἹ χ ₉Ϭ ϩϣδϥ

1.1ʿớ χ ₉χ

1.2ʿᶆ⁯ Ṱχ ₉χ ᾚ

1.4ʿὊↄ Ɫᾛϒχ σᾂ

ṡᵐϬ ϩϣδʺ ӗ ẉόֵ ᵠ Ϭםᾝΰʺ

ⱱ ᴦ σ ỘϬ βϥ

2.3ʿ ṛ χיּ▀ ▀ ρ χΰ

2.4ʿ Ộχ ▀ ρⱱ ᴦ ΰ

Τνⱱ ᴦ σὊↄ ẉόβϓοχ ˑχḁ

Τν ▀ σᾼ ρ ΦΥΜχΚϥ ḧϣΰΜᾼ

(Дϰ˔ЈрЕʾм˔ϼ)Ϭ βϥ

8.1ʿᶆ⁯ ệτᴂαθ͍ ΚθϤὊↄ ⱱ

8.2ʿϱЛЦ˔ЄдрτϢϥ‰йЦиχὊↄ ▀ χ

8.3ʿ ⇔ḼỘχ ʾ Ϭ

8.5ʿḁ Τν ▀ σᾼ ẉό ΦΥΜχΚϥ ḧϣΰΜ▫Ⱨʺσϣότ ԁ ԁ Ỳ

Ϭ

8.9ʿⱱ ᴦ σḢΊỘϬ βϥθϛχ ├ ӛם☼

ế ˢйЅзϵрЕˣσϱрТж  ʺ Τνⱱ

ᴦ σ▀Ộᴟχ ẉόϱЛЦ˔Єдрχ Ϭ ϥ
9.2ʿᾼ ΣϢόGDPτ ϛϥ▀ỘЈϼЌ˔χ ᴥ

ᶆ⁯ ẉόᶆ⁯ḧχ Ϭ βϥ
10.1ʿᶆ⁯ ᴞӡ40%χ Ϭ⁯ ỡӟ τ

10.2ʿβϓοχ ˑχ ếᴟẉόּזᵓ ʺὊↄ ẉό Ⱶ σ ḯϬ

ӽ Ὁχ ῐʺᵕ ʺⱱ ᴦ σ χ ʺⱱ

ᴦ σ χὊְʺ₳ ᴟϒχ ʺσϣότ χ

ᴟχ ♁ʾᵕ ẉό χ ﬞϬ ♁βϥ

15.2ʿ χⱱ ᴦ σὊְχ ρʺ ᵦ π ṛ ẉό™ χ ᴥ

ΚϣϠϥ χΚϣϠϥἹ χ ₉Ϭ ϩϣδϥ 1.5ʿ ₉ χớ σṓ ᾝ Ϟ←ᵲϒχ פֿ χὖᾚ

ṡᵐϬ ϩϣδʺ ӗ ẉόֵ ᵠ Ϭםᾝΰʺ

ⱱ ᴦ σ ỘϬ βϥ

2.1ʿṡᵐχ

2.2ʿΚϣϠϥἹ χֵ χᵔ

ΚϣϠϥ χβϓοχ ˑχὲῴ σ ᶨϬᶎ ΰʺ

♅Ϭ βϥ

3.1ʿ ᵦχ ▀ χ♂ Ϭ⌡ᾚ

3.2ʿ ⱪʺ5⅞ ⱪχ♂ ᾚ

3.8ʿгИН˔ЂиʾХиІʾϸНйАЅχ

3.9ʿ ᵲᴟᶘ σϣότʺל ṓʺ ẉόל χױ τϢϥ♂ ẉόכ χὯ χ σ

ᾚ

βϓοχ ˑχ ρ־ χ ᴦ ρⱱ ᴦ σḚ

Ϭᶎ βϥ

6.1ʿӗ πӗᴣσԐ χ Τν σϯϼЈІχ

6.2ʿ Τν σᴞ ☼ ʾ־ ☼ ϒχϯϼЈІχ

ΚϣϠϥ χβϓοχ ˑχὲῴ σ ᶨϬᶎ ΰʺ

♅Ϭ βϥ
3.cʿᵫ ⁯χ ὲ∞ ẉό ὲ ∙χ ᶈ

βϓοχ ˑϒχ Τν῝ σלχ‰ΜễӾϬ ằ

ΰʺ ᵶᶘ χṐᵓϬ βϥ

4.1ʿβϓοχ◓ςϜΥ Τν῝ πלχ‰Μ ʾ ễӾϬ

4.2ʿβϓοχ◓ςϜΥʺלχ‰Μ ⱪχ Ͼϯẉόʺכ◦ ᶘ ễӾτϯϼЈІβϥά

ρτϢϤʺ ễӾϬ Ϊϥ Υ Ξ

4.3ʿβϓοχ ˑΥʺ︣₇σᴣᶊπלχ‰ΜṪ ễӾʺ ỘễӾẉό ᶘϬḯϚ‰ ễӾϒ

χ σϯϼЈІϬ ϣϦϥϢΞτβϥ

4.4ʿ ΦΥΜχΚϥ ḧϣΰΜ▫ⱧΣϢόṞỘχṪ Ϭ Πθֿיּבρ χᶤ›χ ᴥ

4.5ʿ פֿ ΥʺΚϣϠϥйЦиχễӾϞ ỘἩ τ τϯϼЈІπΦϥ

4.6ʿβϓοχֿיּבΣϢό χ Υ ϙ Φ ẉόṁ ὓ▄ Ϭ τνΪϣϦϥ

ϢΞτβϥ

4.7ʿβϓοχᶘ Υⱱיּ ᴦ σᵫ Ϭ βϥθϛτ σ ꜡ẉόṪ Ϭ πΦϥϢ

Ξτβϥ

Τνⱱ ᴦ σὊↄ ẉόβϓοχ ˑχḁ

Τν ▀ σᾼ ρ ΦΥΜχΚϥ ḧϣΰΜᾼ

(Дϰ˔ЈрЕʾм˔ϼ)Ϭ βϥ

8.6ʿ ʺ ᶘΣϢό ỘἩ ΜγϦϜ“ϩσΜֿיּבχᶤ›Ϭ τᾚϣβ

ʹʹʹʹ
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 ⱨ○♪כ꜠♩≥כ☺♫◦ 

GMR 2017│⁸ ─4 ≢№╢₈ꜚ♬Ᵽ₉⁸₈☻☿◒▪הꜟ◘כ ₉⁸₈ ₉⁸₈◓

≈ⱦꜞ♥▫₉─4⸗הfiכꜞ ⱨ○♪כ꜠♩≥כ☺♫◦⁸│⌐ ─ ⅜ ∆╢≤ ⇔≡

™╢⁹ ≢│⁸ ─ ▬fiⱤ◒♩╩ ⅎ╢ ╩ⱨ○♪כ꜠♩≥כ☺♫◦⁸│⌐

∑≡ ∆╢⁹ 

 

2.3   

↓↓≢│⁸ ⇔√ ╖⌐ ∫≡⁸ ⌂≥─ ╩ ⌐ ™≡⁸ ⅜ SDGs─

⌐♩♇◕כ♃ה ╓∆ ≤ ─▬fiⱤ◒♩╩ ∆╢⁹ ─▬fiⱤ◒♩⌐≈™≡│⁸

╩⁸ ה כ◌כ♫כ○≥☻ⱦכ◘ ⌐≈ⱦꜞ♥▫─3⸗ה♪כ▪▼◦⁸

↑≡⁸ ∆╢⁹ 

 

 ▬fiⱤ◒♩ 

 2.3-1│ ▬fiⱤ◒♩╩ ⇔√╙─≢№╢⁹↓↓≢⁸ ⁸ ┘⌐

≤⇔≡ ↕╣≡™╢ SDGs─♃⁸│♩♇◕כ  2.2-1≢ꜞ☻♩▪♇ⱪ⇔√ ▬fiⱤ◒♩

⅛╠⁸ ⌂╙─╩ ⇔√╙─≢№╢ ∆╢ ▬fiⱤ◒♩⌐≈™≡╙ ⁹ 

╕∏⁸ ⌂⸗ⱦꜞ♥▫─₈ꜚ♬Ᵽ₉☻☿◒▪הꜟ◘כ⌐ ∆╢ ─ ≤⇔≡

│⁸ ⁸ ⌐ ∆╢ ╛⁸ ⅜ ⌐⌂╢ ◦☻♥ⱶ

⅜ →╠╣╢⁹↓╣╠ ה ─ ─ │⁸SDGs 11─ ⌐ ⌐ ∆

╢⁹∕⇔≡⁸↓╣│⁸SDGs 1 ─1.4♩♇◕כ♃⌐ ⌐ ⌐ ∆╢↓≤⌐⌂╢⁹ 

⌂⸗ⱦꜞ♥▫─₈ ₉⌐ ∆╢ ─ ≤⇔≡│⁸CACCCooperative 

Adaptive Cruise Control╛ ⌐╟╢ ╛ ─ ⅜ →╠╣╢⁹↓╣│

SDGs─ 7╛9─ ⌐ ⌐ ∆╢⁹√∞⇔⁸ACCAdaptive Cruise Control⌐≈™≡

│⁸ ⅜ ™ ⁸ ⅜╗⇔╤ ╩ ⅝ ↓∆ ╙ ↕╣≡⅔╡ √≤ⅎ┌

, 2012⁸∕─ │⁸ 7⌐│Ⱡ●♥▫Ⱪ⌂▬fiⱤ◒♩╩╙√╠∆↓≤⌐⌂╢⁹↕╠⌐⁸

₈ ╩כ☺♫◦│⌐₉ ⅎ╢⁹∆⌂╦∟⁸ ⅜ ∆╣┌∕╣⌐ ∂≡ ╙ ∆╢⅛╠

≢№╢⁹ ⅎ≡⁸ ⌐╟╢▪◒☿ꜟ ⌂≥─◄◖♪ꜝ▬Ⱪ │ ⌐

─ ⌐ ∆╢≢№╤℮⁹ 

⌂⸗ⱦꜞ♥▫─₈ ₉⌐ ∆╢ ─ ≤⇔≡│⁸ ◦☻♥ⱶ⌐╟

╢ ⁸ACC⁸CACC⁸ ⌐╟╢♪ꜝ▬Ᵽכ─ ⅜ →╠╣╢⁹

─ │ ─╖⌂╠∏⁸ ╩ ∂≡⁸ ╛ ⁸ ─

⌐╙ ∆╢⁹↓╣╠│⁸SDGs─ 3≤ 11─ ⌐ ∆╢ ◖ꜝⱶ 1 ⁹∕

⇔≡⁸ ─ │⁸ ─ ╛ ─ ⁸ ה☻● ─

⌐≈⌂⅜╡⁸ ⌂⸗ⱦꜞ♥▫─₈ ─≈fi₉─2כꜞ◓₈≥₉ ─ ⌐

∆╢↓≤⌐⌂╢⁹ 

⌂⸗ⱦꜞ♥▫─₈◓ꜞכfi₉⌐ ∆╢ ≤⇔≡│⁸CACC⌐╟╢ ●☻

⁸ ⅜ →╠╣╢ ◖ꜝⱶ2 ⁹↓╣│SDGs─ 7⁸8⁸9⁸11
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─ ⌐ ⌐ ∆╢⁹∕⇔≡⁸ ⌐⁸ │⁸ ▬fiⱤ◒♩⇔≡⁸

╩ ⇔⁸ ─3.9♩♇◕כ♃─3 ⌐ ∆╢⁹ 

⌐⁸ ⌐≤∫≡│⁸SAE꜠ⱬꜟ1╛2─ ─ │⁸ ─

⌐ ⇔⁸ ⌐│⁸ ≤⌂∫≡⁸SDGs8─♃8.1♩♇◕כ─ ⌐ ∆

╢⁹ 
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: SDGs─♃כ◕כ♩⌐ ⇔√ │ⱳ☺♥▫Ⱪה▬fiⱤ◒♩⁸ │Ⱡ●♥▫Ⱪה▬fiⱤ◒♩─ ╩ ∆╢⁹╕√⁸ │⁸ⱳ☺♥▫Ⱪה▬fiⱤ◒♩≤Ⱡ●♥▫

Ⱪה▬fiⱤ◒♩─ ─ ⅜№╢↓≤╩ ∆⁹SDGs─ ─♩♇◕כ♃ │⁸ ⌐╟╢ ╩ ⇔√╙─⁹ ─ ╙  

 2.3- 1 ▬fiⱤ◒♩

ἇ
гИН˔Ђ

иʾϯϼЈІ
῟ ӗ Ͻз˔р

г

И

Н

Ђ

и

ʾ

ϯ

ϼ

Ј

І

‰ ᶐ♪ʺיּ ᵲּיτ β

ϥ֫ כ◦

ⱳ ῝Ặῖ ЄІГЭ

ˢ Ὲ ˣτϢϥ‰

ʺיּ ᵲּיχ῝Ặῖ

χ Ӭᴟ

11.2ʿβϓοχ ˑτⱱ ᴦ σ ЄІГЭϒχ

ϯϼЈІ ằˢ˴ˣ

11.7ʿ Ϟ῝ẶІЧ˔Іϒχ ϯϼЈІϬ

ằˢ˴ˣ

11.aʿὊↄʺּזᵓʺḕẽ τΣΪϥ ◕ ʺ ◕

ΣϢό ḧχ ῨσνσΥϤϬ◦כ

ˢ˴ˣ

1.4ʿὊↄ Ɫᾛϒχ σ

ᾂ ˢ˴ˣ

῟

CACCʺ “τϢϥ

ᵔ םʺ “ χᵠ

ˢACCψNegative Impact

χᴦ ˣ

7.3ʹ ᵦ χϵКиϻ˔῟ χᵠ χ

ˢ˴˵ˣ

9.4ʿⱢᾛ῟ ΰ ʺḕẽ ἷṪ ʾ▀ỘФкЈ

ІϬ αθϱрТжᵠ ʺ▀Ộᵠ τϢϥⱱ

ΰ ˢ˴ˣ

ӗ

ӗ ֫ ЄІГЭ τϢ

ϥⱧᾮχᾚ

ЖжϱН˔χ ὖᾚˢ

“ḯϚˣ

3.4ʿ ḇ בḆτϢϥֿכ ♂ ᾚ ˢ˴ˣ

3.6ʿ ᵦχ ῖ ⱧᾮτϢϥ♂ יּ ᾚˢ˴ˣ

11.2ʿβϓοχ ˑτⱱ ᴦ σ ЄІГЭϒχ

ϯϼЈІ ằˢ˴ˣ

Ͻ

з

р

CACCτϢϥᴛע῟ᴮϹІ

⌡ᾚʺ ṓױ ל

⌡ᾚˢACCψNegative

Impactχᴦ ˣ

7.3ʿ ᵦ χϵКиϻ˔῟ χᵠ χ

ˢ˴˵ˣ

8.4ʿ ρ ▀χⱢᾛ῟ χᵠ ʺὊↄ ρḕ

ẽӂᴟχ ˢ˴˵ˣ

9.4ʿⱢᾛ῟ ΰ ρϼз˔рṪ ẉόḕẽ ἷ

Ṫ ʾ▀ỘФкЈІχ ᶈ Ϭ αθϱрТж

ᵠ ʺ▀Ộᵠ τϢϥⱱ ᴦ χΰ ˢ˴ˣ

11.6ʿ ◕͍ ΚθϤχḕẽ χӂֲốϬὖᾚˢ˴

˵ˣ

3.9ʿ ᵲᴟᶘ ʺל ṓױ

σςτϢϥ♂ ʾכ χ

ᾚ ˢ˴˵ˣ

ꜛ

כּ

▀

Ộ

ꜛ ‰Ộχ▀כּ ᴥᴣ ᴟ

8.2 ᴟʺṪ ΰ ẉόϱЛЦ˔ЄдрϬ αθ

‰ΜйЦиχὊↄ ▀ χ ˢ˴ˣ

8.1ʿᶆ⁯ ệτᴂαθ͍

ΚθϤὊↄ ⱱ

ˢ˴ˣ

ρЌ˔ϿАЕ

ϱрОϼЕ ḧ ϱрОϼЕ

־ χᵠ ễӾṐᵓχᶈχ ρᶊ₯χ

ЄЗЅ˔ρЕй˔ЖϷТ

ṕ

Ṗ

ṕṧṖ

ḭ

ṕṧṖ

ḭ

ṕṧṖ
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◖ꜝⱶ1 ≤ ─ ─  

─ ⌐╟╢ ─Ⱨ⁸╡№≢16,765─1970│◒כ

≤ ─Ⱨ⁸2004╣∙╣⧵⁸│≢◒כ─ 952,720⁸1,183,617≢№╢⁹ ⁸

2018─ ⁸ ⁸ │⁸∕╣∙╣⁸430,601⁸3,532⁸525,846

≢№╡⁸™∏╣╙2004 ⅛╠50% ⇔≡™╢⁹  2.3-2  

 ⁸ ⌐ ╩ ∂╢≤⁸WTO(2018a)⌐╟╣┌⁸ ≢ 135 ⅜

⇔⁸  5,000⅜ ⇔≡™╢⁹WTO(2018a)─ ⌐╟╢ ─ 10 №√╡

─ 2016╩╖╢≤⁸▬fi♪⁸Ⱪꜝ☺ꜟ⁸ ⁸꜡◦▪─ 10

№√╡─ │⁸∕╣∙╣⁸ ─ 5.5⁸4.8⁸4.4⁸4.4─ ⌐№

╢⁹  2.3-3   

  
 

: 1959╕≢│ ⌂ ─ ─ │ ╕

⌂™  

: 1965╕≢─ │ ╩ ╗  

: 1971╕≢│ ╩ ╕⌂™  

: ₈ ₉≤│ ─ ⅛╠ 24 ⌐ ⇔√ ╩™℮ 

₈ 30 ─ ⌐≈™≡₉╟╡  

 2.3- 2 ─ ─  

 
: WHO, Global Status Report on Road Safety 2018╟╡  

 2.3- 3 ⌐⅔↑╢ 10 №√╡─ 2016  
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◖ꜝⱶ 2 ●☻ ≤ ─  

  

IEA(2018)⌐╟╣┌⁸ ─◄Ⱡꜟ◑כ ─ CO2 ─ 18.1%⅜⁸ ⅛

╠─╙─≢№╢⁹ ≢│⁸↓─ │⁸↓╣╟╡ ⌂ↄ⁸16.3%≤⌂∫≡™╢⁹  2.3-4 

⁸ │⁸ ─ ∞↑≢│⌂ↄ ⌂≥─ ⅛

╠╙ ↕╣≡™╢⅜⁸WHO(2018b)⌐╟╣┌⁸2016⌐│ ≢420 ⅜ ⌐

╟╡ ⌐⇔≡™╢⁸≤⇔≡™╢⁹ 

  

 

 
 : IEA, CO2 Emissions from Fuel Combustion, 2018╟╡  

 2.3- 4 CO2 ◄Ⱡꜟ◑כ כ♃◒☿─ 2016  
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 ▬fiⱤ◒♩ 

ה  ☻ⱦכ◘

 2.3-5│ ה ╩☻ⱦכ◘ ⌐⁸ ▬fiⱤ◒♩╩ ⇔√╙─≢№╢⁹ 

╕∏⁸ ⌂⸗ⱦꜞ♥▫─₈ꜚ♬Ᵽ₉☻☿◒▪הꜟ◘כ⌐ ∆╢ ─ ≤⇔

≡│⁸ ≢─SAE꜠ⱬꜟ4 ╩ ™√ ─ ⅜ →╠╣╢⁹↓─

│⁸ ⅜ ↄ ─ ⅜ ™≡™╢ ─Ᵽ☻ ╩ ⁸ ∆╢╙─≤⌂╡⁸SDGs

11─ ⌐ ⌐ ∆╢⁹∕⇔≡⁸∕╣│⁸ ▬fiⱤ◒♩≤ ⌐⁸ ⌐SDGs 

1⁸ ─1.4♩♇◕כ♃⌐ ⌐ ∆╢⁹╕√⁸ ─ ─ ╩ ⇔⁸

SDGs 4⌐ ∆╢↓≤⌐⌂╢⁹↕╠⌐⁸↓─ ╩ ∆╢↓≤⌐╟∫≡⁸ ⇔™ⱦ

☺Ⱡ☻─ ⅜ ↕╣⁸SDGs 8⁸ ─8.3♩♇◕כ♃⌐ ⌐ ∆╢⁹↓─₈ꜚ♬Ᵽכ

₉☻☿◒▪הꜟ◘ ─ │⁸₈ ₉ fi₉כꜞ◓₈╛ כ☺♫◦╙⌐ ╩ ⅎ╢⁹

─ ⌐╟∫≡ ─ ⅜ ∆╢≤ ⌐ ◖☻♩⅜ ↕╣⁸╕√⁸

∕─ ≤⇔≡⁸ ●☻⅜ ↕╣╢⅛╠≢№╢⁹ 

⌂⸗ⱦꜞ♥▫─₈ ₉ ⌐ ∆╢ ≤⇔≡│⁸ ─ ⁸

♩ꜝ♇◒╩ ╗ ⌂ ◦☻♥ⱶ─ ⅜ →╠╣╢⁹↓╣╠│⁸ ⁸↕╠⌐

∆╢≤ ↕╣≡™╢♪ꜝ▬Ᵽכ ┼─ ≤⌂╢≤≤╙⌐⁸SDGs─ 7╛ 9─ ⌐

⌐ ∆╢ ◖ꜝⱶ3 ⁹∕⇔≡⁸↓─₈ ₉─ │⁸Ᵽ☻╛♩ꜝ♇◒⅛╠─

●☻⁸ ─ fi₉כꜞ◓℮₈™≥ ╩כ☺♫◦─┼ ∆╢⁹ ⁸

↓─╟℮⌂ ⌂ ◦☻♥ⱶ╩ ≢ ∆╢√╘⌐│⁸▬fiⱨꜝ≤ ─◦☻♥ⱶ

⅜ ≤⌂╢⁹ ─ ™ ⅜ ≢ ⌐ ⇔◦☻♥ⱶ⅜ ⌂╠┌⁸ ─꜠☺ꜞ◄

fi☻╩ ♩♇◕כ♃╡⌂⌐≥↓╢∑↕ 11.5╛ 13.1⌐ ⇔≡│Ⱡ●♥▫Ⱪ⌂▬fiⱤ◒♩╩ ╓

∆ ⅜№╢⁹ ⌐│⁸SDGs♃⁸⌐8.5♩♇◕כⱳ☺♥▫Ⱪ⌂ ≤Ⱡ●♥▫Ⱪ⌂ ─

─ ⅜ ⅎ╠╣╢⁹ ⌂╠┌⁸ ─ │⁸♪ꜝ▬Ᵽכ⌐≤∫≡│ ≤⌂

╢ ≢⁸♪ꜝ▬Ᵽכ─ ⅜ ╖⁸ ⌐│ ≤™℮ ╩ ⅝ ↓∆ ⅜

№╢⅛╠≢№╢⁹ 

─ ⁸ ♩ꜝ♇◒│⁸ ⌂⸗ⱦꜞ♥▫─₈ ₉ ╩↕╠⌐

⇔⁸SDGs─ 3≤11⌐ ∆╢⁹∕⇔≡⁸↓╣│⁸₈ fi₉כꜞ◓₉⁸₈ ⌐◦♫☺

כ ╩ ∆╢⁹ ⌂╠┌⁸ ─ ⌐╟∫≡⁸ ─ ⁸ ─ ⁸

ה☻● ─ ⅜╙√╠↕╣╢⅛╠≢№╢⁹ 

─ ⁸ ♩ꜝ♇◒╩ ╗ ⌂ ◦☻♥ⱶ─ │⁸ ⌂⸗

ⱦꜞ♥▫─₈◓ꜞכfi₉ ─ ⌐ ∆╢⁹ ⌐╟∫≡ ⅜ ⇔⁸ ●

ה☻ ─ ⅜ ↕╣╢⅛╠≢№╢⁹↓╣│⁸SDGs─ 7⁸8⁸9⁸11─ ⌐

∆╢⁹∕⇔≡⁸ ⌐⁸ │⁸ ─ ╩ ∆╢↓≤╩ ∂≡⁸

⌐ ♩♇◕כ♃─3 3.9─ ⌐ ∆╢⁹ ⁸♪ꜝ▬Ᵽכ ⌐ ⇔⁸ ⌐

─♩ꜝ♇◒ ╩ⱨ▼ꜞכ⌐ ∆╢ ⅝╙ ╠╣╢⁹ ⌐╟╡♪ꜝ▬Ᵽכ ⅜

↕╣√ ⁸ⱨ▼ꜞכ ⅜ ⌐ ╢ ╙№╢⅜⁸ ⌐⅔↑╢♩fi km№√╡─

●☻ │⁸ │ ╟╡╙ ⌐ ⌂™⁹ ♩ꜝ♇◒≤ⱨ▼ꜞכ ─

─♪כ⸗ ╖ ╦∑⌐╟╡⁸ ◦☻♥ⱶ─ ⅜↕╠⌐ ∆╢ ⌐│⁸
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─ ⌐╟╡ ●☻⅜ ↕╣╢≤≤╙⌐⁸ ─ ⅜ ⇔⁸ ⌐╙

∆╢ ⅜№╢⁹ 

⌐⁸ ⌐≤∫≡│⁸SAE꜠ⱬꜟ3 ─ ─ │⁸ ─

⌐ ⇔⁸ ─ ה ─≢☻ⱦכ◘ ⌐╟╢ ─ ≤

╕∫≡⁸ ─ ─ ╩╙√╠∆⁹∕⇔≡⁸∕╣│ ⌐⁸SDGs8♃כ◕♇

♩8.1─ ⌐ ∆╢⁹ 
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 2.3- 5 ▬fiⱤ◒♩ ה ☻ⱦכ◘
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ↄ ﬞϬ τ⌡ᾚˢ˵ˣ

13.1ʿṓῙḩ ←ᵲϞꜛ ←ᵲτ βϥế ΣϢ
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ẉό ΦΥΜχΚϥ ḧϣ
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ˢ˴ˣ
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ˢ˴ˣ
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◖ꜝⱶ3 ♪ꜝ▬Ᵽכ ─  

 ≢⁸50 ─ │ ─ 41.7 ≢№╢⅜⁸ ≢│⁸↓

─ ⅜ 56.6 ⌐ ╪≢™╢⁹↓─√╘⁸ ♪ꜝ▬Ᵽכ⅜↓↓ 10 ⌐ ⌐

⇔⁸♪ꜝ▬Ᵽכ⅜ ⌐ ∆╢≤ ↕╣≡™╢⁹  2.3-6  

 

 

 

 
 

27 ( e- Stat) ₈ ─ ⁸ ⁸

⁸ 15 ┘ ₉╩ ™≡  

 2.3 - 6 ─  

 

15̇ 19⅞

0.1%

20̇ 24⅞

1.1%
25̇ 29⅞

2.6%
30̇ 34⅞

4.9%

35̇ 39⅞

7.9%

40̇ 44⅞

13.0%

45̇ 49⅞

13.8%

50̇ 59⅞

24.4%

60̇ 69⅞

26.6%

70⅞ӟ

5.5%

ṕ Ṗ

15̇ 19⅞

1.3%
20̇ 24⅞

5.8%

25̇ 29⅞

7.9%

30̇ 34⅞

8.9%

35̇ 39⅞

10.4%

40̇ 44⅞

12.6%
45̇ 49⅞

11.4%

50̇ 59⅞

20.1%

60̇ 69⅞

15.6%

70⅞ӟ

6.0%

ṕ Ṗ
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כ◌כ♫כ○  

╩כ◌כ♫כ○│2.3-7  ⌐⁸ ▬fiⱤ◒♩╩ ⇔√╙─≢№╢⁹ 

╕∏⁸ ⌂⸗ⱦꜞ♥▫─₈ꜚ♬Ᵽ₉☻☿◒▪הꜟ◘כ ⌐≈™≡│⁸꜠ⱬꜟ4

≢ ⅜ ⌂™ ╙ ∆╢≤⁸ ╩ ╘⁸∆═≡─ ─▪◒☿☻ │ ⌐

⇔⁸SDGs 11─ ⌐ ⌐ ∆╢⁹√∞⇔⁸ ─ │⁸ ⌐

⌂ ⌐ ↕╣╢↓≤╩ ∆╢≤⁸∕╣│⁸ ⌐⁸ ≤─ ─ ╖ ↑

╩╙√╠∆≤─ ╙№╡ √≤ⅎ┌ Karner and Stepniak, 2018⁸↓─ ⁸SDGs 10⁸ ⌐

⌂Ⱡ●♥▫Ⱪ─10.2♩♇◕כ♃ ╩ ⅎ╢ ⅜№╢⁹ ⌐⁸ ה ≥☻ⱦכ◘ ⌐⁸

⅜⁸ ─▬fiⱨꜝ⌂≥≤ ⌐ ↕╣⁸◦☻♥ⱶ⅜ ⌂╠┌⁸ ─꜠☺ꜞ◄fi☻

╩ ⌐13.1╛11.5♩♇◕כ♃⁸∑↕ ⇔≡│Ⱡ●♥▫Ⱪ⌂▬fiⱤ◒♩╩ ╓∆↓≤⌐⌂╢⁹ 

↓─₈ꜚ♬Ᵽ₉☻☿◒▪הꜟ◘כ ─ │⁸₈ ₉⁸₈ fi₉כꜞ◓₉⁸₈ ≤│♩꜠

─ⱨ○♪כ ⌐№╡⁸↓╣╠ ⌐Ⱡ●♥▫Ⱪ⌂▬fiⱤ◒♩╩╙√╠∆ ⅜№╢⁹⌂−⌂

╠⁸♪ꜝ▬Ᵽכ─ ⅛╠─ ⌐╟∫≡⁸ ─ ⅜ ⇔⁸ ┼─⸗

ⱨ♩≤⁸◦הꜟ♄כ ─☻ⱪ꜡כꜟ⅜ ∂╢ ⅜№╡⁸↓╣│⁸◄Ⱡꜟ◑כ ≤ ╩

↕∑⁸╕√⁸ ▬fiⱨꜝ⌂≥┼─ ╩ ↕∑╢↓≤⌐⌂╢⅛╠≢№╢⁹∕⇔≡⁸

↓╣╠│⁸ ●☻≤ ─ ⌐≈⌂⅜╢⁹↕╠⌐⁸ │⁸ ╩

↕∑╢ ≤⌂╢⁹↓℮⇔√Ⱡ●♥▫Ⱪ─ ╩ ∆╢√╘⌐│⁸↓╣╠─ ╩

⅜ ∆╢ ⌂ ╖─ ⅜ ≤⌂╤℮⁹ 

⌂⸗ⱦꜞ♥▫─₈ ₉ ⌐ ∆╢ ≤⇔≡│⁸ ⌐╟╢ ─

⌐╟∫≡SDGs─ 7╛9─ ⌐ ⌐ ∆╢⁹∕⇔≡⁸↓─₈ ₉─ │⁸

●☻⁸ ─ fi₉כꜞ◓℮₈™≥ ╩כ☺♫◦─┼ ∆╢⁹↕

╠⌐⁸♪ꜝ▬Ᵽכ─ ⅛╠─ │⁸ ╩ ⌐ ≢⅝╢ ╩ ⇔⁸↓╣

⅜ ≢⅝╣┌⁸SDGs 8⌐♃8.5♩♇◕כ⌐ ∆╢↓≤⌐⌂╢⁹ 

⌂⸗ⱦꜞ♥▫─₈ ₉ ⌐ ∆╢ ≤⇔≡│⁸ ⌐╟╢ⱥꜙכⱴfi◄

╢⌂╠↕─כꜝ ⅜ ⅎ╠╣⁸↓╣│⁸SDGs─ 3≤11─ ⌐ ⌐ ∆╢⁹∕⇔

≡⁸↓╣│⁸ ▬fiⱤ◒♩≤ ⌐⁸₈ fi₉כꜞ◓₉⁸₈ כ☺♫◦⌐ ╩ ∆╢⁹ 

─ │⁸ ⌂⸗ⱦꜞ♥▫─₈◓ꜞכfi₉ ─ ⌐ ∆╢⁹ ─

⌐╟∫≡⁸ ה☻● ─ ⅜ ↕╣╢⅛╠≢№╢⁹↓╣│⁸SDGs─

7⁸8⁸9⁸11─ ⌐ ∆╢⁹∕⇔≡⁸ ⌐⁸ │⁸ ▬fiⱤ◒

♩⇔≡⁸ ╩ ∆╢↓≤╩ ∂≡⁸ ─3.9♩♇◕כ♃─3 ⌐ ∆╢⁹ 

⌐⁸ ⌐≤∫≡│⁸SAE꜠ⱬꜟ3 ─ ─ │⁸ ─

⌐ ⇔⁸ ─ ╩╙√╠∆⁸∕╣│ ⌐⁸SDGs8♃8.1♩♇◕כ─

⌐ ∆╢⁹ 
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 2.3- 7 ▬fiⱤ◒♩ ⁸כ◌כ♫כ○
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ϯϼЈІ ằˢ˴ˣ

11.5ʿ←ᵲχ יּ← Ϟ Ὂↄ ﬞϬ τ

⌡ᾚˢ˵ˣ

11.aʿὊↄʺּזᵓʺḕẽ τΣΪϥ ◕ ʺ ◕

ΣϢό ḧχ ῨσνσΥϤϬ◦כ

ˢ˴ˣ

13.1ʿṓῙḩ ←ᵲϞꜛ ←ᵲτ βϥế ΣϢ
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ḧϣΰΜ▫Ⱨʺσϣότ ԁ ԁ ỲϬ
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9.4ʿⱢᾛ῟ ΰ ʺḕẽ ἷṪ ʾ▀ỘФкЈ
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 ▫♥ꜞⱦ⸗ה♪כ▪▼◦

 2.3-8│⁸ ⌐▫♥ꜞⱦ⸗ה♪כ▪▼◦⅜כ◌כ♫כ○─ ⇔√ ⌐ ⇔⁸ ▬

fiⱤ◒♩╩ ⇔√╙─≢№╢⁹ 

╕∏⁸ ⌂⸗ⱦꜞ♥▫─₈ꜚ♬Ᵽ₉☻☿◒▪הꜟ◘כ ⌐≈™≡│⁸ ≢

⅜▫♥ꜞⱦ⸗ה♪כ▪▼◦⌂ ⌐⌂╣┌⁸∆═≡─ ─ ┼─▪◒☿☻│

⌐ ⇔⁸SDGs 11─ ⌐ ⌐ ⱦꜞ♥▫⅜⁸⸗ה♪כ▪▼◦⁸⇔∞√⁹╢∆

─▬fiⱨꜝ⌂≥≤ ⌐ ↕╣╢ ⌐╟╡⁸ ⌐ ⅜ ≢⅝⌂™╟℮⌂ ≤⌂

╣┌⁸ ─ ₁─ ─ →⌐⌂╡⁸ 11.5╛13.1⌐ ⇔≡Ⱡ●♥▫Ⱪ⌂▬fiⱤ◒♩

╩ ╓∆ │⁸ ─ ≤ ≢№╢⁹↓─₈ꜚ♬Ᵽ₉☻☿◒▪הꜟ◘כ ─ │⁸

₈ ₉⁸₈ fi₉כꜞ◓₉⁸₈ ─ⱨ○♪כ꜠♩≥כ☺♫◦│≥ ─ ╩ ≈⁹ ─

⅜▫♥ꜞⱦ⸗ה♪כ▪▼◦ ∆╣┌⁸ ─ │ ─ ⌐ ↕╣⁸╕√⁸ ₁│⁸

─▫♥ꜞⱦ⸗ה♪כ▪▼◦ ∟ ╩ ╠∆√╘⌐ ─ ⌐ ∆╢⁹╟∫≡⁸ │⁸

◖fiⱤ♩ ⇔⁸◄Ⱡꜟ◑כ ╛ ≢─₈ ₉ ╩╙√╠∆⁹ ⸗ה♪כ▪▼◦⁸≢

ⱦꜞ♥▫│⁸ ─ ╩♩ⱨ◦הꜟ♄כ⸗─┼ ↕∑⁸↓╣⅜ ╩ ⅝ ↓

⇔⁸₈ ₉⁸₈ ₉⁸₈ ₉ ⌐Ⱡ●♥▫Ⱪ⌂▬fiⱤ◒♩╩╙√╠∆ ⅜№╢⁹↓╣╠─

Ⱡ●♥▫Ⱪ⌂ ╩ ∆╢√╘⌐│⁸ ╩ ⌐ ↕∑╢ ╛⁸MaaS─

╩ ≥▫♥ꜞⱦ⸗ה♪כ▪▼◦√™ ─ ─ ⌂≥⅜ ╘╠╣╢⁹ 

⌂⸗ⱦꜞ♥▫─₈ ₉ ⌐ ∆╢ ≤⇔≡│⁸ ⌐╟╢ ─

╛ ⌐╟╢ ─ ⌐╟∫≡SDGs─ 7╛9─ ⌐ ⌐ ∆╢⁹∕⇔≡⁸

↓─₈ ₉─ │⁸ ●☻⁸ ─ fi₉כꜞ◓℮₈™≥

╩כ☺♫◦─┼ ∆╢⁹ 

⌂⸗ⱦꜞ♥▫─₈ ₉ ⌐ ∆╢ ≤⇔≡│⁸ ─ ≤ ⌐⁸

⌐╟╢ⱥꜙכⱴfi◄ꜝכ─↕╠⌂╢ ⅜ ⅎ╠╣⁸↓╣│⁸SDGs─ 3≤11─

⌐ ⌐ ∆╢⁹∕⇔≡⁸↓╣│⁸ ▬fiⱤ◒♩≤ ⌐⁸₈ fi₉כꜞ◓₉⁸₈ ⌐

כ☺♫◦ ╩ ∆╢⁹ 

─ ≤⁸ ─ │⁸ ⌂⸗ⱦꜞ♥▫─₈◓ꜞכfi₉ ─ ⌐

∆╢⁹ ה☻● ─ ⅜ ↕╣╢⅛╠≢№╢⁹↓╣│⁸SDGs─

7⁸8⁸9⁸11─ ⌐ ∆╢⁹∕⇔≡⁸ ⌐⁸ │⁸ ▬fiⱤ◒♩⇔

≡⁸ ╩ ∆╢↓≤╩ ∂≡⁸ ─3.9♩♇◕כ♃─3 ⌐ ∆╢⁹ 

⌐⁸ ⌐≤∫≡│⁸ ╩ ∂≡ SDGs♃כ◕♇♩ 8.2⌐ ∆╢ │

─ ≤ ≢№╢⅜⁸ ≤│ ⌂╢ ╩ ⱦꜞ♥▫│⁸⸗ה♪כ▪▼◦⁹╢∆

─ ╩ ↕∑╢ ⅜№╢⅛╠≢№╢⁹ ─ │⁸ ─

⁸ ≤ ─ ≤™℮ ≢│ⱳ☺♥▫Ⱪ⌂ ╩ ⅎ⁸SDGs♃כ◕♇♩

8.4 ╛SDGs 9⁸12─ ⌐ ∆╢↓≤⌐⌂╤℮⁹ ⁸ ⌐⅔™≡│⁸ │⁸

┼─ ⅝⌂ ╩ ⅎ╢ ≢№╡ ◖ꜝⱶ5 ⁸ ⅜ ╣√ ⁸

─ │⁸SDGs♃8.1♩♇◕כ⌐Ⱡ●♥▫Ⱪ⌂▬fiⱤ◒♩╩ ⅎ╢≢№╤℮⁹∕⇔≡⁸↓

╣│⁸ ⌐⁸SDGs♃8.5♩♇◕כ⌐╙Ⱡ●♥▫Ⱪ⌂▬fiⱤ◒♩╩ ⅎ╢⁹ 
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 2.3- 8 ▬fiⱤ◒♩ ▫♥ꜞⱦ⸗ה♪כ▪▼◦  
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гИН˔Ђ

иʾϯϼЈІ
῟ ӗ Ͻз˔р

г

И

Н

Ђ

и

ʾ

ϯ

ϼ

Ј

І

◕ χϯϼЈЄРз

Гϰχᶈ

11.1ʿβϓοχ ˑχ ΣϢόṁ Ђ˔РІϒχ

ϯϼЈІ(+)

11.2ʿβϓοχ ˑτⱱ ᴦ σ ЄІГЭϒχ

ϯϼЈІ ằ(+)

11.5ʿ←ᵲχ יּ← Ϟ Ὂↄ ﬞϬ τ

⌡ᾚˢ˵ˣ

13.1ʿṓῙḩ ←ᵲϞꜛ ←ᵲτ βϥế ΣϢ

ό ᴂ Ϭếᴟˢ˵ˣ

1.2ʿᶆ⁯ Ṱχ ₉χ ᾚ(+)

8.1ʿᶆ⁯ ệτᴂαθ͍ ΚθϤ

ⱱ (Ɩˣ

8.2ʿϱЛЦ˔ЄдрτϢϥ‰йЦ

иχὊↄ ▀ χ (+)

8.3ʿ ⇔ḼỘχ ʾ Ϭ

(+)

4.3ʿβϓοχ ˑΥʺ︣₇σᴣᶊ

πלχ‰ΜṪ ễӾʺ ỘễӾẉό

ᶘϬḯϚ‰ ễӾϒχ σϯϼ

ЈІϬ ϣϦϥϢΞτβϥ(+)

4.4ʿ ΦΥΜχΚϥ ḧϣΰΜ▫

ⱧΣϢόṞỘχṪ Ϭ Πθֿיּבρ

χᶤ›χ ᴥ(+)

4.5ʿ פֿ ΥʺΚϣϠϥйЦиχ

ễӾϞ ỘἩ τ τϯϼЈІπ

Φϥ(+)

4.7ʿβϓοχᶘ Υⱱיּ ᴦ σ

ᵫ Ϭ βϥθϛτ σ ꜡ẉ

όṪ Ϭ πΦϥϢΞτβϥ(+)

῟ Ặ τϢϥ χ

ᴥʺꜛ ῟χכּ ʺ

ῖ χדᶪᴟ

7.3ʹ ᵦ χϵКиϻ˔῟ χᵠ χ (+)

9.4ʿⱢᾛ῟ ΰ ʺḕẽ ἷṪ ʾ▀ỘФкЈ

ІϬ αθϱрТжᵠ ʺ▀Ộᵠ τϢϥⱱ

ΰ (+)

ӗ
Пв˔Ырϵж˔χᾚ

3.4ʿ ḇ בḆτϢϥֿכ ♂ ᾚ (+)

3.6ʿ ῖ Ⱨᾮ♂ יּ ᾚ(+)

11.2ʿβϓοχ ˑτⱱ ᴦ σ ЄІГЭϒχ

ϯϼЈІ(+)

Ͻ

з

р

Ặ τϢϥ χ

ᴥʺῖ χדᶪᴟ

7.3ʿ ᵦ χϵКиϻ˔῟ χᵠ χ (+)

8.4ʿ ρ ▀χⱢᾛ῟ χᵠ ʺὊↄ ρḕ

ẽӂᴟχ (+)

9.4ʿⱢᾛ῟ ΰ ʺḕẽ ἷṪ ʾ▀ỘФкЈ

ІϬ αθϱрТжᵠ ʺ▀Ộᵠ τϢϥⱱ

ΰ (+)

11.6ʿ ◕͍ ΚθϤχḕẽ χӂֲốϬὖᾚ(+)

3.9ʿ ᵲᴟᶘ ʺל ṓױ

σςτϢϥ♂ ʾכ χ

ᾚ (+)

ꜛ

כּ

▀

Ộ

ꜛ כּ χᾚ

8.1ʿᶆ⁯ ệτᴂαθ͍ ΚθϤὊↄ ⱱ

ˢƖˣ

8.2 ᴟʺṪ ΰ ẉόϱЛЦ˔ЄдрϬ αθ

‰ΜйЦиχὊↄ ▀ χ (+)

8.4ʿ ρ ▀χⱢᾛ῟ χ ᵠ ʺὊↄ

ρḕẽӂᴟχ (+)

9.4ʿⱢᾛ῟ ΰ ρϼз˔рṪ ẉόḕẽ ἷ

Ṫ ʾ▀ỘФкЈІχ ᶈ Ϭ αθϱрТж

ᵠ ʺ▀Ộᵠ τϢϥⱱ ᴦ χΰ (+)

12.2ʿ Ɫᾛχⱱ ᴦ σḚ ẉό῟ σ

Ϭ (+)

12.5ʿ ṏ χ ♁ʺ⌡ᾚʺ™ ẉό™

τϢϤʺ ṏ χ Ϭ τ⌡ᾚβϥ(+)

8.5ʿḁ Τν ▀ σᾼ ẉό

ΦΥΜχΚϥ ḧϣΰΜ▫Ⱨʺσ

ϣότ ԁ ԁ ỲϬ

(Ɩˣ

ϱрОϼЕ

ЄЗЅ˔ρЕй˔ЖϷТ

־ χᵠ ễӾṐᵓχᶈχ ρᶊ₯χ

ḧ ϱрОϼЕ

ρЌ˔ϿАЕ

ṇ

(+)

ṇ

לּ

(ԃṖ

ṇ

לּ

(ԃṖ

ṇ

לּ

︣

(ԃṖ

ḭ

(+)

ḭ

(+)

ḭ

(+)
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2.4  ─ ─ ─  

 ↓↓≢│⁸ ─ ╩ ╕ⅎ⁸₈SDGs⌐ ∆╢ ₉≤™℮ ⅛╠⁸ ─

─ ─ ╩ ∆╢⁹ 

 

 Ⱡ●♥▫Ⱪה▬fiⱤ◒♩┼─  

⇔√╟℮⌐⁸ ▬fiⱤ◒♩≤∕─◦♫☺כ ⁸↕╠⌐│ ▬fiⱤ◒♩╩ ⇔≡⁸

│⁸ ⌂ ≢ SDGs─ ⌐♩♇◕כ♃ה ∆╢↓≤⌐⌂╢⁹⇔⅛⇔⌂⅜╠⁸

≢⁸™ↄ≈⅛─Ⱡ●♥▫Ⱪה▬fiⱤ◒♩╛♩꜠כ♪○ⱨ⅜ ∏╢ ⅜№╢↓≤⌐╙ ⇔

√⁹ ⌐⁸ ▬fiⱤ◒♩⌐⅔↑╢ ─2≈─Ⱡ●♥▫Ⱪה▬fiⱤ◒♩╛♩꜠כ♪○ⱨ⌐│⁸

∆╢ ⅜№╢⁹ 

 

1  ◦☻♥ⱶ⅜ ⌂╕╕⁸ ⅜ ─▬fiⱨꜝ⌂≥≤ ⌐ ↕╣╣┌⁸ ─

◖ꜝⱶ5 ─  

 

№╢ ─ ⌐╟∫≡ ⅝ ↓↕╣╢ ⌐ ∆╢ ─ ⅝

↕╩ ∆ ≤⇔≡ ≤ ┌╣╢ ⅜№╢⁹  2.3-9│⁸ ⌐⅔

↑╢ ─ ╩ ⇔√╙─≢№╢⅜⁸₈ ₉⁸₈∕─ ₉⁸₈

ה ₉│⁸ ≢ ─ ™ 3 ≤⌂∫≡™╢⁹ ─

─ │⁸ ⌐ ⅝⌂ ╩ ╓∆↓≤⅜ ⅛╢⁹ 

 

 

 
 

: ₈2014 ₉⅛╠  

: Miyoshi and Kii (2017)─p. 8─ ⌐ ╩ ⅎ≡  

 

 2.3- 9 ─  
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─꜠☺ꜞ◄fi☻⅜ ⇔⁸ 11╛13⌐ ⇔≡Ⱡ●♥▫Ⱪ⌂▬fiⱤ◒♩╩ ╓∆⁹ 

2  ⅜ ↕╣√ ⁸ ⱨ♩≤⁸◦הꜟ♄כ⸗─┼ ─☻ⱪ꜡

⅜ꜟכ ∂╢ ⅜№╢⁹↓╣│⁸◄Ⱡꜟ◑כ ≤ ╩ ↕∑⁸╕√⁸ ▬fiⱨ

ꜝ⌂≥┼─ ╩ ↕∑╢⁹ ⅜▫♥ꜞⱦ⸗ה♪כ▪▼◦⁸≢ ⇔√ ╙⁸

─ ╩♩ⱨ◦הꜟ♄כ⸗─┼ ↕∑⁸↓╣⅜ ╩ ⅝ ↓∆⁹↓╣╠

│⁸ 3⁸7⁸8⁸9⁸11⌐Ⱡ●♥▫Ⱪ⌂▬fiⱤ◒♩╩ ╓∆⁹ 

 

1 ╩ ∆╢√╘⌐│⁸ ─ ∞↑≢│⌂ↄ⁸ ─ⱴⱠ☺ⱷfi♩

─ ╩ ∆╢↓≤⅜ ≤⌂╢⁹╕√⁸2 ─Ⱡ●♥▫Ⱪ⌂ ╩ ∆╢√╘⌐│⁸

╩ ⌐ ⌐ ↕∑╢ ⌂ ─ ╛⁸ ┼─ ╩♩ⱨ◦הꜟ♄כ⸗─

∆╢√╘⌐⁸ ≤ ─ ─≥♪כ⸗ ╩ ↕∑╢ ─ ╡ ╖⅜ ╘

╠╣╢⁹ 

 

↕╠⌐⁸ ה ≢☻ⱦכ◘ ═√ ─ ⌐╟╢SDGs─ 11┼─

⌐≈™≡│⁸ ─╕╕≢─ ╩ ∆╢ ╙№╢⁹ ⅜ ╘≡™╢─│₈♪▪♠

─▪♪כ ₉≢№╢⅜⁸ ─ ⅛™ ≢│∕↓╕≢╩ ∆╢─│ ⇔™⁹↓╣⌐

ⅎ⁸ ⅜ ⌐⌂╢↓≤╩ ⅎ╢≤⁸∕℮⇔√ ╩ ∆╢↓≤│ ⌐

⇔™≤─ ≢№╢⁹ ╩ ∆╢√╘⌐│⁸ ─ ╩ ╘√ ─

╡ ╖╩ ∑≡ ∆╢ ⅜№╤℮⁹ 

 

 ─ ─  

≢│⁸ ⌂≥─ ⌐≈™≡⁸ ╩ ⌐ ™≡⁸ ⅜ SDGs─

⌐♩♇◕כ♃ה ╓∆ ≤ ─▬fiⱤ◒♩╩ ⇔√⁹⇔⅛⇔⌂⅜╠⁸ ▬fiⱨꜝ─

≢─⸗ⱦꜞ♥▫≤ ─♪כ⸗ │⁸ ⌐╟∫≡ ⌂╡⁸ │⁸∕╣╩ ⇔⌂⅜╠

꜠ⱬꜟ⅛╠ ─ ≤ SDGs┼─ ╩ ⅎ≡™ↄ ⅜№╢⁹SDGs⌐│ ↄ─◦

⅜ⱨ○♪כ꜠♩≥כ☺♫ ∆╢↓≤⅜ ↕╣≡⅔╡⁸ ─ SDGs ⌐ ↑√ ≤⁸

─ SDGs ⌐ ↑√ │ ≢⌂↑╣┌⌂╠⌂™⁹ ⌐ ∆╢ ⌐≈™≡╙

↓℮⇔√ ⌐ ∆╢ ⅜ ≢№╢⁹ 

 

2.5  2050⌐ ↑≡ 

⁸ ≢│⁸ ≤SDGs≤─ ╩⁸ ▬fiⱤ◒≤ ▬fiⱤ◒♩⁸

▬fiⱤ◒♩≤ ▬fiⱤ◒♩⌐ ↑≡ ⇔√℮ⅎ≢⁸SDGs⌐ ∆╢ ≤™

℮ ⅛╠⁸ ─ ─ ╩ ╡╕≤╘√⁹ 

⇔√╟℮⌐⁸ ─ ▬fiⱤ◒♩│⁸2030⌐│⁸╒╓⁸ ⅜ ⇔≡™╢

≤ ↕╣╢⅜⁸ ▬fiⱤ◒♩⌐≈™≡│⁸ ─ ☻Ⱨכ♪╩ ⅎ╢≤⁸SDGs─

≢№╢2030 ≢ ╩ ∆╢↓≤│≢⅝∏⁸∕╣⅜ ∆╢─│2050⌐

⌂╢≤ ↕╣╢⁹ 

⁸∕╙∕╙⁸SDGs─ 2030 │ ⇔™≤─ ⅎ⅛╠⁸2050 ─ ╩ ∏╢ ⅝⅜≢
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≡™╢⁹ ◦☻♥ⱶ IIASA⅜⁸20153 ⌐⁸ ⌂ ◦כꜙꜞ♁

ꜛfiהⱠ♇♩꞉כ◒ SDSN⁸☻♩♇◒ⱱꜟⱶה꜠☺ꜞ◄fi☻ה☿fi♃כ SRC⁸ ≤ ⇔≡

∟ →√₈The World in 2050TWI2050₉▬♬◦▪♅Ⱪ│⁸SDGs─ כ꜠♩≥כ☺♫◦─

♪○ⱨ⌐ ⇔⌂⅜╠⁸↓╣╠╩ ⌐ ⇔⁸ ⌂ ╩ ∆╢√╘─Ɽ☻╩

⁸↓─ ⁸  2.5-1─ 6 ─ ⅜ ≤⇔≡™╢ (TWI2050, 2018)⁹

│⁸↓─ ─⁸ ⌐⁸☻ⱴה♩כ◦♥▫ ┘⌐♦☺♃ꜟ ⌐ ⅝ↄ ∆╢↓≤⌐⌂╤℮⁹ 

 

 2.5- 1 ⌂ 6≈─ ╩ ⌐ ≤∆╢ 6≈─  

 

 

 

 

 

 

 

: TWI2050 (2018) 

 

 

 

1  Alex Karner and Marcin Stepniak, Exploratory Topic 2: Places Where People Live, Work , and Play in 

National Academies of Sciences, Engineering, and Medicine, Socioeconomic Impacts of Automated 

and Connected Vehicles. Washington, DC: The National Academies Press. 

https://www.nap.edu/read/25359/chapter/3#11, 20194 25  

2  Hiroaki Miyoshi and Masanobu Kii2017 , Macro Impact of Autonomous vehicles, Special 

Interest Session, ITS World Congress 2017, Montreal, https://www.sip-

adus.go.jp/conference/its2017/file/conf_its2017_sis51.pdf, 20215 31  

3  IEA (2018): CO2 Emissions from Fuel Combustion (Highlights) 2018.  

4  Sustainable Mobility for All (2017) Global Mobility Report 2017 

https://sustainabledevelopment.un.org/content/documents/2643Global_Mobility_Report_2017.pdf, 

20196 5  

5  TWI2050  (2018) Transformations to Achieve the Sustainable Development Goals 

https://www.iiasa.ac.at/web/home/research/twi/TWI2050_Report_web-small-071018.pdf 

2019 6 6  

6  WHO (2018a): Global Status Report on Road Safety 2018 

https://www.who.int/violence_injury_prevention/road_safety_status/2018/English-Summary-

GSRRS2018.pdf , 2019 8 17  

7  WHO (2018b): Ambient (outdoor) air quality and health (Updated May 2018). 

https://www.who.int/news-room/fact-sheets/detail/ambient-(outdoor)-air-quality-and-health , 

2019 6 6  

1  ≤ Human capacity and demography  

2  ≤ Consumption and production 

3  ≤◄Ⱡꜟ◑כ Decarbonization & energy 

4  ⁸ ┘⌐ Food, biosphere & water 

5  ☻ⱴה♩כ◦♥▫ Smart cities  

6  ♦☺♃ꜟ Digital revolution  

 

https://www.nap.edu/read/25359/chapter/3#11
https://www.sip-adus.go.jp/conference/its2017/file/conf_its2017_sis51.pdf
https://www.sip-adus.go.jp/conference/its2017/file/conf_its2017_sis51.pdf
https://sustainabledevelopment.un.org/content/documents/2643Global_Mobility_Report_2017.pdf
https://www.iiasa.ac.at/web/home/research/twi/TWI2050_Report_web-small-071018.pdf
https://www.who.int/violence_injury_prevention/road_safety_status/2018/English-Summary-GSRRS2018.pdf
https://www.who.int/violence_injury_prevention/road_safety_status/2018/English-Summary-GSRRS2018.pdf
https://www.who.int/news-room/fact-sheets/detail/ambient-(outdoor)-air-quality-and-health


2-24 
 

8 ה  ◘◓ ⌐⅔↑╢ ACC ≤─ ⌐╟╢

 32 2013.2 
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3  ─ ◦Ⱶꜙ꜠כ◦ꜛfi 

3.1   

≢│⁸₈ ⌐╟╢ ┼─▬fiⱤ◒♩⌐ ∆╢ ₉≢ ∆╢

▬fiⱤ◒♩ה▪☿☻ⱷfi♩─√╘─ ≡⇔≥♃כ♦ ∆╢↓≤╩ ⌐⁸ ─

╛ ╩ ∆╢⁹∕─ ⁸ ─╟℮⌂ ⅜ ─ ⌐ ╓∆ ╩

⇔ ╢◦☻♥ⱶ╩ ⇔√ 3.1-1⁹ 

 ̧ ⌐ ∆╢ ▬fi☿fi♥▫Ⱪ ⁸ ♦Ᵽ▬☻─

⁸ ─ ⌂≥  

 ̧ OEM─ ⁸  

 ̧ ☻ⱦכ◘─☻ⱦכ◘▪▼◦ ⁸ ∟  

 ̧  

 

3.1-1 ─ ◦Ⱶꜙ꜠כ◦ꜛfi─  

 

 ▬ⱬכ◘─  3.2

 ─ ◦Ⱶꜙ꜠כ◦ꜛfi⸗♦ꜟ╩ ∆╢⌐№√╡⁸ ─ ⌐ ∆╢

─5 ╩≈™≡  ⱬ▬⇔√⁹כ◘╩

(1) ─ ⁸  

(2) ─  

(3) ─  

(4) ─ ⌐ ℮ ─  

(5) ─ ⌐ ∆╢  

 

─ ⁸  

⌐│ ₁⌂☿fi◘כ╛ ⅜ ≤↕╣⁸ ─ ╩ ⇔ →╢↓≤⌐⌂

╢⁹Litman (2018)│⁸ ─√╘─◖fiⱧꜙכ♃◦☻♥ⱶ─ ⌐╙⁸ ⌂≥╙

≤⌂╡⁸╟╡ ⌐⌂╢≤ ⇔≡™╢  3.2-1⁹╕√⁸Zmud et al. (2015)│⁸ ⌐ ⌂

◖☻♩ ⌐⁸ ⌐ ∆╢ ⅜ ⌐ ↑ ╣╠╣╢↓≤╩ ∆╢♥☻♩─

╙ ≢№╡⁸↓─◖☻♩│ ⌐╟∫≡ ⅝ↄ ∆╢≤ ═≡™╢⁹ 

 

ṇ  
 

   

 

 

ṇ

ṇ  
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 3.2- 1 ─◖☻♩ 

 ◖☻♩  

Litman (2018) 5,000♪ꜟ  

☻ⱦכ◘  

200600♪ꜟ/  

─ │ ╙ ≤⌂

╢ ⅜№╢⁹ 

⌐│ √╡─ ◖☻♩│

0.6 1.0♪ꜟ/ ⱴ▬ꜟ╒≥⌐⌂╢⁹ 

 

 

─ ⌐≈™≡│⁸ERTRACEuropean Road Transport Research Advisory 

Council.╩ ∆╢ ⅜ ™⁹Alankus  (2012)│⁸ ⌐ ∆╢ ╩♃כ♦─

⌐⁸ ─ ⅜≥─╟℮⌂S ╩Ⱪכ◌ ↄ─⅛╩ ⇔⁸ ⌐ ∆╢

─ ⅜ 2030 ⌐ ╕╢≤ ⇔⁸2040 ⅜ ─№╡ ╢ ≤ ⅎ≡

™╢⁹ 

 

─  

─ ─ │⁸ ─ ≤ ⌐ ╕∫≡╝ↄ≤ ⅎ╢ ╙ ↄ⁸

Trommer et al. (2016)│○כꜟ◒♩כ☼◖fi♩꜡כꜟ ACC─ ─ ≤ ⌐꜠ⱬꜟ4⁸꜠

ⱬꜟ5─ ╙ ∆╢≤ ⇔≡™╢⁹ 

⇔⅛⇔⁸ ─╟℮⌐ ≤ ™ ⅜ ↄ ⌂∫≡⇔╕℮╟℮⌂ ─ ⁸

─ ─╟℮⌐ ⌐ ─ ⌐ ⇔≡™⅛⌂™ ╩ ∆╢ ╙№╢ Grush (2016)⁸

ה  (2016)⁹ 

 

─  

≤⌂כ◦◒♃  ⱦ☻≢│⁸כ◘ ─ ⅜ ⅝⌂◖☻♩≤⌂∫≡™╢⅜⁸

─ ⌐╟╡ ⌐◖☻♩╩ ∆╢↓≤⅜ ≤⌂╢⁹ ╩ ─כ◦◒♃√⇔

─ ╛ ⅜ №╣┌⁸ ─ ╩╛╘⁸ ─כ◦◒♃ ⌐ ╡ ⅎ╢ ╙ ≡

ↄ╢≤ ⅎ╠╣╢⁹∕↓≢⁸ │√╕⁸כ◦◒♃ ─ ⌐ ∆╢ ╩ ⇔

√⁹ 

 ╩ ⇔√ │≡™≈⌐כ◦◒♃ ↄ─ ⅜ ╦╣⁸ ♃◒◦

≡™≈⌐♩☻◖─כ ⅜ ╦╣≡™╢⁹∕╣╩  3.2-2⌐╕≤╘√⁹Litman (2018)─

≢│⁸ ─ ⌐╟╡ ⌐◖☻♩⅜ ⅜╡⁸ ≢ ╩ ∆╢╟╡╙ ⌐⌂╢≤⇔≡

™╢⁹Kok et al. (2017)│ ─ ⌐⁸ ─ ⅜ ↄ⌂╢↓≤╙◖☻♩

⌐ ∆╢≤ ⅎ≡™╢⁹ ⁸Litman (2018)│◘כⱦ☻≤⇔≡ ∆╢√╘─ ₁⌂

≤⌂◓fi♬כꜞ◒─ ─√╘⁸ ─ ╟╡╙ ⌐⌂╠⌂™ ⅜№╢≤

⇔≡™╢⁹ 
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 3.2- ♩☻◖─כ◦◒♃ 2  

 ◖☻♩ ♪ꜟ/ⱴ▬ꜟ  

Kok et al. (2017) 0.0680.245 

ה  (2016) 0.23(1) 

Litman (2018) 0.9 (AV Taxi) 

0.3 (AV rideshare)( 2) 

1: 16/km⅛╠1♪ꜟ=110≢  

2: Exhibit 6╟╡  

 

ↄ⁸⌂≢↑∞♩☻◖─⧵⁸│≡™≈⌐כ◦◒♃  ∟ ╙∕─ ⌐ ╩ ╓∆≤

ⅎ╠╣╢√╘⁸◦Ⱶꜙ꜠כ◦ꜛfi╩ ∫√ ╙ ↄ ╦╣≡™╢⁹∕╣╠╩  3.2-3⌐╕≤

╘√⁹◦Ⱶꜙ꜠כ◦ꜛfi≢│⁸◘כⱦ☻ ╩ ▪▼◦♪▬ꜝfi◓⁸ꜞ▪▼◦כ◌⁸≢≥↓∆

─ ╩ ⇔≡™╢╙─⅜ ™⅜⁸Trommer et al. (2016)╛   (2017)─ ≢│⁸∕─

☻ⱦכ◘ ⅜ ⌂╙─≢№╢⅛≥℮⅛╙ ╘≡⁸ ╩ ∫≡™╢⁹ 

 

 3.2- 3 ∆╢ ─◦Ⱶꜙ꜠כ◦ꜛfi─  

  ♩ꜞ♇ⱪ─   ∕─  

Sivak and 

Schoettle 

(2015b) 

Ί Ɽכ♁fi♩ꜞ♇ⱪ ◌כ◦▼▪ꜞfi◓ ≢─◦▼

▪ꜞfi◓─

╩  

  (2018)  Ɽכ♁fi♩ꜞ♇ⱪ ꜝ▬♪◦▼▪ ⌐╟╢

ꜝ▬♪◦▼▪┼

─ ╩  

 (2017) 

 

Ɽכ♁fi♩ꜞ♇ⱪ ꜝ▬♪◦▼▪ ꜝ▬♪◦▼▪─

─  

  (2019) ≤

 

Ɽכ♁fi♩ꜞ♇ⱪ ⁸ ⁸

⁸ ◦כ◌⁸

▼▪ꜞfi◓⁸ꜝ▬

♪◦▼▪ 

 

Trommer et al. 

(2016) 

Ί Ɽכ♁fi♩ꜞ♇ⱪ ⁸

▪▼◦כ◌⁸

ꜞfi◓⁸ꜝ▬♪◦

▼▪ 

fiꜞ▪▼◦כ◌

◓⁸ꜝ▬♪◦▼

▪─ ─

╩  

fiꜞ▪▼◦כ◌ ◓fiꜞ▪▼◦כ◌   (2017)  

◓ ╩  

 

─ ⌐ ℮ ─  

─ ⌐╟╢ ─ │⁸ ↕╣╢ ≢─ꜝ▬♪◦▼▪⌐╟╢

─ ⁸ ⌂≥⌐ ℮ ─ ≤™∫√ ⌐╙ ↕╣≡™╢⁹Litman (2018)╛
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Kok et al. (2017)│⁸ ─ ⌐╟╡⁸2≈─ ≢ ⅜ ∆╢ ╩ ═≡™╢⁹ 

ה  ─ ⌐╟╡⁸ ╩ ≢ ∆╢╟℮⌐⌂╢↓≤ 

ה  ╩ ≢⅝⌂⅛∫√ √∟⅜ ╩ ≢⅝╢╟℮⌐⌂╢ 

 

₈ ╩ ≢⅝⌂⅛∫√ ₉≤⇔≡⁸Sivak and Schoettle (2015a)│ ₁⌂ ≢

─ ⇔≡™⌂™18₩39─ ⅜ ╩ ∆╢ ⁸Trommer et al. (2016)

│10 ≢ ╩ ⌐⌂╢ ⌂≥╩ ⇔≡™╢⁹ 

 

─ ⌐ ∆╢  

 Kaas et al. (2016)⁸Zmud et al. (2015)│⁸ ─ ⌐│ ⅜ ⅝⌂ ╩

╓∆≤ ═⁸ ╛ ─ ╡ ╖ ≢ ⌐ ⅜ ╢≤ ⅎ≡™╢⁹ 

Grush (2016)╛ ה  (2016)│⁸ ⌐ ⅜ ∆╢↓≤│ ⌂√╘⁸ ⌐

╩ ∆╢ ⌐≈™≡ ═≡™╢⁹ 

 

3.3  ⸗♦ꜟ ─ ─ ⅎ ≤⸗♦ꜟ─  

 ─ ◦Ⱶꜙ꜠כ◦ꜛfi─ │⁸₈3.1 ₉⌐ ═√╟℮⌐⁸₈◦Ⱶꜙ꜠כ◦ꜛ

fi ╩ ⌂≥ ▬fiⱤ◒♩ה▪☿☻ⱷfi♩─√╘─ ≡⇔≥♃כ♦ ∆

╢↓≤₉⁸₈ ⌐ ∆╢ ╛ OEM─ ⅜⁸ ─ ⌐ ╓∆

╩╖╢↓≤₉─2 ⌐№╢⁹ 

─☻ⱦכ◘ה ╩◦Ⱶꜙ꜠כ♩∆╢ ⌐╟ↄ ™╠╣╢⸗♦ꜟ│⁸S ⸗♦ꜟ

≢№╢⁹ ↕╣≡™⌂™ ⌐☻ⱦכ◘ה ⇔≡↓─⸗♦ꜟ╩ ∆╢ ⁸ ─ ◘ה

╩☻כ◔─☻ⱦכ ⌐⇔≡Ɽꜝⱷכ♃╩ ∆╢ ─ ⅜ ╠╣╢⁹ ⌐≈™≡╙⁸

™ↄ≈⅛─ ≢ S ⸗♦ꜟ╩ ∫√ ⅜ ↕╣≡™╢ e.g. Trommer et al. , 

2016; Litman ,2018⅜⁸ ─╟℮⌐™ↄ≈╙─꜠ⱬꜟ─ ⅜ ∆╢ ╩ ∆╢

⁸↓℮⇔√ ≢ ⇔√Ɽꜝⱷכ♃╩ ⌐ ∆╢─│ ≢│⌂™⁹╕√⁸S

⸗♦ꜟ│ ⅜ ╘≡ ─√╘⁸ ╛ OEM─ ⅜⁸ ─

⌐ ╓∆ ╩◦Ⱶꜙ꜠כ◦ꜛfi∆╢─⌐│ ⇔ ™⁹↓─√╘⁸ ◦Ⱶꜙ꜠כ◦ꜛfi≢│⁸

™ↄ≈⅛─ ╩ ⌂☻◒♇♪♁כ○⁸≡↑ ⅎ ⌐ ⇔√⸗♦ꜟ╩ ∑⁸ ╩ ≤

⇔≡ ─⸗♦ꜟ╩ ∆╢⁹ 

⇔√◦Ⱶꜙ꜠כ◦ꜛfi⸗♦ꜟ│⁸ ⸗♦ꜟ≢ ╦╣╢╟℮⌐⁸ ╩♃כ♦─

™≡ ≤ ≤─ ⌐ ⅝⌂ ⅜ ∂≡™⌂™⅛≥℮⅛╩♥☻♩∆╢↓≤⅜≢⅝⌂

™⁹╕√⁸ ∆╢╟℮⌐⁸ ⌐ ─№╢ ≢⁸ ╩ ⇔≡™╢⁹↓─√╘⁸↓

─◦Ⱶꜙ꜠כ◦ꜛfi⸗♦ꜟ⌐╟╢◦Ⱶꜙ꜠כ◦ꜛfi ╩⁸ ─ ™ ─

≤⇔≡ ℮↓≤│ ≢№╢⁹ ⁸₈ ⌐ ∆╢ ╛OEM─

⅜⁸ ─ ⌐ ╓∆ ╩╖╢₉⌐│⁸ ⌂⸗♦ꜟ≤⌂╢⁹ ╡─ ─

◦Ⱶꜙ꜠כ◦ꜛfi ≤ ⌂⇔─ ─◦Ⱶꜙ꜠כ◦ꜛfi ≤─ ╩≤╢↓≤≢⁸ ⌐

─№╢ ─ ╛⁸ ≤ ╠╣╢ ≤─ ╩ ∆╢ ⅜№╢⅛╠≢№

╢⁹╕√⁸ ⌐ ≠™≡⸗♦ꜟ ╩ ⇔≡™╢√╘⁸ ─ ⌂ ╙ ≢№╢⁹ 
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3.4  ─꜠ⱬꜟ≤◦Ⱶꜙ꜠כ◦ꜛfi⸗♦ꜟ 

⌐│™ↄ≈╙─ ꜠ⱬꜟ⅜№╡⁸ ─ ⌐╟∫≡≥╪⌂꜠ⱬꜟ─

⅜≥─╟℮⌐ ↕╣╢⅛≤™℮◦♫ꜞ○⅜₈ ITS ⱴ♇ⱪ♪כ꜡ה 2019₉

Ⱡ♇♩꞉כ◒ ה ♃כ♦ ⁸20196 7 ─₈

◦☻♥ⱶ ⌐ ↑√▪ⱪ꜡₉♅כ─ ≢⁸ ─ ⌐ ⇔≡ ↕╣√ ≢№╢⅜

™ ꜠ⱬꜟ≢ ╩☻ⱦכ◘ ∆▪ⱪ꜡⁸≥♅כ ⌐ ™ ≢

₁⌐ ─꜠ⱬꜟ╩ →≡™ↄ▪ⱪ꜡כ♅⅜ ↕╣≡⅔╡⁸∕╣∙╣⅜ ∆ ≤

↑╠╣≡™╢⁹√≤ⅎⅎ┌⁸SAE  Level  4⌐≈™≡│⁸ ╛☻ⱦכ◘ │≢☻ⱦכ◘

♪ꜝ▬Ᵽכ ┼─ ╛ ╩ ∆╢ ⅜ │≢כ◌כ♫כ○⁸╣↕

≢─ ╛ ─ ⌂≥⅜ ↕╣≡™╢⁹ 

╢↑⅔⌐כ◌כ♫כ○⁸≡↕ ─ ≢│⁸╟╡ ™ ꜠ⱬꜟ─ ─

─╖⌂╠∏⁸ ⅜ ⌂  ODDOperational Design Domain─ ─

⅜ ≢№╢⁹ ─SAE Level 14│⁸∆≢⌐ ⌂ ⌂≥╙ ↕╣≡™

╢⅜⁸SAE Level 5─ │⁸ ⅜ ⌂ ⌐ ⅜⌂™╙─≤↕╣╢⅜ ⌐⁸₈∕

╙∕╙ ⌂─⅛₉⁸₈ ∆╢≤⇔≡╙™≈ ⌂─⅛₉╩ ∆╢↓≤⅜≢⅝⌂™⁹ 

↓╣╩ ╕ⅎ⁸ ─◦Ⱶꜙ꜠כ◦ꜛfi│⁸ ⅜№╢ ∑╢SAE Level 4╕

≢─ ─ ╩ ℮◦Ⱶꜙ꜠כ◦ꜛfi⸗♦ꜟ≤⁸♪ꜝ▬Ᵽכ ─ SAE Level 

4/5 ─ ╩ ℮◦Ⱶꜙ꜠כ◦ꜛfi⸗♦ꜟ≤─ 2≈⌐ ↑≡⸗♦ꜟ╩ ⇔◦Ⱶꜙ꜠כ◦

ꜛfi╩ ∆╢⁹ │⁸ ╩ ⇔⌂⅜╠ ─ ⱪ꜡☿☻╩ ⅎ╢ ⸗♦ꜟ≤⇔⁸

│⁸♪ꜝ▬Ᵽכ ─ ⅜ ⇔√ ─⁸ ⌐⅔↑╢

─ ╩ ∆╢ ⸗♦ꜟ╩ ™╢ 3.4-1⁹ 

 

 

3.4-1 2≈─◦Ⱶꜙ꜠כ◦ꜛfi⸗♦ꜟ 

 

 

SAE 

Level 1 

SAE 

Level 2 

SAE 

Level 3 

SAE 

Level 4 
⸗♦ꜟ 

─ ╩◦Ⱶꜙ꜠כ◦ꜛfi 

♪ꜝ▬Ᵽכ ─  

SAE Level 4/5  
⸗♦ꜟ 

♪ꜝ▬Ᵽכ ─ ─ ╩◦Ⱶꜙ꜠כ◦ꜛfi 

   

─☻ⱦכ◘▪▼◦

☻ⱦכ◘  
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≢│⁸2 ─⸗♦ꜟ ⸗♦ꜟ⁸ ⸗♦ꜟ ─ ⌐ ╦∑⁸ ╩ 3.4-1

─╟℮⌂8 ─ ◌♥◗ꜞ⌐ ∆╢⁹↓─ ◌♥◗ꜞ─ ╛∕─▪fi◔

♩כ ⌐≈™≡│⁸ ⌐↔ ╩™√∞™√⁹ 

⸗♦ꜟ≢│⁸ ─ ™≡™⌂™ ╩ ╗ ◌♥◗ꜞ C0⅛╠⁸

⌐⅔™≡ SAE Level 4 ─ ⅜ ⌂ ◌♥◗ꜞ C5╕≢╩ ≤⇔≡

◦Ⱶꜙ꜠כ◦ꜛfi╩ ≤∆╢⁹ 

⁸ ⸗♦ꜟ≢│⁸ ⅜ ─ ─ ≤⌂╢SAE Level 2╩∆═≡─ ≢ ∆╢

◌♥◗ꜞL2⁸≤♪ꜝ▬Ᵽכ ─ ╩ ⇔√ ◌♥◗ꜞC6╩◦Ⱶ

─fiꜛ◦כ꜠ꜙ ≤∆╢⁹ 

 

 

 

3.4-1 ⌐⅔↑╢ ─◌♥◗ꜞ 

◌♥◗ꜞ   ⌂≥ 
 

⸗♦ꜟ 

 

⸗♦ꜟ 

C0 SAE Lv. 1  SAE Lv. 1  C1╩ ╢  ₃  

C1 
SAE Lv. 1 

 
SAE Lv. 1 

─4≈─ ╩ ≡  

ה Ⱪ꜠כ◐ 

ꜟ♄Ɑה ╖ ™  

ה  

ה  

₃  

C2 
SAE Lv. 2 

 
SAE Lv. 1 

C1⌐ ⅎ⁸ 

ה ☻◦♩☻◦▪ⱪכ◐fiכ꜠╢↑⅔⌐

♥ⱶ LKAS)+ ACC(▪♄ⱪ♥▫Ⱪ◒ꜟכ☼◖

fi♩꜡כꜟ  

ה ⌐⅔↑╢  ☺fi♅▼fiכ꜠

₃  

L2 
SAE Lv. 2 

 

SAE Lv. 2 

 

C2⌐ ⅎ⁸ 

ה ⌐⅔↑╢Lv. 2─  

⸗♦ꜟ≢│ ↕╣⌂™ 

 ₃ 

C3 
SAE Lv. 3 

⅝  
SAE Lv. 2 

C2⌐ ⅎ⁸ 

ה ⌐⅔↑╢Lv. 3─  

ה ⌐⅔↑╢Lv. 2─  

₃  

C4 
SAE Lv. 4 

 

⌐

⅔↑╢SAE Lv. 3 

C3 ⌐ ⅎ⁸ 

ה ⌐⅔↑╢ Lv. 4─  

ה ─ ⌐⅔↑╢ Lv. 3 

ה ≢│⁸◦☻♥ⱶ─ ⌐ ∂≡

─ ⅞ TOR⅜  

₃  

C5 
SAE Lv. 4 

 

⌐

⅔↑╢SAE Lv. 4 

C4 ⌐ ⅎ⁸ 

ה ─ ⌐⅔↑╢ Lv. 4 

ה ─ ⅞ TOR│ ⇔⌂™ 

₃  

C6 
SAE Lv. 4/5  

 
⸗♦ꜟ≢│ ↕╣⌂™  ₃ 
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3.5  SAE Level 4╕≢─ ─ ◦Ⱶꜙ꜠כ◦ꜛfi ⸗♦

ꜟ  

 ⸗♦ꜟ─ ╖ 

SAE Level4╕≢─ ─ ─ ╩ ⅎ╢ ⸗♦ꜟ─ ╖╩ ∆⁹ 

 

─  

◦Ⱶꜙ꜠כ◦ꜛfi≢│⁸ ⁸כ◌כ♫כ○╩ ⱦ☻⁸כ◘ ⱦ☻─3כ◘ ⌐

⇔⁸ 3.5-1─╟℮⌐⁸ ⁸ ⁸ ╩ ∆╢⁹ 

 

3.5-1 ─ ◦Ⱶꜙ꜠כ◦ꜛfi─ ╖ 

וֹףּ    

 

 כ◌כ♫כ○

 

Web ─ ╩ ™≡⁸ ⌐ ∆╢

─ ╩⸗♦ꜟ  

 

1 

 

 ☻ⱦכ◘
─ ─◌♥◗ꜞ─

⌐כ◌כ♫כ○╩ ∂≡  

 ☻ⱦכ◘

₈ᵔ- ה  ⱦ☻─♪ꜝ▬Ᵽכ◘

כ ┼─ ≤◖☻♩ ₉

─ ╩  

 

 

 

 ∕╣∙╣─ ─ │⁸ ⌐╟╢ ─ ≤ 3.5-2─╟℮⌐ ∆╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

                                                        
1 ◦Ⱶꜙ꜠כ◦ꜛfi≢│⁸↓↓≢™℮ │⁸ ⌐ ╠⌂™ ╡⁸ ≢№╢

─ ╩ ╪≢™╢⁹ 
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3.5-2 ◦Ⱶꜙ꜠כ◦ꜛfi⌐⅔↑╢ ─ ≤ ─  

וֹףּ

 

 

   

Ϸ˔З˔ϸ˔  

ᴪꜛ כּ  
ἷּכ ꜛᴪ  

ὖ◌ Ộְ כּ ʾꜛᴪ  

ӱ Ђ˔РІ 

 

 כּ
ְỘ  

ꜛᴪ ˢϸ˔Єϴϯ ˣ 

ἷּכ 
ְỘ  

ꜛᴪ ˢϸ˔Єϴϯ ˣ 

ὖ◌ ᴪꜛ כּ ˢϸ˔Єϴϯ ˣ 

› 

 כּ
ְỘ  
ꜛᴪ  

ἷּכ 
ְỘ  

ꜛᴪ  

Ђ˔РІ ᵁ  

 כּ
ְỘ  
ꜛᴪ  

ἷּכˢ◌ ʾ╣ ˣ 
ְỘ  
ꜛᴪ  

ὖꜛ ◌ˢכּ ʾ╣ ˣ ְỘ ʾꜛᴪ  
─ ⁸ ⌐≈™≡│⁸ ─ ◦Ⱶꜙ꜠כ◦ꜛfi─ ≤│⇔⌂™⁹ 

ⱦ☻⌐│⁸כ◘ ─ ─ ▪▼◦♪▬ꜝה▪▼◦כ◌─ ⁸ ╩ ╘╢⁹ 

 

 

 ⸗♦ꜟ│⁸ ─ ─ ╩ ╕ⅎ⁸ 3.5-3⌐ ∆ ⌐ ⇔⸗♦ꜞfi◓╩ ∫√⁹◌

⌂℮╟─◓fiꜞ▪▼◦כ ╠⅛fiꜛ◦כ♥☻כ◌ⱦ☻│⁸כ◘ ─ ⌐ ╗ ⅜

™╒≥⁸ ⌂™ ≢ ⅜☻ⱦכ◘⌂ ≢⅝⁸ ⅜ ™⁹↓─√╘⁸ ⌂≥

─ ─☻ⱦכ◘─◓fiꜞ▪▼◦כ◌⁸≡∫╟⌐ ⅜ ⌂╡⁸◦▼▪ꜞfi◓◘כⱦ☻─

⁸↕╠⌐ ─ ⅜ ╦╢↓≤⅜ ⅎ╠╣╢⁹∕↓≢⁸ ─ │

╩ ≤⇔≡ ⇔≡™╢⁹⌂⅔⁸ ≤│⁸ ⅜ ™ ≤

┼─ ⅜ ™ ⅛╠ ↕╣╢⁸ ה ⌐ ⌂ ╩ ∆╢ ─↓

≤≢№╢⁹ ה ⁸ ≤™∫√ ─ ─ │⁸↓─ ─ ≢ ╦╣╢↓≤⅜

ↄ⁸ ─ ╩ ∆╙─≤⌂╢⁹ 
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3.5-3 ─ ≤  

וֹףּ    

)  כ◌כ♫כ○ )  

)  ☻ⱦכ◘ ) 

  

   ☻ⱦכ◘

: ─ ⌐≈™≡│⁸₈ ≤│₉https://www.csis.u-tokyo.ac.jp/UEA/  ( 2021/5/17)─2015

╩  

 

◦Ⱶꜙ꜠כ◦ꜛfi─  

◦Ⱶꜙ꜠כ◦ꜛfi─ │⁸ 3.5-1⌐ ∆╟℮⌐⁸ ─♃כ♦ ≢№

╢2015╩ ≤⇔≡⁸2050╕≢╩ ≤∆╢⁹ 

 

  

3.5-1 ◦Ⱶꜙ꜠כ◦ꜛfi─  

 

 

─  

◌♥◗ꜞ─ ─ │⁸ Ⱡ♇♩꞉כ◒ ה

♃כ♦ ₈ ITS ⱴ♇ⱪ2019₉♪כ꜡ה 20196 7 ⁸⅔╟┘

ⱦ☺Ⱡ☻ ₈ ⌐ ↑√ ╡ ╖   Version 2.0₉ 30

3 30 ╩ ⌐⁸  3.5-4─╟℮⌐ ╩ ∫√⁹↓─2≈─ ⌐│⁸

◌♥◗ꜞC5⌐ ∆╢ │⌂™⅜⁸ ◌♥◗ꜞC4─ ─5 ⌐ ↕╣╢≤

⇔√⁹ 
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 3.5-4 ◌♥◗ꜞ─  

 
ṇ  

ṇ  ṇ ṇ ṇ 

   

C2 2021 2022 2019 2019 

C3 2023 2023 2020 2020 

C4 2025 2025 2025 2025 

C5 2030( ) 2030( ) 2030( ) 2030( ) 

: ◌♥◗ꜞC5│⁸ ◌♥◗ꜞC4─ ─5 ⌐ ↕╣╢≤  

₈ ITS ⱴ♇ⱪ2019₉♪כ꜡ה Ⱡ♇♩꞉כ◒ ה ♃כ♦

⁸20196 7 ⁸₈ ⌐ ↑√ ╡ ╖   Version 2.0₉ ⱦ☺Ⱡ☻

⁸ 30 3 30 ╩ ⌐ ⁹ 

 

 

─  

 ≢│⁸ EV/Ɫ▬Ⱪꜞ♇♪ HV /ⱪꜝ◓▬fiⱢ▬Ⱪꜞ♇♪ PHV─

™∏╣⅛⌐ ∆╢ ╩ ↕╣√ ≤∆╢⁹ ─ ─ ─ │⁸

₈ ₉ 21 5 ⌐ ↕╣≡™╢₈ ה

⌐⅔↑╢ EV/HV/PHV─ ה HVꜟ♀כ▫♦₉⁸₈▪▼◦

─ ה ⇔₉ ≠™≡ ∆╢⁹ ⇔⁸ │ ─ ≤ ⅜ ↄ⁸

─ ≤ ─ │ ⇔≡ ╗↓≤╙ ⅎ╠╣╢⁹∕↓≢⁸ ─◦♫ꜞ○─

⁸SAE Level4─ ╩ ≈ ◌♥◗ꜞC4, C5≢│⁸100% ∆╢◦♫ꜞ○╙

⇔≡⁸∕─ ╩ ═╢⁹ 

 

1 √╡  

⅜ ⅛╠ ↕╣╢ ◌♥◗ꜞC ≢│1 √╡ ⅜ ∆╢↓≤

╙ ⅎ╠╣╢⁹⇔⅛⇔⁸ ⌂ ─ ה ⁸ ⁸ ≢│ ⅜ ╕∫≡

⅔╡⁸ ⅜ ⅝ↄ ∆╢≤│ ⅎ⌐ↄ™⁹∕↓≢⁸ ≢│1 √╡ │

⇔⌂™≤ ∆╢⁹ 

 

─  

 ─ │⁸꞉▬Ⱪꜟ ╩ ⇔⁸∕─Ɽꜝⱷכ♃╩ ─ ─ ה

─ ⅛╠ ∆╢⁹√∞⇔⁸ ∆╢ │40╩ ∆╢⁹ ─ │⁸

╛ ─ ⌐╟╡ ∆╢≤ ⅎ╠╣╢⅜⁸ ─ ╛ ⅛╠⁸ ─

⅜ ⅞╡⅞╡╕≢ ╩ ∆╢↓≤│ ⌂™≤ ⅎ⁸ ╛ ⌐╟∫≡ ─

│ ≤ ╦╠⌂™≤ ∆╢⁹ 
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─▪▼◦♪▬ꜝ⁸▪▼◦כ◌  

─◓fiꜞ▪▼◦כ◌  │ ⇔≈≈№╢⁹∕↓≢⁸ ◓fiꜞ▪▼◦כ◌─

╩ ─ ☻ⱦכ◘─ ⌐ ─◓fiꜞ▪▼◦כ◌╢∆ ─

─ ⅛╠ ∆╢⁹ 

 

 ◦Ⱶꜙ꜠כ◦ꜛfi⸗♦ꜟ─  

 ─ ◦Ⱶꜙ꜠כ◦ꜛfi─ ╩כ◌כ♫כ○⁸╩╣ ⌐⇔≡ 3.5-2⌐ ∆⁹↓─

⌐ ∆╟℮⌐⁸ ─ ≢ ⁸ ⁸ ╩ ∆╢⁹ 

 

 1. ≢ ≤⌂╢ ─ ─  

 2. ─ ≤ ⅛╠ ─ ╩ ⇔⁸1.─ ≤⌂╢ ≤─

⅛╠ ╩  

 3. ╩ ◌♥◗ꜞ ה ⌐  

 4. ⇔≡™╢ ≤ ╦∑≡⁸ ◌♥◗ꜞ ה ╩  

 5. 1√╡ ╩ ⌐ ↑≡⁸ ╩  

 1, 3, 5 ─ ≢│⁸ ─ ⁸כ◌כ♫כ○ ⱦ☻⁸כ◘ ☻ⱦכ◘ ⌐ ∂√⸗♦ꜟ

╩ ∆╢⅜⁸2, 4 ─ ≢│ ─ ⁸ ⁸ ─ ─ ╩∆═≡─

⌐ ∆╢⁹ 

 

 

1: ₈2019( ) ─ⱳ▬fi♩₉20198 27

╩  

ה :2 ₈ ─ 29  ₉╩  

─fiꜛ◦כ꜠ꜙⱵ◦─כ◌כ♫כ○3.5-2 ╣ 

 

─ ⸗♦ꜟ 

 │⁸ ─ ⌐ ∂√ ⸗♦ꜟ╩ ™≡⁸ ─GDP╛ ⌂≥⅛╠ ∆╢⁹

│⁸ ─ ─ ⸗♦ꜟ≢ ═╢⁹ 

 

ה  

◌♥◗ꜞ  

 

 

─  

GDP( 1)  

( 2)  
1. ≤⌂╢ 

─  

2. 

─  

3. ╩

◌♥◗ꜞ

ה ⌐

 

4. ◌

♥◗ꜞ ה

─

 

5. ◌

♥◗ꜞ ה

─

 

   

1 √╡ 

  



3-12 
 

─ ⸗♦ꜟ 

 ─ ≢│⁸  3.5-3─╟℮⌐ ─ ⅛╠ ↕╣╢ ─ ≤

─ ↕╣√ ─ ⅛╠ ∆╢⁹ ─ ⅛╠ ─ ╩

∆╢ ⌐⁸ ⅛╠─ ⌐ ∂√ ╩ ∆╢⁹↓─ │ ⌐

∆╢⁹ 

 

 3.5-3 ─ ⱨ꜡כ 

 

◌♥◗ꜞ ─ ⸗♦ꜟ 

 ◌♥◗ꜞ ─ ─ ⸗♦ꜟ│⁸ ◌♥◗ꜞ ─

≤ ─2≈⌐ ↑╠╣╢⁹ 

 ─ ⅜≥─╟℮⌂ ⅎ ≢ ╩ ∆╢⅛│⁸ ─ ≢ ⌂╢√╘⁸

◌♥◗ꜞ ─ ⸗♦ꜟ│⁸ ─ ⁸כ◌כ♫כ○ ⱦ☻⁸כ◘ ⱦכ◘

☻ ⌐ ∂√⸗♦ꜟ╩ ™╢⁹ 

 ⁸ ─ │⁸  3.5-4─╟℮⌐ ◌♥◗ꜞ ⌐ ↑╠╣√

⌐⁸ ─ ◌♥◗ꜞ ⌐ ∆╢ ╩ ∆╢↓≤≢⁸

◌♥◗ꜞ ╩ ∆╢⁹ 

 

 

 3.5-4 ◌♥◗ꜞ ─ ⱨ꜡כ 

 

 

 

︣  

 

 

 

◌♥◗ꜞ  

 

⸗♦ꜟ 

─  

 

 

⸗♦ꜟ 

◌♥◗ꜞ  

 

 

 

◌♥◗ꜞ  

 

 

◌♥◗ꜞ  

 

 

 

 

 

◌♥◗ꜞ  
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◌♥◗ꜞ ─ ⸗♦ꜟ 

 ◌♥◗ꜞ │⁸  3.5-5─╟℮⌐ ─ ≤ ─

⌐⁸ ⅛╠─ ⌐ ∂√ ╩ ⇔≡ ∆╢⁹↓─ │

⌐ ∆╢⁹ 

 

 

 3.5-5 ◌♥◗ꜞ ─ ⱨ꜡כ 

 

◌♥◗ꜞ ─ ⸗♦ꜟ 

 ◌♥◗ꜞ │⁸ ─ ⁸כ◌כ♫כ○ ⱦ☻⁸כ◘ כ◘

ⱦ☻ ⌐ ∂√ ⸗♦ꜟ╩ ™⁸ ⌐ ⇔√ ◌♥◗ꜞ ╩ ⌐

∆╢⁹ 

 

 

 ꜟ♦⸗fiꜛ◦כ꜠ꜙⱵ◦─כ◌כ♫כ○ 

─  

─כ◌כ♫כ○ │⁸ 3.5-6─╟℮⌐ GDP⁸ ⅛╠⸗♦ꜟ╩ ™≡⁸

─ ╩ ◓fiꜞ▪▼◦כ◌⁸⌐↓⧵⁹╢∆ ─ ╩ ⇔⁸ ⇔√ ╩

⇔≡ ─ ╩ ∆╢⁹ 

 

◌♥◗ꜞ  

 

 

◌♥◗ꜞ  

 

 

◌♥◗ꜞ
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3.5-6 ─ ─ ╣ 

 

1) ─ ─  

⌐ ─ ─ ╩ ∆╢⁹ 

─ │⁸20082017─ ─ ╩⁸

≤ √╡GDP╩ ≤⇔≡⁸ ─╟℮⌐⸗♦ꜟ ∆╢⁹∕─ │  3.5-5─╟℮

⌐⌂╢⁹ 

 

 

 

 3.5-5 ─ ⸗♦ꜟ─  

  t  ( )  

log(C)  - 11.3027 - 4.062 **  

a1 1.6919 11.781 ***  

a2 0.2921 7.355 ***  

:  Ώ***ΐ : 0.001⁸ Ώ**ΐ : 0.01⁸ Ώ*ΐ :  0.05⁸ΐ.ΐ :  0.1 

0.9860 

─ │₈ ₉ ⁸ │₈

₉ ⁸GDP│₈ ₉ ⁸ │₈ ₉ ╩ ™≡  

 

─ 

 

 

─ 

 

 

─ 

 

 

─ 

 

 

─ 

 

 

─ 

 

 

─ 

 

 

─ 

 

 

─ 

 

 

─ 

 

 

 

 

 

◓fiꜞ▪▼◦כ◌  

─ 

ꜞ▪▼◦כ◌

fi◓   
─◓fiꜞ▪▼◦כ◌  

─  

GDP 

 

ὅὥὶὅϽὓ ϽὋ  

ὰέὫὅὥὶ ὰέὫὅ ὥϽὰέὫὓ ὥϽὰέὫὋ  

 

Car : ─ ( ) 

M : ─ ( ) 

G : √╡GDP(10/) 
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│⁸2008 2017─ ─ ─

⌐ ╘╢ ╩ √╡GDP╩ ≤⇔≡⁸ ─╟℮⌐⸗♦ꜟ ∆╢⁹∕─

│  3.5-6─╟℮⌐⌂╢⁹ 

 
 

 3.5-6 ─ ⸗♦ꜟ─  

  t  ( )  

a0 - 1.5679 - 14.364 ***  

a1 174.2988 6.324 ***  

:  Ώ***ΐ : 0.001⁸ Ώ**ΐ : 0.01⁸ Ώ*ΐ :  0.05⁸ΐ.ΐ :  0.1 

0.7959 

⁸ ─ │₈ ₉ ⁸GDP

│₈ ₉ ⁸ │₈ ₉ ╩ ™≡  

 

│⁸2008 2017─ ─ ─ ⌐ ╘╢

╩ √╡GDP⁸ ─ ─ ╩ ≤⇔≡⁸ ─╟℮⌐

⸗♦ꜟ ∆╢⁹∕─ │  3.5-7─╟℮⌐⌂╢⁹ 

 

 

 3.5-7 ─ ⸗♦ꜟ─  

  t  ( )  

a0 - 9.7681 - 25.429 ***  

a1 - 130.7077 - 2.243 .  

a2 0.2161 17.115 ***  

:  Ώ***ΐ : 0.001⁸ Ώ**ΐ : 0.01⁸ Ώ*ΐ :  0.05⁸ΐ.ΐ :  0.1 

0.9878 

─ │₈ ₉ ⁸ │₈

─ ─ ₉ ⁸ │₈ ₉ ⁸⁸GDP

│₈ ₉ ⁸ │₈ ₉ ╩ ™≡  

ὅὥὶͅὔ

ὅὥὶ

Ὡ

ρ Ὡ
 

ὺ ὥ ὥϽὋ 

  Car : ─ ( ) 

  Car_N : ─ ( ) 

    G : √╡GDP(10/) 

ὅὥὶͅὒ

ὅὥὶ

Ὡ

ρ Ὡ
 

ὺ ὥ ὥϽὋ ὥϽὒ 

Car : ─ ( ) 

Car_L : ─ ( ) 

G : √╡GDP(10/) 

L  : ─ ─ (%) 
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─ │⁸ 3.5-7─╟℮⌐⁸ ≤ ⁸

≤─ ─ ⅛╠ ╘╢⁹ 

 

─ ─   

               ─   

 ─  
 

3.5-7 ─ ─  

 

⌂⅔⁸ ╩ ℮ ⌐│⁸2015─ ─ ⅜ ≤ ∆╢╟℮⌐

╩ ™╢⁹ 

 

2) ─  

⌐ ─ ─ ╩ ⌐ ∆╢⁹ 

─ │⁸ ⁸ ─ ─ ⁸

♄Ⱶ⁸כ⅔╟┘ ─ ─ ╩ ≤⇔≡⁸ ─╟℮⌐⸗♦ꜟ ∆╢⁹∕

─ │⁸  3.5-8─╟℮⌐⌂╢⁹ 

 

 

 

 3.5-8 ─ ⸗♦ꜟ─  

  t  ( )  

a1 1.0094 67.601 ***  

a2 - 2.9163 - 5.223 ***  

a3 - 0.0063741 - 6.824 ***  

a4 - 1.3901 - 3.155 **  

:  Ώ***ΐ : 0.001⁸ Ώ**ΐ : 0.01⁸ Ώ*ΐ :  0.05⁸ΐ.ΐ :  0.1 

0.9997 

─ ─ │₈  ₉

⁸ 28 ⁸ │₈ 27 2₉ ╩ ™≡  

 

 

ὅὥὶὓ ϽὩ Ͻ Ͻ Ͻ 

ὰέὫὅὥὶ ὥϽὰέὫὓ ὥϽὒ ὥϽὊ ὥϽὌ 

  Car : ( ) 

  M : ( ) 

  L  : ─ ─ (%) 

  F  : ♄Ⱶכ :1  ∕─ :0 

  H  : ─65 ─ (%) 
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─ │⁸ ⁸ ─ ─ ⁸

⁸ ♄Ⱶ⁸כ⅔╟┘ ╩ ≤⇔≡⁸ ─╟℮⌐⸗♦ꜟ ∆╢⁹∕─

│  3.5-9─╟℮⌐⌂╢⁹ 

 

 

 3.5-9 ─ ⸗♦ꜟ─  

  t  ( )  

a0 - 0.8806 - 3.667 * **  

a1 1.0035 84.227 ***  

a2 - 0.043157 - 7.028 ***  

a3 - 0.006656 - 3.601 ***  

a4 0.15643 4.356 ***  

a5 0.024979 7.571 ***  

  Ώ***ΐ : 0.001⁸ Ώ**ΐ : 0.01⁸ Ώ*ΐ :  0.05⁸ΐ.ΐ :  0.1 

0.9875 

─ ─ │₈  ₉

⁸ 28 3 ⁸ │₈ 27 2₉ ⁸ ≤

│₈ 27 ₉ ╩ ™≡  

 

─ │⁸ ⁸ ⁸ ♄Ⱶ⁸כ ♄Ⱶ

⁸כ ⁸⅔╟┘ ─ ─ ╩ ≤⇔≡⁸ ─╟℮⌐⸗♦ꜟ ∆

╢⁹∕─ │  3.5-10─╟℮⌐⌂╢⁹ 

ὅὥὶὓ ϽὩ Ͻ Ͻ Ͻ Ͻ  

ὰέὫὅὥὶ ὥ ὥϽὰέὫὓ ὥϽὒ ὥϽὈ ὥϽὊ ὥϽὙ 

  Car : ( ) 

  M : ( ) 

  L  : ─ ─ (%) 

  D : ( /ha) 

  F  : ♄Ⱶכ :1  ∕─ :0 

  R :  (%) 
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 3.5-10 ─ ⸗♦ꜟ─  

  t  ( )  

a1 0.9261 80.692 ***  

a2 - 0.0175 - 9.563 ***  

a3 0.2896 5.057 ***  

a4 - 0.2457 - 6.944 ***  

a5 - 0.0270 - 8.247 ***  

a6 0.04078 8.23 ***  

  Ώ***ΐ : 0.001⁸ Ώ**ΐ : 0.01⁸ Ώ*ΐ :  0.05⁸ΐ.ΐ :  0.1 

0.9999 

─ ─ │₈  ₉

⁸ 28 3 ⁸ │₈ 27 2₉ ⁸ ≤

│₈ 27 ₉ ╩ ™≡  

 

╩ ℮ ⌐│⁸2015─ ─ ⅜ ≤ ∆╢╟℮⌐

╩ ™√ ≢⁸ ╩↓─ ⸗♦ꜟ≢ ⇔√ ≢ ⌐ ∆╢⁹ 

 

─☻ⱦכ◘◓fiꜞ▪▼◦כ◌ (3  

⌐ ─☻ⱦכ◘◓fiꜞ▪▼◦כ◌╢∆ ─ ⌐ ∂≡⁸ ─

⅜ ∆╢≤ ∆╢⁹ 

─◓fiꜞ▪▼◦כ◌─  │⁸ ─ ─☻ⱦכ◘◓fiꜞ▪▼◦כ◌─

╩⁸ ─ 1,000/km2 ╩ ≈ ─☻ⱦכ◘◓fiꜞ▪▼◦כ◌⁸⌐

⌐ ∂≡ ∆╢⁹↓─ ╩ ™≡⁸ ─ ╩ ה ∆╢⁹

─ ─☻ⱦכ◘◓fiꜞ▪▼◦כ◌⁸│ ╩ ─ ─

╩ ⇔≡ ∆╢  3.5-8⁹ 

 

ὅὥὶὓ ϽὩ Ͻ Ͻ Ͻ Ͻ Ͻ 

ὰέὫὅὥὶ ὥϽὰέὫὓ ὥϽὈ ὥϽὊρ ὥϽὊς ὥϽὙ ὥϽὒ 

  Car : ( ) 

  M : ( ) 

  D : ( /ha) 

  F1   : ♄Ⱶכ :1  ∕─ :0 

  F2  : ♄Ⱶכ :1  ∕─ :0 

  R :  (%) 

  L  : ─ ─ (%) 
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☻ⱦכ◘◓fiꜞ▪▼◦כ◌ 3.5-8  ─ ─  

 

a. ◌כ◦▼▪ꜞfi◓─  

2018/12─ ─ │  3.5-11─╟℮⌐⁸ ⅝⌂ ⅜№╢⁹

↓─ ⅜ ─ ™╩ ⇔≡™╢≤ ⅎ⁸ √╡─ ⅜ ≢№╢≤

⇔≡⁸ ─◓fiꜞ▪▼◦כ◌─ ╩ ⇔√⁹ 

 

◓fiꜞ▪▼◦כ◌ 3.5-11  ≤  

 

│ 1 √╡─ (2015.072/ )╩ ™≡  

◓fiꜞ▪▼◦כ◌₈ 360Á₉, https://www.carsharing360.com/market/2018_02/ ( 2021/5/17)─

201812─ ⁸₈ ₉ ─ ╩ ⌐  

 

 

─  

a. ─◌כ◦

▼▪ꜞfi◓  

b. ─◌כ◦▼

▪ꜞfi◓  

2) ─ 

 

 

─  

 

 

c ─  

 

 

1,000 /  

1,000 /  

─  
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b. ◌כ◦▼▪ꜞfi◓ ─ ⸗♦ꜟ 

─☻ⱦכ◘◓fiꜞ▪▼◦כ◌╢↑⅔⌐ ─ ─ ⌐ ∆╢ ─

/ ╩⁸ ≤ ⇔⁸ ─ ╩ ∆╢ ⸗♦ꜟ╩

⇔√⁹ 

⌐╟∫≡│ ☻ⱦכ◘⌂ ≢№╢√╘⁸2018─ │ ⅜ ⅝™⁹

2018│⁸₈ │≢ /fi◓│5,000ꜞ▪▼◦כ◌╢↑⅔⌐ ⌐ ⇔⌂™⁹a

╡ ≡ ₑ /fi◓≢№╣┌1,000ꜞ▪▼◦כ◌─ ╩▪ꜞ◄☻ⱦכ◘≢╕ ≢⅝╢

⅜№╢₉≤ ═≡™╢⁹∕↓≢⁸ ⅜1,000/ ─  3.5-12─ כ♦─

♃╩ ™≡⁸ ╩ ∆╢⸗♦ꜟ╩ ⇔√⁹ 

 

─◓fiꜞ▪▼◦כ◌ 3.5-12  ─ ⌐ ™╢  

⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸

⁸ ⁸ ⁸  

⌂⅔⁸↓─14 ◓fiꜞ▪▼◦כ◌─ │⁸ ─90% ╩ ╘≡™╢⁹  

 

↕╣√⸗♦ꜟ╩ ─╟℮⌐ ⇔√⁹∕─ ╩  3.5-13⌐ ∆⁹╕√⁸

≤ ─◓ꜝⱨ╩  3.5-9⌐ ∆⁹ 

 

 

 

 3.5-13 ⸗♦ꜟ─  

  t  ( )  

a
0
 5.070 2.418 0.0341 

a
1
 0.2425 5.212 0.0003 

a
2
 - 4.800 - 2.372 0.0370 

  Ώ***ΐ : 0.001⁸ Ώ**ΐ : 0.01⁸ Ώ*ΐ :  0.05⁸ΐ.ΐ :  0. 1  

╖ 0.9044 

◓fiꜞ▪▼◦כ◌⁸₈│ 360Á₉─ ≤₈ ₉ ─

╟╡ ⁸ │₈ 27 ₉ ╩ ™≡  

 

Ὑ ὥ ὥϽὈ ὥϽὈ  
 
 R  : = /  

 D
1
 :  

 D
2
 :  
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◓fiꜞ▪▼◦כ◌⁸₈│ 360Á₉─ ≤₈ ₉ ─

╩ ™≡  

 3.5-9 ─  

 

c. ─◌כ◦▼▪ꜞfi◓─  

⅜1,000/ ─ ⅜☻ⱦכ◘◓fiꜞ▪▼◦כ◌│≢ ↕╣⌂™≤ ⇔⁸

⇔√ ◓fiꜞ▪▼◦כ◌─ ╩⁸ ─╟℮⌐ ⅜1,000/ ─

⌐ ∆╢⁹ 

 

◓fiꜞ▪▼◦כ◌─   

◓fiꜞ▪▼◦כ◌─       

        Ĭ ─ Ĭ ─  

        Ɇ ─ Ĭ ─  

 

d. ─  

─◓fiꜞ▪▼◦כ◌ ╩ ∆╢ ─ ╩⁸ ─ ⌐╟∫≡ ⇔⁸ ─

─ ╩ ∆╢⁹ 

 

 

ὣ ὢ Ͻρ
ὓ

ὔ
 

 Y
k 
─◓fiꜞ▪▼◦כ◌ ╩ ─ k ─  

 X
k
 k ─  

 N   

 M  ◌כ◦▼▪ꜞfi◓  
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◌♥◗ꜞ ─ ⸗♦ꜟ 

↕╣╢ ─ ◌♥◗ꜞ ─ │⁸  3.5-14─╟℮⌐ C0, C1≤

C2, C3, C4, C5─2 ⌐ ↑≡ ⅎ╢⁹ 

 

 3.5-14 ◌♥◗ꜞ─  

◌♥◗ꜞ  

C2, C3, C4, C5 ◌♥◗ꜞ─○ⱪ◦ꜛfi ≤ ─

◌♥◗ꜞ ⸗♦ꜟ⌐╟∫≡ ╩ ⁹ 

C0, C1 ◌♥◗ꜞC2 C5╩ ⇔⌂⅛∫√ ≤⇔≡ ⁹ 

C0≤C1─ │⁸ ─ ╩ ⇔≡⁸

≤⇔≡  

 

 ⌐⅔™≡ ◌♥◗ꜞ╩ ∆╢ⱨ꜡כ╩  3.5-10⌐ ∆⁹ ≢ ⇔√

⌐╟╢ ⸗♦ꜟ≤ ─ ◌♥◗ꜞ─ ⸗♦ꜟ⅜⁸ ╩

◌♥◗ꜞ⌐ ∆╢ ⌂ ≢№╢⁹ ⌐↓╣╠─⸗♦ꜟ╩ ∆╢⁹ 

 

 

 3.5-10 ─ ◌♥◗ꜞ ─ⱨ꜡כ 

 

1) ─ ◌♥◗ꜞ ⸗♦ꜟ 

◌♥◗ꜞ C2 ─ ⌐≈™≡│⁸ ─ ◌♥◗ꜞ ─

⌐ ≠™≡⁸ ─ ◌♥◗ꜞ⅜ ↕╣╢ ╩ ∆╢⁹↓↓≢™

 

◌♥◗ꜞ─ 

○ⱪ◦ꜛfi  

─ 

◌♥◗ꜞ 

⸗♦ꜟ 

C2, C3, C4, C5  

─  

 

C2, C3, C4, C5  

─  

⌐╟╢ 

○ⱪ◦ꜛfi  

⸗♦ꜟ 

C2 C5 ─ ╩

C0, C1 ⌐  

│  
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℮ │⁸ ─ ⌐ ⇔≡⁸ ─ ⅜ ∆╢⅛╩ ∆ ≢№╢⁹ ≢│⁸

201912⌐ ⇔√₈ ┼─ ─Web▪fi◔כ♩ ₉─ ⅛╠⁸

≤⇔≡ ⅜ ╩ ∆╢ ⁸≥─ ◌♥◗ꜞ─ ╩ ∆╢⅛╩

≤⇔≡⸗♦ꜟ ∆╢⁹ ⇔⁸▪fi◔כ♩≢│ SAE Level 5 (◌♥◗ꜞ C6)╩ ╘√

╩ ™⁸⸗♦ꜟ ╩ ∫≡™╢⁹ 

╩ ™√ ⅛╠⁸z-value─ ─ ↕™╙─╩ ╡ ⅝⁸ ╩ ⇔⁸

 3.5-15⁸  3.5-16─ ╩ √⁹ 

 

 

 

 3.5-15 ◌♥◗ꜞC2⌐ ∆╢꜡☺☻♥▫♇◒ ⸗♦ꜟ─  

 
  

ἰ   z value   Ӫ ( )  

ɗ0 (Intercept)  - 2.8479 - 5.98 ***  

ɗ1 ⱬכ☻ ─  0.0033 6.74 ***  

ɗ2 ○ⱪ◦ꜛfi  - 0.0367 - 10.32 ***  

ɗ3 60 ♄Ⱶ2.95 0.4679 כ **  

ɗ4 ─  0.0613 2.52 *  

ɗ5 ─ ─  0.0117 0.44  

  Ώ***ΐ : 0.001⁸ Ώ**ΐ : 0.01⁸ Ώ*ΐ :  0.05⁸ΐ.ΐ :  0. 1  

 

 

 

 

 

 

 ~ ȁ0 + ȁ1* ⱬכ☻ ─  + ȁ2*○ⱪ◦ꜛfi   

             + ȁ3* 60 ♄Ⱶכ + ȁ4* ─  

       + ȁ5* ─ ─  

60 ♄Ⱶכ    60 =1⁸∕╣ =0 

 ~ ȁ0 + ȁ0_1*D 1 + ȁ0_2*D 2 + ȁ0_3*D 3 + ȁ1*ⱬכ☻ ─    

     + ( ȁ2_0 + ȁ2_1*D 1 + ȁ2_2*D 2 + ȁ2_3*D 3 ) * ○ⱪ◦ꜛfi  

          + ( ȁ3_0 + ȁ3_1*D 1                + ȁ3_3*D ) * 60 ♄Ⱶכ 

          + ȁ4* ─  + ȁ5* ─ ─  

 D
1
Ḳ Lv. 4 ṇ , C4, C5 =1ḭ =0  

D
2
Ḳ Lv. 4 ṇ,   C5 =1ḭ =0  

D
3
Ḳ ṇ,  C6 =1ḭ =0  

60 ♄Ⱶכ  60 =1⁸∕╣ =0 

ЫϼТϮ˔ДрχṮⱨὨ ἰ 0.1498
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 3.5-16 ◌♥◗ꜞC3, C4, C5, C6⌐ ∆╢꜡☺☻♥▫♇◒ ⸗♦ꜟ─  

 
  

ἰ   z value  Ӫ ( )  

ɗ0_0 (Intercept)  - 3.5327 - 8.03 ***  

ɗ0_1 Lv. 4♄Ⱶ0.43 0.1648 כ  

ɗ0_2 Lv. 4♄Ⱶכ - 0.6253 - 1.79 .  

ɗ0_3 ♄Ⱶכ - 0.2594 - 0.67  

ɗ1 ⱬכ☻ ─  0.0010 3.25 **  

ɗ2_0 ○ⱪ◦ꜛfi  - 0.0360 - 6.12 ***  

ɗ2_1 ○ⱪ◦ꜛfi * Lv. 4♄Ⱶ1.75 0.0126 כ .  

ɗ2_2 ○ⱪ◦ꜛfi * Lv. 4♄Ⱶ3.08 0.0158 כ **  

ɗ2_3 ○ⱪ◦ꜛfi * ♄Ⱶ4.69 0.0289 כ ***  

ɗ3_0 60 ♄Ⱶ5.23 1.1882 כ ***  

ɗ3_1 60 ♄Ⱶכ* Lv. 4♄Ⱶכ - 1.1804 - 4.23 ***  

ɗ3_3 60 ♄Ⱶכ* ♄Ⱶכ - 1.3393 - 4.73 ***  

ɗ4 ─  0.0527 3.27 **  

ɗ5 ─ ─  0.0958 5.69 ***  

  Ώ***ΐ : 0.001⁸ Ώ**ΐ : 0.01⁸ Ώ*ΐ :  0.05⁸ΐ.ΐ :  0. 1  

 

 

 ─ ⁸ ─ ◌♥◗ꜞ⅜ ⌐ ↕╣≡™╢ ⅜ ∂╢⁹ ≢

№╣┌⁸ ⅜∕╣╠─ ╛ ╩ ⇔√ ≢⁸≥─ ◌♥◗ꜞ╩ ∆╢⅛╩

∆╢═⅝≢№╢⅜⁸╕∞ ⇔≡™⌂™ ⌐ ∆╢ ─ ─ ╩ ∆╢↓

≤│ ≢№╢⁹∕↓≢⁸ ≢│⁸ ◌♥◗ꜞ⌐ ∆╢ ╩ ₁ ╘⁸

─ ◌♥◗ꜞ⅜ ⌐ ∆╢ ≢│⁸ ◌♥◗ꜞC5, C4, C3, C2≤

─ ◌♥◗ꜞ⅛╠ ⌐⁸ ≤ ⌐ ≠⅝ ╩ ╘⁸ ≤∆╢

◌♥◗ꜞ─ ≤∕─ ─ ◌♥◗ꜞ─ ≤─ ⅜ ─∕

─ ◌♥◗ꜞ─ ⌐⌂╢≤∆╢  3.5-11⁹ 

⁸ ◌♥◗ꜞ C2 ≤⇔≡ ↕╣⌂⅛∫√ ─ │⁸ ≢ ∆

╢ ─ ⌐ ≠™≡ ◌♥◗ꜞ C0,C1⌐ ↕╣╢╙─≤∆╢⁹ 

 

 

 

ЫϼТϮ˔ДрχṮⱨὨ ἰ 0.1105
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 3.5-11 ─ ◌♥◗ꜞ─ ⅛╠─ ─  

 

 

 

2) ─○ⱪ◦ꜛfi  

Xavier et al. (2015)│⁸™ↄ≈⅛─ ╩ ≈ ⅜ ↕╣╢ ╩ ⇔≡™

╢⁹Xavier et al. ⅜ ⇔√ ≤ ─ ◌♥◗ꜞ─ ⅜ ≈ ─

╩ ⇔≡⁸  3.5-17─╟℮⌐ ◌♥◗ꜞ─○ⱪ◦ꜛfi ╩ ⇔√⁹ 

 

 3.5-17 ◌♥◗ꜞ─○ⱪ◦ꜛfi  

◌♥◗ꜞ C2 C3 C4 C5 

○ⱪ◦ꜛfi  41 70 81 93 

Xavier et al. (2015)╩ ⇔≡ ⁹ 

: Xavier et al. (2015)─ ─ ≤ ◌♥◗ꜞ─ ─ ╩ ⇔≡  

 

 

 

3) ─  

◖☻♩≤ ─ ⌐│⁸ ≤ ┌╣╢ ⅜№╢↓≤⅜⁸ ₁⌂ ≢

↕╣≡⅔╡⁸ ╩ ╡ ↑╢↓≤≢⁸ ⅜ ⇔⁸ ◖☻♩⅜ ∆╢√╘≤ ⅎ

╠╣≡™╢⁹ ⌐≈™≡╙ ─ ⅜ ∆╢≤ ⅎ⁸ ─○ⱪ◦

○ⱪ◦ꜛfi  

 
C5─  

C5─  

1.0 

C4─  

C3─  

C2─  

C4─  C3─  C2─  C0+C1─  
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ꜛfi ─ ╩ ⅎ╢⁹ ≤ ∆╢ Ⱪ꜠כ◐◦☻♥ⱶ≤ ◦☻

♥ⱶ─ ≤ ─ ─Ɽꜝⱷכ♃ ╩ ─ ⅛╠ ⇔

√ ⁸↓╣╠─ ─ │0.9 ≤ ↕╣√  3.5-18⁹↓╣╩ ⌐⇔≡⁸

─ ─ ─ ≤⇔≡0.9╩ ™╢⁹ 

 

 3.5-18 ⌐ ∆╢ ─ ─  

Ṫ  

log(ᴣᶊ) = a*log( ᴻ ˣ+ b  

 ἰ  a ἰ b 

 t   t  

ꜛ Уй˔ϺЄІГЭ 4.710  40.80  -0.130  -10.02  0.914  

כּ   ЄІГЭ 3.792  41.56  -0.171  -11.07  0.888כ◦ 

: ₐ2019 ◦☻♥ⱶ─ ≤ ₑ ╩♃כ♦─2019 ™≡  

 

⌂⅔⁸ ─ ◌♥◗ꜞ─ ⌐│⁸╟╡ ↄ─ ╩ ∆╢ ─

◌♥◗ꜞ─ ─ ⅜ ⅛↕╣╢≤ ⇔⁸  3.5-12─╟℮⌐ ─ ◌♥

◗ꜞ─ ⌐ ∂≡⁸ ◖☻♩⅜ ∆╢≤ ∆╢⁹ 

 

 

 3.5-12 ⌐ ≠ↄ  

 

◌♥◗ꜞ ─ ⸗♦ꜟ 

⁸│≢כ◌כ♫כ○  ─ 1 √╡ ⅜ 2015≤ ∂≤ ⇔⁸ ◌♥◗

ꜞ ⌐⁸1 √╡ ╩ ↑≡ ◌♥◗ꜞ ╩

∆╢⁹ 

 

 
─  

─ ⌐╟╢○ⱪ◦ꜛfi ─  

○ⱪ◦ꜛfi  

◌♥◗ꜞ─ ≤⇔≡ ╘╢ ◌♥◗ꜞ 

C2: C2+C3+C4+C5 

C3: C3+C4+C5 

C4: C4+C5 

C5: C5 
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 ꜟ♦⸗fiꜛ◦כ꜠ꜙⱦ☻─◦Ⱶכ◘ 

fi⸗♦ꜟ≢│⁸ꜛ◦כ꜠ꜙⱦ☻─◦Ⱶכ◘  ≢☻ⱦכ◘ ∆╢ ⁸

─ ⁸ ⌐☻ⱦכ◘◓fiꜞ▪▼◦כ◌╛ ™╠╣╢ ╙ ╘≡ ∆╢⁹

◓fiꜞ▪▼◦כ◌ │⁸ ≢│ ⌐ ↕╣╢⅜⁸∕─ ╦╣ │⁸

⅜ ∆╢ ≤│ ⌂╡⁸ ⌐כ◦◒♃│ ™≤ ⅎ╠╣╢⁹╕√⁸ ↕╣

╢ │⁸ ─ ≢│⌂ↄ⁸◘כⱦ☻ ≤⇔≡─ ⅛╠ ↕╣╢⁹∕↓≢⁸

⌐◓fiꜞ▪▼◦כ◌ ∆╢ │ ─☻ⱦכ◘ ≤⇔≡ ╡ ™⁸ ─ ⌂≥

│ ≤ ∂≤ ∆╢⁹ 

 

─ ⸗♦ꜟ 

─ ⌐≈™≡│⁸2011 2017─

─ ⁸ ─ ╩ ⌐⁸ ─╟℮⌐ √╡

─ ╩ ≤⇔≡⁸ √╡─ ─ ╩⸗♦ꜟ

∆╢⁹ ⇔√⸗♦ꜟ─ ╩  3.5-19⌐⁸ √╡─ ─ ≤⸗♦

ꜟ⌐╟╢ ─ ╩  3.5-13⌐ ∆⁹ 

 

ὝὥὼὭ

ὖέὴ
ὥ ὥϽ

ὅὥὶ

ὖέὴ
 

   Car : ─ ( ) 

Taxi : ─ ( ) 

Pop : ( )  

 

 3.5-19 √╡─ ─ ⸗♦ꜟ─  

  t  ( )  

a0 0.0039323 30.38 ***  

a1 -0.0043739 -15.94 ***  

:  Ώ***ΐ : 0.001⁸ Ώ**ΐ : 0.01⁸ Ώ*ΐ :  0.05⁸ΐ.ΐ :  0. 1  

0.9731 

√╡─ │⁸ ─

≤ ╩ ™≡  
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√╡─ │⁸ ─

≤ ╩ ™≡  

 3.5-13 √╡ ─  

 

 ─ ⁸ │⁸2015─ ─ ≢

∆╢⁹ 

⌐☻ⱦכ◘◓fiꜞ▪▼◦כ◌ ⌂ ─ ⱦכ◘◓fiꜞ▪▼◦כ◌ (3 (1) ⁸₈3.5.3│

☻─ ₉≢ ◓fiꜞ▪▼◦כ◌√╣↕ ◓fiꜞ▪▼◦כ◌≥ ▼◦כ◌─╡√

▪ꜞfi◓ 201.5 ⅛╠ ∆╢⁹ 

 ─ │⁸ ╙ ≤ ╦╠⌂™≤∆╢⁹ 

  

◌♥◗ꜞ ─ ⸗♦ꜟ 

↕╣╢ ─☻ⱦכ◘ ◌♥◗ꜞ ─ כ◌כ♫כ○⁸│ ≤

⌐C0, C1≤C2, C3, C4, C5─2 ⌐ ↑≡ ⅎ╢⁹ ◌♥◗ꜞC2 C5─

│⁸  3.5-4≢ ⇔√ ≤∆╢⁹ ⌐⅔↑╢ ◌♥◗ꜞ ─ │⁸

≤ ∂ ≢ ↕╣╢ ∆╢⁹ ◌♥◗ꜞC2C5⌐ ╡ ≡╠╣⌂™ │⁸

─ ≢ ↕╣╢C0, C1─ ≢ ∆╢⁹ ⇔⁸ ∆╢ ◌

♥◗ꜞ⅜╕∞ ≤⇔≡ ↕╣≡™⌂™ │  3.5-4╩ │⁸∕─

╙ ⇔™ ◌♥◗ꜞ─ ⅜ ↕╣╢≤∆╢⁹ 

 

◌♥◗ꜞ ─ ⸗♦ꜟ 

ⱦ☻≢│⁸כ◘  ─ 1 √╡ ⅜ 2015≤ ∂≤ ⇔⁸ ◌♥◗

ꜞ ⌐⁸1 √╡ ╩ ↑≡ ◌♥◗ꜞ ╩

∆╢⁹ 

─ √╡ ─ ≤  
│ √╡ = ─  
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 ꜟ♦⸗fiꜛ◦כ꜠ꜙⱦ☻─◦Ⱶכ◘ 

─ ⸗♦ꜟ 

≢☻ⱦכ◘ ↕╣╢ ─ ─ │⁸₈ᵔ- ה  ⱦ☻─♪ꜝ▬Ᵽכ◘

כ ┼─ ≤◖☻♩ ₉ ─ ╩ ∆╢⁹ 

 

◌♥◗ꜞ ─ ⸗♦ꜟ 

-ⱦ☻≢│⁸₈ᵔכ◘ ה  כⱦ☻─♪ꜝ▬Ᵽכ◘ ┼─ ≤◖☻♩ ₉

─ ⌐╟╡⁸♪ꜝ▬Ᵽכ ╩ ∆╢√╘─ ─ ╩ ⇔≡™╢⁹

∕─ ╩ ╕ⅎ√ ≢⁸₈♪ꜝ▬Ᵽכ ┼─ ₉─ ≢ ↕╣╢ ╩ ╘

≡⁸ ╢↑⅔⌐☻ⱦכ◘ ─ ◦Ⱶꜙ꜠כ◦ꜛfi╩ ℮⁹⌂⅔⁸♪ꜝ▬Ᵽכ ⌐

∆╢√╘─ │⁸ ↕╣√ ה ╩ ∆╢√╘⁸

◌♥◗ꜞC5⌐ ∆╢ ╩ ≈ ≢№╢⁹ 

⌐│⁸₈♪ꜝ▬Ᵽכ ┼─ ₉⌐ ⌂ ⅜ ╕╣≡™╢⁹∕↓≢⁸

⅛╠∕─ ╩ ⇔⁸ ╡─ ⌐ ⇔≡⁸ ≥☻ⱦכ◘ ⌐

≤ ∂ ≢ ◌♥◗ꜞC2 C5─ ⅜ ↕╣╢≤ ∆╢  3.5-14⁹₈♪ꜝ▬

Ᵽכ ┼─ ₉─ ⌐╙ ◌♥◗ꜞ C2 C5⌐╙ ↕╣⌂™ │

─ ≢ ↕╣╢C0, C1─ ≢ ∆╢⁹ ⇔⁸C2C5⌐ ↕╣╢ ─℮∟⁸

∆╢ ◌♥◗ꜞ─ ⅜ ↕╣≡™⌂™ │  3.5-4╩

│⁸∕─ ╙ ⇔™ ◌♥◗ꜞ─ ⅜ ↕╣╢≤∆╢⁹ 

 

─┼☻ⱦכ◘ 3.5-14  ─  

 

 

♪ꜝ▬Ᵽכ

C5  

₈ᵔ-ш ה  ─☻ⱦכ◘

♪ꜝ▬Ᵽכ ┼─ ≤ 

◖☻♩ ₉─  

C0 

C1 

C2 

C3 

C4 

C5 

─ 

◌♥◗ꜞ  
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◌♥◗ꜞ ─ ⸗♦ꜟ 

₈ᵔ- ה  כⱦ☻─♪ꜝ▬Ᵽכ◘ ┼─ ≤◖☻♩ ₉ ─

⌐ ≠⅝⁸ ╩ ∆╢⁹╕∏⁸₈♪ꜝ▬Ᵽכ ₉─ │

∆╢ ⅜ ↕╣≡⅔╡⁸∕─ │⁸ ↕╣╢ ─ ⌐ ╡ ≡╢⁹ ╡

─ │⁸₈♪ꜝ▬Ᵽכ ₉─ ─ ◌♥◗ꜞ

─ ⌐ ∂≡ ∆╢  3.5-15⁹ 

 

─☻ⱦכ◘ 3.5-15  ─ ◌♥◗ꜞ  

 

  

─GDP 

GDP─ ⌐≈™≡│⁸ ₈2019( )

─ⱳ▬fi♩₉ 20198 27 ≢ ↕╣≡™╢GDP ☻כ◔╠⅛ ≢│

GDP ≥☻כ◔ ┬ ☻כ◔⁸ GDP ≥☻כ◔ ┬ ☻כ◔⁸  GDP ≥☻כ◔

┬ ╩ ™╢⁹↓╣╠╩◓ꜝⱨ ⇔√╙─⅜⁸  3.5-16≢№╢⁹ 

 

 

 

♪ꜝ▬

Ᵽכ

 

₈ᵔ-ш ה  

 ─☻ⱦכ◘

♪ꜝ▬Ᵽכ  

┼─ ≤ 

◖☻♩ ₉ 

─  

C0 

C1 

C2 

C3 

C4 

C5 

♪ꜝ▬Ᵽכ

 

 

♪ꜝ▬Ᵽכ ┼─ 

─√╘─ ⅜ 

∆╢ ─ 

 

♪ꜝ▬Ᵽכ ┼─ 

─√╘─ ⅜ 

⇔⌂™ ─ 

 

≢ 
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₈2019( ) ─ⱳ▬fi♩₉ 20198 27

⌐ ≠⅝  

 3.5-16 ≤⌂╢GDP  

 

⁸  

─ ╩ ∆ⱨ꜠כⱶ≤⇔≡─ │⁸ ה ₈

─ 29  ₉⁸₈ ─

302018 ₉╩ ™╢  3.5-17⁹ 

 

ה : ₈ ─ 29  ₉⌐ ≠

⅝  

 3.5-17 ≤⌂╢  
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⁸ ⁸ ⁸ ⁸ ─™∏╣⅛╩ ∆╢ ╩ ≤

∆╢⁹ ─ │⁸ ─ ╩♩כⱱכ◖╠⅛ ™≡ ⇔

√ ─ ⅛╠ ∆╢⁹ ⇔√ ╩  3.5-18⌐ ∆⁹

│⁸ ⌐ ™ ⌐ ⅛℮⅜⁸ ─ ⅜ ╕╢↓≤⅛╠⁸ ╟

╡╙ ╛⅛⌐ ∆╢⁹ 

 

 

2015─ │⁸ , 27 ⁸ │ ⁹ 

  3.5-18 ↕╣√  

 

 

─ ┼─ ◌♥◗ꜞ C0, C1─  

─ ─ ◌♥◗ꜞ C0, C1─ │⁸

⁸ ⁸ ⁸Ɑ♄ꜟ ╖ ™

─ ⅛╠ ⇔√⁹ ─ ─ │⁸ ₈ASV ₉

30 12 26 ─ ⅛╠⁸S ⸗♦ꜟ⌐ ℮≤⇔≡ ⇔√  3.5-20⁹ 

≢⁸↓╣╠─ ─ ≢ ╙ ↕™ ╩⁸ ╩ ∆╢ ◌♥◗

ꜞC1─ ≤∆╢⁹ ⇔⁸2021⅛╠│ Ⱪ꜠כ◐─ ⌐ ∫≡⁸ ─

⅜╟╡ ∆╢≤ ⅎ⁸2022⅛╠│ ─ ◌♥◗ꜞC1─

╩100%≤⇔⁸2021│2020≤─ ─ ≤ ⇔√⁹ 

 

 

 

 

 

 

 

0

10,000
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 3.5-20 ─ ─ ─  

 

: ─ ─ │⁸₈ASV ₉ ⁸ 30 12 26 ⌐ ≠

⅝  

 

─ ┼─ ─ │⁸ ₈ASV ₉

30 12 26 ⌐⅔↑╢ ─₈ ₉₈

₉─ ╩ ⌐ ∆╢⁹2≈─ ─ ⁸™∏╣⅛ ™ ─ ╩ ─

─ ─ ≤⇔√⁹ 

─ ─ ─ ╩ ∆╢√╘⁸₈ ⌐╟╢ ─  

3.5-21╩ ─╖⅜ ╩ ∆╢ ₉≤⇔√ ─ ╩⁸ ─╟℮⌂

≢ ⇔√⁹ 

 ̧ ┼─ ─ │⁸2≈─ ⌐ ↕╣╢ │

0%⁸ ⌐ ↕╣√ │100%⁹ ⅜11⅛╠─ │ 50%⁹ 

 ̧ │⁸2017 ─ ≤ ∂≤ ⁹ GVW3.5t

≢│⌂ↄ⁸GVW3t ─ ≢ ╩  

 ̧ ⌐⅔↑╢ ≤ ─ │50%∏≈≤ ⁹ 
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 3.5-21 ⌐ ∆╢ ─ ─  

 Ⱪ꜠כ◐   

2≈≤╙  

22t─

♩ꜝ♇◒ 

 26 11  29 11  29 11  

 29 9  31 11  31 11  

20t22t

─♩ꜝ♇◒ 

 28 11  30 11  30 11  

 30 11  32 11  32 11  

8t 20t

─♩ꜝ♇◒ 

 30 11  30 11  30 11  

 33 11  33 11  33 11  

3.5t 8t

─♩ꜝ♇◒ 

 31 11  31 11  31 11  

 33 11  33 11  33 11  

₈ Ⱪ꜠₉₈◐כ ₉│ ─ ⌐ ≠ↄ ⁹↓─ 2≈╩

⌐ ∆╢ ╩ ≢│₈ ₉╩ √∆ ≤∆╢⁹ 

₈ ⌐ ∆╢ ₉ 29 25 ╩ ⌐  

 

 

↓─╟℮⌂ ⅎ ≢ ⇔√ ─ ∆╢ ⅜ ─ ≢ ╘╢

╩  3.5-22─ ⌐ ∆⁹ ⁸ ┼─ ─ ─ ╩

 3.5-22─ ─ ∆⁹2017≢⁸ ≤ ∞↑╩ ≤⇔√

╩ ∆╢≤⁸ ─ ⅜25%╒≥ ™⁹↓╣│⁸ ↕╣╢╟╡╙ ↄ

─ ⅜ ╪≢™╢↓≤╩ ⇔≡™╢⁹∕↓≢⁸ ╟╡╙ ™ 2017─

≤ ─ ⅜⁸ ╙ ∆╢≤⇔≡⁸ ╩ ∆╢⁹↓─

≢│ ∞↑╩ ≤∆╢╟╡ 1 ↄ ⅜ 100%⌐ ∆╢⁹↓─ ╩⁸ ≤

─ ─ ◌♥◗ꜞC1─ ≤∆╢⁹ 

 

 3.5-22 ─ ╩ ⇔√ ─  

 
│⁸₈ASV ₉ ⁸ 30 12 26 ─ ─

₉₈ ₉─ ╩ ⌐  

 

─  

─ │⁸ ─ ╩ ⇔≡ ∆╢⁹ 

 ̧ 13 28 3  

₈  ( 28 3 )₉ 

2014 2015 2016 2017 2018 2019 2020 2021 2022

ἷ 0.0% 0.0% 0.0% 3.6% 7.3% 7.3% 7.3% 7.3% 7.3%

Ὃ 0.0% 0.0% 0.0% 0.0% 0.0% 3.6% 7.3% 7.3% 7.3%

ἷ 0.0% 0.0% 0.0% 0.0% 0.4% 0.7% 0.7% 0.7% 0.7%

Ὃ 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.4% 0.7% 0.7%

ἷ 0.0% 0.0% 0.0% 0.0% 2.7% 5.5% 5.5% 5.5% 5.5%

Ὃ 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 2.7% 5.5%

ἷ 0.0% 0.0% 0.0% 0.0% 0.0% 18.3% 36.5% 36.5% 36.5%

Ὃ 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 18.3% 36.5%

0.0% 0.0% 0.0% 3.6% 10.4% 35.4% 57.6% 79.0% 100.0%

9.8% 13.5% 18.8% 28.7%

35.4% 60.4% 82.7% 100.0% 100.0%

›ὓˢ♯▄ ˣ

∏ ם) )

∏ ( ὓ)

Ṱ ᴟτϢϥ ∏

כּ 22t χЕжАϼ

כּ 20t  22tӟᴞχЕжАϼ

כּ 8t  20tӟᴞχЕжАϼ

כּ 3.5t  8tӟᴞχЕжАϼ

Ṱ ᴟ τ25% ∏ Υ ʻ₈ῇϜάχ₯Υ Ψ

╕≢ ⇔⌂™  
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 ̧ 2001 2015  ₈

₉(20024 -20164 ) 

 ̧ 19702000  

⁸https://www.jama.or.jp/industry/four_wheeled/four_wheeled_2t1.html (

2021/5/17) 

 

13 28⌐ ↕╣√ │ ⌐ ⅜ ↕╣≡™╢⅜⁸ 12

⌐ ↕╣√ │ ≤⌂∫≡™╢⁹∕↓≢⁸ ╩ ╦∆⸗♦ꜟ│⁸

─ ⅜╦⅛∫≡™╢ 1≤⁸ ⇔≡™╢ ─ ∞↑⅜╦⅛∫≡™╢

2⌐ ↑⁸ 1≢│꞉▬Ⱪꜟ ⁸ 2≢│ ≤∆╢ ╩ ⇔√  3.5-19⁹

⇔⁸2≈─ ─ ≢│ ⅜ ≤∆╢⁹ 

 

 

 3.5-19 ─ ─⸗♦ꜟ 

 

 ─ │  3.5-23⌐ ≠™≡ ∆╢⁹ 

 3.5-23 ─ ─  

 1 2 

╖╠⅛♃כ♦

√ ─  

⇔≡™╢ ≤

⅜╦⅛∫≡™╢ 

⇔≡™╢ ─

⅜╦⅛∫≡™╢ 

 ꞉▬Ⱪꜟ  1─ ─ ⅛╠

⅜ ≤⇔≡ ⁹ ⇔⁸ 

40╩ ⅎ╢ │0 

Ɽꜝⱷכ♃─

 

≤ ⅛╠

⇔√ ⌐⁸ ∆╢╟℮⌐⁸꞉

▬Ⱪꜟ ─Ɽꜝⱷכ♃╩  

2─ ─ ─

≤⁸ ≤ ⅛╠

⇔√ ─ ⅜⁸ ⇔ↄ

⌂╢╟℮⌐ ╩ ∆╢⁹ 
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⌂⅔⁸ │  3.5-24─ ⌐ ↑≡ ╩ ⇔√⁹ ⇔√ ─◓ꜝ

ⱨ╩  3.5-20⌐ ∆⁹ 

 

 3.5-24 ╩ ∆╢  

   

 ṕ ḭ Ṗ 

 

ḭ

ḭ ṇ טּ

נּ ︣ Ḯ 

ḭ2003ףּ ṕ 15 Ṗ ḭ

צּ ḭ

ךּ︡ ṇ כֿלּ צּ קּ  Ḯךּ

 ṕ ḭ Ṗ 2003 ṕ 15 Ṗ ḭ

צּ ḭ

ךּ︡ ṇ כֿלּ צּ קּ  Ḯךּ

 ṕ ḭ Ṗ 

ṕ ḭ Ṗ 

 

 ṕ ḭ Ṗ 

ṕ ḭ Ṗ 

 

 

 
:₈   ( 28 3 )₉ ⁸₈ (20024 -2016

4 ₉ )⁸₈ 19702000 ₉ ╩ ™≡  

 3.5-20 ─  

 

⁸ ─ │⁸ ─ ╩♃כ♦ ⇔≡ ∆╢⁹ 

 ̧ ₈ ─ ─ ₉

EXCEL⁸https://www.keikenkyo.or.jp/information/attached/0000022995.xls (



3-37 
 

2019/6/20) 

 ̧ ₈ ─ ─ ₉ EXCEL⁸

https://www.keikenkyo.or.jp/information/information_000453.html ( 2019/6/21) 

 ̧ ₈ 2005-2018 ₉⁸

https://www.keikenkyo.or.jp/information/information_000453.html  ( 2019/5/7) 

 

╙꞉▬Ⱪꜟ ⌐ ℮≤ ∆╢⅜⁸ ─ ─ ⅜⌂ↄ⁸

≤ ∂ ⅜ ≢⅝⌂™⁹∕↓≢⁸ ⅛╠ ╠╣╢ ה ⅜⁸ ─

≤ ⅛╠ ⇔√ ה ⅜ ∆╢╟℮⌐Ɽꜝⱷכ♃╩ ∆╢  

3.5-21⁹ ⌐│⁸ ─ ─ ≤ ─ ─ ─ ╩

∆╢╟℮⌐⁸꞉▬Ⱪꜟ ─Ɽꜝⱷכ♃╩ ∆╢⁹ ⇔√ ╩  3.5-22⌐ ∆⁹ 

 

 

≤ ⅛╠ ╘√ ה ─ ⅜ ↕ↄ⌂╢╟℮⌐ ─Ɽꜝⱷכ♃╩  

 3.5-21 ─  

 

 
₈ ─ ─ ₉ ⁸₈ ─ ─ ₉

⁸₈ 2005-2018 ₉ ╩ ™≡  

 3.5-22 ─  
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─☻ⱦכ◘◓fiꜞ▼◦כ◌  

▫♥ꜞⱦ⸗הכ☺꜡◖◄ ─20193 ─ ≢│⁸ │

34,984⁸ │1,626,618≤⌂∫≡™╢⁹

http://www.ecomo.or.jp/environment/carshare/carshare_graph2019.3.html ( 2021/5/17) 

2010 ─◓fiꜞ▪▼◦כ◌⌐ ⁸ │ ┘≡⅔╡⁸2018⌐│ ─

81,031,160₈ ₉ 30 ⌐ ◦כ◌⅜≤╒⁸2%⇔

▼▪ꜞfi◓─ ≤⌂∫≡™╢⁹2015 ⁸ ⌐ ∆╢ ─ ⅜⁸↓─╕╕

┘╢≤ ⇔≡⁸ ◓fiꜞ▪▼◦כ◌─ ╩ ∆╢  3.5-25⁹ 

◓fiꜞ▪▼◦כ◌─ 3.5-25   

 Ẩ יּ  ᵓԌ כּ    

2015 80,592,066 846,240 1.1% 19,717 

2016 80,655,620 1,085,922 1.3% 24,458 

2017 80,719,174 1,320,794 1.6% 29,208 

2018 80,782,729 1,626,618 2.0% 34,984 

2020 80,909,837 2,123,683 2.6% 42,474 

2030 79,158,845 4,595,404 5.8% 91,908 

2040 74,621,165 6,705,336 9.0% 134,107 

2050 68,092,651 8,284,410 12.2% 165,688 

 ᶝψם     

: Ẩ יּ χם ψ֫ Ẩ ὓs ὕ♪ ˣ̋ ᵓԌ כּ̋ χם ψ ◄◖꜡☺

▫♥ꜞⱦ⸗הכ (http://www.ecomo.or.jp/environment/carshare/carshare_graph2019.3.html ( 2021/5/17) Ϭ╥

ΰο⌠  

 

⌐ ∆╢  

─ ◌♥◗ꜞ ⸗♦ꜟ  3.5-15⁸  3.5-16≢│⁸ ⌐ ∆╢

⅜ ≤⇔≡ ╕╣≡™╢⁹↓─ │▪fi◔כ♩≢ ∫√  3.5-26─ ─ ≢

⇔√ ⌐⁸₈ ↄ ⇔⌂™ 1 ₉⁸₈≥∟╠≤╙™ⅎ⌂™ 3 ₉⁸₈≤≡╙ ∆╢ 5

₉╩ ⇔√ 5 ≢ ⇔≡╙╠∫√ ≢№╢⁹ ─ ─ │  3.5-23─╟℮

≢№╡⁸∕─ │25 ≢№╢⁹▪fi◔כ♩⅛╠│ ─ ─ 26

≤☻◖▪⅜ ↄ⌂╢↓≤⅜ ↕╣≡™╢⁹∕↓≢⁸ ─ ╛ ─

⌐ ™⁸ ⌐ ∆╢ ⅜ ∆╢≤ ⇔⁸ 2030 ─ ─

─ ☻☻◖▪╩30≤∆╢⁹ 
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 3.5-26 ┼─ ⌐≈™≡─  

Q16 Κσθχꜛ ֫ ϒχṍ τνΜοΣ ΠΨιήΜʻ 
χᵔ ʾḜ  

ῖ Ⱨᾮχ⌡ᾚ 
ḕẽ ᴻχ ᾚ 
‰ יּ χӱ  כ◦
ᵃ τΣΪϥ῝Ặῖ χ ӱ ︣  

ʾῆᶚʾ ᶚσςχᵰ Ṑᵓχ ᴥ 
ʾ Ϟᴪ ʾ ρχῖ Ṑᵓχ ᴥ 

Ыϱϸ˔֫ χיּ χὖᾚ 
ӱ Ⱳḧχ ῟ᶨ  
Ϭ χ Τϣᾦό δϥ 
ᵰ πχ χᶎ Υ ρσϥ 
Ộ֫ ˢЕжАϼ˗НІ˗ЌϼЄ˔χ֫יּ ︣ˣχ ︣ ᵔ  
θσ▀ỘτϢϥὊↄᶨ ᴟʾ⁯∑ẵ χếᴟ  

˰ꜛ χ ṍ ˱ρΰο ὓ 
ᵓזּ˰ ṍ ˱ρΰο ὓ 

 

 

 3.5-23 ─☻◖▪─ (N=6,159) 
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─ ─  

─ │⁸ ₈ ₉ 21 5

⌐ ↕╣≡™╢₈ ה ⌐⅔↑╢ EV/HV/PHV─ ה

HVꜟ♀כ▫♦₉⁸₈▪▼◦ ─ ה ⇔₉ ≠™≡⁸  3.5-27─╟℮⌐ ∆╢⁹

ה HVꜟ♀כ▫♦₈│ ─ ה ⇔₉╩ ™╢⁹ 

 

 3.5-27 ─  

 2015  2020  2030  2040  2050  

ה  30.3% 38.9% 51.0% 52.8% 54.4% 

 HV  6.0% 24.8% 26.4% 63.1% 46.3% ꜟ♀כ▫♦

₈ ₉ 21 5 ⅛╠  

 

↓─ ─ ⌐⁸SAE Level4─ ╩ ≈ ◌♥◗ꜞ C4,C5≢│⁸100% ∆╢

◦♫ꜞ○╙ ∆╢⁹ 

 

 ⱬכ◔☻כ☻─◦Ⱶꜙ꜠כ◦ꜛfi 

 ─ ─ ≢⁸ ⌐ ∆╢ ╛ OEM─ ╩ ⇔⁸

⌂≥ ▬fiⱤ◒♩ה▪☿☻ⱷfi♩─√╘ⱬכ◔☻כ☻≤⇔≡─◦Ⱶꜙ꜠כ◦ꜛfi╩ ∫

√⁹↓─ ≢│⁸↓╣╩ⱬכ◔☻כ☻≤ ┬⁹ 

 

 GDP ─☻כ◔ │  3.5-24─╟℮⌐⌂╢⁹ │2025╩Ⱨכ◒≤

⇔≡ ⇔⁸2050≢│ 6,200≤⌂╢⁹ 

 

 

: 2015│ , 28 3  

 3.5-24 GDP ☻כ◔  
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─ │  3.5-25─╟℮⌐⌂╡⁸2025⌐ 6,200─Ⱨכ◒─ ⁸ ⌐

™2050⌐│ 4,900⌐╕≢ ∆╢⁹ 

 

 

: 2015│ , 28 3  

 3.5-25 ─ GDP ☻כ◔  

 

 

 ⁸ ─ │  3.5-26─╟℮⌐⌂╢⁹GDP─ ⌐╟╡ ╟╡╙ │

⌂™⅜⁸2050≢│ 1,300≤⌂∫≡™╢⁹ 

 

 

: 2015│ , 28 3  

 3.5-26 ─ GDP ☻כ◔  
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 ◌♥◗ꜞ ⌐╖╢≤⁸  3.5-27─╟℮⌐⌂╢⁹2035 ╙ ◌♥◗ꜞ

C1─ ⅜ ↄ╩ ╘⁸2050≢ ◌♥◗ꜞC2 ─ │ ─ 44%≢№╡⁸

◌♥◗ꜞC4 │ 37%≤⌂╢⁹ 

 

 

 3.5-27 ◌♥◗ꜞ GDP ⁸☻כ◔  

 

 

 ≢│⁸  3.5-28─╟℮⌐⁸2050⌐⅔™≡ ◌♥◗ꜞC2─ │ 42%≢№

╡⁸ ◌♥◗ꜞC4 ─ │ 34%≤⌂╡⁸ ─50% ⅜SAE Level 1─

≤⌂╢⁹ 

 

 

 3.5-28 ─ ◌♥◗ꜞ GDP ⁸☻כ◔  
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 ≢│  3.5-29─╟℮⌐⁸2050≢ ◌♥◗ꜞC2 ⅜ 53%⁸ ◌

♥◗ꜞ C4 ⅜ 48%≤ ╟╡╙ ⅝ↄ⌂╢⁹↓╣│⁸♪ꜝ▬Ᵽכ ≤⇔≡─

─ ⅜ ⅝ↄ⁸2050≢│♪ꜝ▬Ᵽכ ≤⇔≡─ ⅜ 331 ⁸

─ 26%╩ ╘≡™╢⁹ 

 

 

 3.5-29 ─ ◌♥◗ꜞ GDP ⁸☻כ◔  

 

 ⌐│ ↕╣√ ─ ⅜ ⅜ ™√╘⁸ ⅜ ╗≤ ╙ ⌐

╗↓≤⅜↕╣≡™╢⁹∕↓≢⁸SAE Level 4─ ╩ ⇔√ ⅜ ↕╣√◦♫ꜞ○

╩ ⇔⁸≥─ ─ ⅜ ╗⅛╩ ═√⁹ 

 ─ ⅜⁸ ≤ ∂≢№╢≤ ⁸│≢☻כ◔√⇔ ⌐ ╘╢

─ │ ≢⁸2050│≢☻כ◔─↓⁹╢⌂⌐℮╟─3.5-30  ─ 45%⅜ ↕╣╢⁹ 

 

 

 3.5-30 GDP ☻כ◔ ₈ ₉⌐ ≠ↄ◦♫ꜞ○⁸
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 ⁸SAE Level 4─ ╩ ⅎ√ ⅜∆═≡ ⁸│≢☻כ◔√⇔≥╢™≡╣↕  

≢⁸2050│≢☻כ◔─↓⁹╢⌂⌐℮╟─3.5-31 ─ 66%⅜ ↕╣⁸ ≤ ∂

╩ ⇔√ ╟╡╙20% ─ ⅜ ↄ⌂╢⁹ 

 

 

 3.5-31 GDP ☻כ◔ SAE Level4│ 100%⁸  
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3.6  ♪ꜝ▬Ᵽכ ⌂ ─ ◦Ⱶꜙ꜠כ◦ꜛfi ⸗♦ꜟ  

 ◦Ⱶꜙ꜠כ◦ꜛfi─  

⸗♦ꜟ│⁸♪ꜝ▬Ᵽכ ≤⌂╢ SAE Level 4/5 ─ ⅜ ↕╣⁸∕⇔≡

∕╣⅜ ⌐ ⇔√ ⁸ ╩ ⇔⁸∕─ ⌐⅔↑╢ ─

⁸ ─כ◦◒♃ ╩◦Ⱶꜙ꜠⁹╢∆♩כ 

↓─⸗♦ꜟ≢│⁸₈ᵔ-  ─ ≤ ⁸ ⌐ ∆╢ ─ ─ ₉─

╩ ⇔≡⁸ ⌐⅔↑╢ ─ ─ ─ ꜝ

fi◒ ♩ꜞ♇ⱪ ╩ ∆╢⁹∕⇔≡⁸ ─ ⅛╠ ─ ⁸

╩ ∆╢⁹↕╠⌐⁸ ─כ◦◒♃ ⅛╠∕─ ≤

╩ ∆╢  3.6-1⁹ 

 

 

 3.6-1 ⸗♦ꜟ─  

 

 ⸗♦ꜟ─ ╖ 

 

 ⸗♦ꜟ≢│⁸ ⌂ ≢ ∆╢ ≤⇔≡⁸ ⁸

⁸ ⁸כ◦◒♃ ⁸כ◦◒♃ ⁸ ה ─6≈─

╩ ∆╢2⁹ 

 

                                                        
2 ⌐≈™≡│⁸ ─ ─♩ꜞ♇ⱪ⌐ ╘╢ ⅜ 5% ≢№╢↓≤⅛╠⁸

⅛╠│ ™√⁹ 

₈ᵔ-щ ─

≤ ⁸ ⌐

∆╢ ─

─ ₉ 

─  

─ 

Ⱪ꜡♇◒  

ꜝfi◒

♩ꜞ♇ⱪ  

─○ⱪ

◦ꜛfi  

כ◦◒♃

☻ⱦכ◘─  

─ 

≤  

 ─כ◦◒♃

≤  

 ─כ◦◒♃

ה  

27  

 

 

GDP 2015 )  

 (2015 )  
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 ⸗♦ꜟ≢│⁸ ₁─ ─ │ ∑∏⁸√∞⁸ ─ ◌♥

◗ꜞ ─ ⅜ ─○ⱪ◦ꜛfi ⌐ ╩ ↑╢≤ ⇔≡⁸ ─ ◦Ⱶ

╩fiꜛ◦כ꜠ꜙ ∫≡™╢⁹ ⁸ ⸗♦ꜟ│⁸ ⁸כ◦◒♃ ≥כ◦◒♃

™℮↓╣╕≢⌐ ⇔⌂™ ─ ╩ ⇔≡™╢√╘⁸∕─ ⌐ ℮ ₁─

─ ╩ ⇔≡ ─ ◦Ⱶꜙ꜠כ◦ꜛfi╩ ∆╢ ⅜№╢⁹ √⌂

─ ₁─ │⁸ ₁─ ─ ╩ⱬכ☻⌐⇔≡◦Ⱶ

╢∆♩כ꜠ꜙ ⅜№╡⁸ ╙⁸ ₁─ ─ ⅜ ≢⅝╢ ≢

⌂↑╣┌⌂╠⌂™⁹↓─√╘⁸ ◦Ⱶꜙ꜠כ◦ꜛfi│⁸ ₁─ ─ ≤

─ ה ⅜ ≢⅝╢ ─₈ ה ₉─Ⱪ꜡

♇◒ Ⱪ꜡♇◒ ⌐ ≠™≡ ∆╢⁹ ⌐│⁸  3.6-1⌐ ∆╟℮⌐⁸ ╩15─

⌐ ∆╢⁹ 

 

 3.6-1 ⸗♦ꜟ≢ ℮  

Ⱪ꜡♇◒  

  

 ⁸ ⁸  

 ⁸ ⁸  

 ⁸ ⁸ ⁸ ⁸  

 ⁸ ⁸ ⁸  

 ⁸ ⁸ ⁸  

 ⁸ ⁸  

 ⁸ ⁸ ⁸  

 ⁸ ⁸  

 ⁸  

 ⁸ ⁸  

 ⁸ ⁸ ⁸  

 ⁸ ⁸ ⁸  

 ⁸ ⁸  

  

 

 ⸗♦ꜟ─  

─ ⁸ ─ ⸗♦ꜟ 

─ ♩ꜞ♇ⱪ ⅛╠⁸ ─ ≤ ⅜ ≢⅝╢╟

℮⌐⁸╕∏⁸1 √╡─ ─ ♩ꜞ♇ⱪ ≤ 1 √╡─

ה ≤─ ╩⸗♦ꜟ ∆╢⁹  3.6-2⁹∕⇔≡⁸1 √╡─
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⁸ √╡ ─ ⌐⁸ ─ ╩ ↑≡⁸ ─ ─

≤ ╩ ∆╢⁹ 

 

 3.6-2 ─ ⁸ ─  

 

1) √╡ ─ ─ ⸗♦ꜟ 

⸗♦ꜟ─ ⌐│⁸ ╩♃כ♦─ ∆╢⁹ 

 ₈ ה

₉ 2010⁸2015  

ה ₈ ◐꜡─

ה ⁸Ⱪ꜡♇◒ ₉ 2010⁸2015  

  ♩ꜞ♇ⱪ ╟╡ ╩ ↑√₈ 22 ⁸ 27  

₉─ ╩ ⌐ ₈ E ─ ₉  

 

ה ─ ≢№╢ ─♩ꜞ♇ⱪ │⁸2010⅛╠ 2015⌐⅛↑≡

─ ⌐ ™ ⇔≡™╢⅜⁸∕─ ⌐ ─ │ ⇔≡™╢⁹↓─√╘⁸∕─╕

╕≢│♩ꜞ♇ⱪ ≤ ⌐ ─ ⅜ ∂╢⁹∕↓≢⁸ ─♩ꜞ♇ⱪ ╩∕─╕╕

≤⇔≡ ℮─≢│⌂ↄ⁸ ─ ♩ꜞ♇ⱪ ⌐ ╘╢ ─♩ꜞ♇ⱪ ─

╩ ≤∆╢⁹ 

 

₃ ─  

 ̧ √╡  

 ̧  

 ̧ ─ [ ♩ꜞ♇ⱪ ⌐ ∆╢

─♩ꜞ♇ⱪ ─ ] 

 ̧ ─ ─ ─ ⌐ ∆╢ ─ ─

 

 ̧ ─ ♩ꜞ♇ⱪ ─ 1 ─ ─♩ꜞ♇ⱪ ⌐ ∆

╢⌐ ∆╢ ─ ─♩ꜞ♇ⱪ ─  

2) √╡

─ ─ 

⸗♦ꜟ 

 

♩ꜞ♇ⱪ  

 

 

 

1) √╡

─ ─ 

⸗♦ꜟ 

 

─ 

─  

─ 

 

─  
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⌂⅔⁸⸗♦ꜟ ⌐ √∫≡⁸ │₈ ה ₉⁸₈ ה ה ה ₉ ─

2 ≤⇔⁸ │₈ ☻Ᵽה ₉  ⁸₈ ₉⁸₈ ה ₉─3

╩ ™⁸ ─ │⁸↓─3 ─ ─ ♩ꜞ♇ⱪ ⌐ ∆╢ ≤∆╢⁹ 

⌐ ∆╢ │™∏╣╙ ⅜ ↄ⁸ ⇔≡™⌂™√╘⁸

─ ⌐│ ─ ⌐≈™≡ ╩ ⅎ≡ ∆╢⁹╕√⁸ │2010⁸2015

─2 fi♄ⱶꜝ⁸╘√╢№≢♃כ♦─ ⸗♦ꜟ⁸ ⸗♦ꜟ ⁸ ≤ ─

╩ ⇔√ ─⸗♦ꜟ ⅜№╢⅜⁸↓↓≢│⁸ꜝfi♄ⱶ ⸗♦ꜟ╩ ⇔√⁹∕─

╩  3.6-2⌐⁸ ─ ≤ ⇔√ ─ ╩  3.6-3⌐ ∆⁹ 

 

Ŭ0 + Ŭ1ה  + Ŭ2ה √╡  + Ŭ3ה _ _ _  

 

 3.6-2 ─ ⸗♦ꜟ─  

   t value  ( ) 

(Intercept)  ɖ0 - 8.33E- 02 - 0.9528  

 ɖ1 - 5.49E- 05 - 3.407 ***  

√╡  ɖ2 9.58E- 02 7.3905 ***  

_ _ _  ɖ3 5.44E- 01 4.1524 ***  

:  ó***ô : 0.001⁸ ó**ô : 0.01⁸ ó*ô :  0.05⁸ô.ô :  0.1 

0.8484 

: ⌐№√∫≡│⁸ ╟╡ ╩ ↑√₈ 22⁸ 27  ₉─

╩ ⌐ ⇔√ ₈ E ─ ₉ ⁸₈ ₉ ⁸

₈ ₉ ╩ ™√⁹ 

 

 

: ⌐№√∫≡│⁸ ╟╡ ╩ ↑√₈ 22⁸ 27  ₉─

╩ ⌐ ⇔√ ₈ E ─ ₉ ⁸₈ ₉ ⁸

₈ ₉ ╩ ™√⁹ 

 3.6-3 ─  

↓─⸗♦ꜟ│⁸ ─ ─ ™ ╒≥⁸ ⅜ ∆╢↓≤╩ ⇔≡™╢⁹↕╠⌐⁸

│ = ─ꜝ▬fi 
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√╡─ ⌐ ∂≡ ∆╢⅜⁸ ⅜ ™ ≢│ ⅎ╠╣╢⁹↓╣│⁸

⅜ ™╒≥⁸ ─ ⅜ ↄ⁸ ─ ⅜ ↄ⌂╢√╘≤ ⅎ╠╣

╢⁹ 

 

2)  √╡ ─ ─ ⸗♦ꜟ 

√╡ │ ─ ≤ ™ ╩ ∆⁹∕↓≢⁸ ─

╩ ≤⇔√ ⸗♦ꜟ╩ ∆╢⁹ ⇔√ ─⸗♦ꜟ ≤ ╩  3.6-3⌐⁸

≤ √╡ ─ ╩  3.6-4⌐ ∆⁹ 

 

    √╡ Ŭ0 + Ŭ1ה  

 

 3.6-3 √╡ ─ ─ ⸗♦ꜟ─  

   t value  ( ) 

(Intercept)  ɖ0 - 4.0264 - 2.8465 **  

 ɖ1 28.829 10.6183 ***  

:  ó***ô : 0.001⁸ ó**ô : 0.01⁸ ó*ô :  0.05⁸ô.ô :  0.1 

0.7940 

: √╡ │⁸ ה ₈ ◐꜡─ ה ⁸

Ⱪ꜡♇◒ ₉ 2010⁸2015─ ◐꜡╩ ⇔⁸₈ ₉ ⁸₈ ה

₉ ╩ ™≡ ⁹ 

 

 
: √╡ │⁸ ה ₈ ◐꜡─ ה ⁸

Ⱪ꜡♇◒ ₉ 2010⁸2015─ ◐꜡≤₈ ₉ ╟╡ ⇔⁸₈ ₉ ⁸

₈ ה ₉ ╩ ™≡ ⁹ 

 3.6-4 √╡ ─  

 

0.7940 
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─כ◦◒♃ ⁸ ─ ⸗♦ꜟ 

≥כ◦◒♃ כ◦◒♃ ⁸ ⌐ ╠⌂™⅛⅞╡⁸ ≥כ◦◒♃

™℮ │ ╩כ◦◒♃ ╗ │⁸↓╣╕≢⌐⌂™ ≢№╡⁸ ─

╟℮⌐⁸ ╩♃כ♦ ™√ ╛ ─ ⸗♦ꜟ╩ ∆╢↓≤⅜≢⅝⌂™⁹∕↓≢⁸

─╟℮⌐ ≤ ╩ ∆╢⁹ 

 

₃  

⸗♦ꜟ ₈5.3.6 ─ ₉ ─ ╩ ⇔≡⁸ ♃◒

─כ◦ ⅜ ─ ⌐ ═≥─ↄ╠™⌐⌂╢⅛╩ ⇔⁸ ─

⅛╠⁸ ─╟℮⌐ ─כ◦◒♃ ╩ ∆╢⁹ 

ᵑ ♃◒◦כ⅜ ⌐ ╩ ∑≡ ⇔√ km ≤

─ ( km)─ ⅜⁸ ⸗♦ꜟ ₈5.3.6 ─

₉ ⅛╠ ↕╣╢₈ ─כ◦◒♃ ♩ꜞ♇ⱪ 3₉≤₈

─ ♩ꜞ♇ⱪ ₉─ ⌐ ⇔™≤ ─כ◦◒♃ ⁸≡⇔ ╩

∆╢⁹ 

ᵒ ⌐⁸ ⅛╠ ↕╣╢ ╩ ⇔≡⁸₈ ─כ◦◒♃

km₉╩ ∆╢⁹ 

 

 ₃  

─כ◦◒♃ ⅜ ≤⌂╢ ⌐⁸ ≤⌂╢ ╩ ⇔⁸

─כ◦◒♃ ╩ ∆╢⁹ 

ᵑ 1 ─ ⅜כ◦◒♃ ☻ⱦכ◘√⇔ ∟ ╩ √⇔≡

≢⅝╢♩ꜞ♇ⱪ ╩ ∆╢⁹ 

ᵒ Ⱨכ◒ ⌐⅔↑╢ √╡─ ⱪ♇ꜞ♩─כ◦◒♃ ≤⁸1 ─

⅜כ◦◒♃ ≢⅝╢♩ꜞ♇ⱪ ╩ ⌐⁸ ─כ◦◒♃ ╩

∆╢4⁹  

ᵓ ╩ ─כ◦◒♃ ≢ ╢↓≤≢⁸ ╩ ∆╢⁹ 

 

─כ◦◒♃ (1 ─  

─ ⌐ ⇔≡⁸ ≥כ◦◒♃ ─ ♩ꜞ♇ⱪ ─ ≤

╩ ™≡⁸  3.6-5─╟℮⌐ ─כ◦◒♃ ╩ ∆╢⁹ 

 

                                                        
3 ♩ꜞ♇ⱪ ꜝfi◒ ♩ꜞ♇ⱪ × ꜝfi◒ ─ ⁹ 

 ꜝfi◒ │⁸ ꜝfi◒─ ≤ ⁹ 
─כ◦◒♃ 4 │⁸ │ ─ ⅛╠╙ ∆╢ ⅜№╢⁹ 
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─כ◦◒♃ 3.6-5  ⱨ꜡כ 

 

─ ╩  3.6-6⌐ ∆⁹ ─ │⁸₈3.6.3 (1) 2) √╡

─ ─ ⸗♦ꜟ₉╩ ⇔√ ╩ ™╢⁹ 

 

─כ◦◒♃ ( Ὧά/) = ─ ( Ὧά/) 

Ĭ ─כ◦◒♃ ♩ꜞ♇ⱪ / ─ ♩ꜞ♇ⱪ  

             Ĭ ─ ( /  

─כ◦◒♃ 3.6-6  ─  

 

↓─ ⅛╠⁸ ╛ ╩ ⇔≡⁸ ⅜כ◦◒♃ ⌐ ∆╢

 Lr╩─  3.6-7╟℮⌐ ∆╢⁹ 

 

ὒ
ὒ

άϽὙ
 

⅜כ◦◒♃ ╢ [km]              Lr 

⅜כ◦◒♃ ╩ ∑≡ ╢      R 

⅜כ◦◒♃ ╩ ∑≡ ╢≤⅝─ [ ]  m 

≢⌂™ ⁸m=1╩  

⅜כ◦◒♃ ┬ [ km/]          ὒ 

─כ◦◒♃ 3.6-7  ─  

 

 

─כ◦◒♃  (2 ⸗♦ꜟ 

─כ◦◒♃ ╩⁸ ─╟℮⌐4≈─☻♥♇ⱪ≢ ∆╢  3.6-8⁹ 

 

ᵑ Ⱨכ◒ ⌐⅔↑╢ ╩כ◦◒♃ ∆╢♩ꜞ♇ⱪ ╩⁸ ⌐⅔↑╢

╩ ⌐⁸1 ─♩ꜞ♇ⱪ ─ ⁸≥╣∞↑⅜Ⱨכ◒ ⌐

∆╢⅛⌐ ≠™≡ ∆╢⁹ 

─כ◦◒♃

♩ꜞ♇ⱪ  

─ 

♩ꜞ♇ⱪ  

 ─כ◦◒♃
 

─ 

 

 ─כ◦◒♃
 

 ─כ◦◒♃
ה  
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ᵒ ◘כⱦ☻≤⇔≡ ⇔≡™╢ ∟ ╩ √⇔⌂⅜╠⁸ √╡⌐

≢⅝╢♩ꜞ♇ⱪ 1 √╡ ♩ꜞ♇ⱪ ╩ ∆╢⁹ 

ᵓ ─╟℮⌐ ─כ◦◒♃ ╩ ∆╢⁹ 

─כ◦◒♃  = Ⱨכ◒ ─♩ꜞ♇ⱪ trip/h 

   1 √╡ ♩ꜞ♇ⱪ trip/h  

ᵔ ─╟℮⌐ ─כ◦◒♃ ╩ ∆╢⁹ 

─כ◦◒♃ ─כ◦◒♃ =   

 

 

─כ◦◒♃ 3.6-8  ─  

 

╕∏⁸ᵑ≤⇔≡⁸ 12 ☿fi◘☻ₒ ₓ ─

╩ ⌐⁸Ⱨכ◒ ─♩ꜞ♇ⱪ ╩ ∆╢⁹ ─

│⁸ ה ─♩ꜞ♇ⱪ⅜ ∆╢ 7 ⁸╕√│8 ⌐ ↄ⁸Ⱨ1╢⌂≥◒כ

─ │1 ─ ─20%ↄ⌐⌂╢⁹↓─ ⅜ ⌐ ╠∏⁸ ≢ ≤

⇔⁸ Ⱪ꜡♇◒≢─1 ─♩ꜞ♇ⱪ ─20%⅜Ⱨכ◒ ⌐ ∆╢≤∆╢⁹ 

 

⌐⁸o ≤⇔≡⁸ 1כ◦◒♃ ⅜⁸ ∟ ☻ⱦכ◘╩ ⌐ ∟⌂⅜╠1

√╡⌐ ≢⅝╢─ ♩ꜞ♇ⱪ ╩ ∆╢⁹ ─ ─ ╛ ♩ꜞ♇ⱪ

⅛╠ ⅜ ⇔≡™╢ ≤ ⌐ ⌂ ─ ─ ╩ ⇔≡⁸ ─

∟ ☻ⱦכ◘⅜ ─ ∟ ╩ ⅎ⌂™╟℮⌂ ─ √╡─

╩⁸ ♩ꜞ♇ⱪ ≤⇔≡ ∆╢⁹ 

ᵑᵒ≢ ╘√⁸Ⱨכ◒ ─♩ꜞ♇ⱪ ≤ ♩ꜞ♇ⱪ ⅛╠ ─כ◦◒♃

╩╙≤╘⁸↓╣╩╩ ─כ◦◒♃ ≢ ╢↓≤≢ ╩ ∆╢⁹ 

 

 

 

 

 

 

 

 ─כ◦◒♃

♩ꜞ♇ⱪ  ᵑ Ⱨכ◒ ─ 

─כ◦◒♃

♩ꜞ♇ⱪ  

ᵓ ♃◒

─כ◦  

 

∟  

ᵒ 1 √╡ 

♩ꜞ♇ⱪ  

 

─  

ᵔ ♃◒

─כ◦  
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─כ◦◒♃ (3 ⁸  

≢ ⇔√⸗♦ꜟ≢ ™╢ Ɽꜝⱷכ♃│  3.6-4─╟℮⌐ ∆╢⁹ 

 

─כ◦◒♃ 3.6-4  ⁸ ⌐ ∆╢Ɽꜝⱷכ♃ 

Ɽꜝⱷכ♃   

─  ( / )  1.3 27 ╟╡ 

─כ◦◒♃  ( )  0.775 27 ─

─ ≤ ∂≤  

1 ─ Trip ⌐ ∆╢Ⱨכ◒ ─

 

20(%) 12 ☿fi◘☻ₒ ₓ

╩ ⌐  

─כ◦◒♃   0.75  [ ⅛╠─ :0.54 0.92]  

 /Trip  1.3  [ ⅛╠─ :1.0 1.3]  

─כ◦◒♃ ⁸ │⁸ (2018a, 2018b)⁸ (2017, 2018)⁸ (2019)╩

⌐ ⁹ 

 

 

 ⌂⅔⁸ הכ◦◒♃ ─כ◦◒♃ ⁸ │⁸ (2018a, 2018b)⁸

(2017, 2018)⁸ (2019)─◦Ⱶꜙ꜠כ◦ꜛfi ⅛╠⁸ ⁸ ⁸ ⁸

№╢™│ ⁸ ╩ ╖≤╡⁸  3.6-9─╟℮⌐ ⇔√⁹ 
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β ≤ ⁹ ∫≡⁸ = × ≤⇔≡ ℮⁹ 

הכ◦◒♃ 3.6-9  ─כ◦◒♃ ⁸ ─  
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 ◦Ⱶꜙ꜠כ◦ꜛfi  

 ◦Ⱶꜙ꜠כ◦ꜛfi≢│⁸ᵔ-₈ ─ ≤ ⁸ ⌐ ∆╢ ─ ─ ₉≤

╩☻כ◔─ ∆╢  5.3-18⁸P5-94╩ ⁹♪ꜝ▬Ᵽכ ─ ─ ≤

⇔≡⁸2015╩ ≤⇔≡⁸ᵔ-₈ ─ ≤ ⁸ ⌐ ∆╢ ─ ─ ₉

─Web▪fi◔כ♩≢ ™√ ⌐⅔↑╢ ╛ ─ CASE 1)⁸ ─○

ⱪ◦ꜛfi ⅜ ⁸(CASE 2)☻כ◔√∫⅜ ☻ⱦכ◘─כ◦◒♃ ⁸ ∟

⅜ ☻כ◔╢⌂ CASE 3, 4,5⁸ ─ ┼─ ⅜ ⌐╠↕⁸(CASE 6)☻כ◔√⇔

MaaS Mobility -as-a-Service─ ⌐╟╡ ─ ∑ ⅜ ☻כ◔√⇔ CASE 7

╩ ⇔⁸ ⁸ ╩ ⇔√  3.6-5⁹ 

 

≢☻כ◔ 3.6-5  ⇔√ ─○ⱪ◦ꜛfi ≤ ☻ⱦכ◘─כ◦◒♃  

CASE ◔כ☻  

○

ⱪ◦ꜛfi

( / )  

 כ◦◒♃
( 1)  

( /km) 

 כ◦◒♃

 ( )  

┼

─ 
( 2) 

─ ∑

 

2015  - - - - 0 

Case 1 ◔0 0.63 10 25 1,000,000 ☻כ 

Case 2 
─ 

 ☻כ◔
200,000 25 10 0.63 0 

Case 3 
─כ◦◒♃

 ☻כ◔
1,000,000 15 10 0.63 0 

Case 4 
─כ◦◒♃

 ☻כ◔
1,000,000 60 10 0.63 0 

Case 5 
─כ◦◒♃

∟  ☻כ◔
1,000,000 25 20 0.63 0 

Case 6 
┼─

─  ☻כ◔
1,000,000 25 10 1.0 0 

Case 7 
─

∑  ☻כ◔
1,000,000 25 10 0.63 11 

─כ◦◒♃ :1 │1.39 ) ─1≤⇔√⁹ 

2: Web▪fi◔₈╢↑⅔⌐♩כ ┼─ ₉⌐ ∆╢ ─ ─ (0.63) ⅛╠

⌐₈≤≡╙ ∆╢₉≤ ∆╢ ⌐1.0⁹ 

 

 ─◦Ⱶꜙ꜠כ◦ꜛfi ╩  3.6-10⌐ ∆⁹◦Ⱶꜙ꜠כ◦ꜛfi─Case15─ │⁸

2015╟╡╙ ⅜ 1% ∆╢ ≤⌂∫√⁹╕√⁸ ≤ ─

│╒╓ ≢№╡⁸ ─○ⱪ◦ꜛfi ⅜2 ⌂╢Case1≤Case2╩ ═≡╙ ⅝⌂

™│⌂ↄ⁸ ─ 30%⅜ ≢№╢≤™℮ ≤⌂∫√⁹ 

כ◦◒♃  ╩כ◦◒♃ ╗ │⁸Case1≢│260 ≤ ─4%

≤⌂∫≡™╢⅜⁸∕─ │ ─כ◦◒♃ ⌐ ∂≡⁸ ⅜ ™ 90 130

≤ ⇔≡™╢⁹ ⅜ ╙ ⌂ↄ⌂∫√─│⁸Case5≢ ╩ ↄ⇔√◔כ

☻≢№╡⁸ ⅜ ⌂ ⌐ ⅝⌂ ╩ ⅎ╢↓≤⅜ ⅛╢⁹ 

 ┼─ ╩ ⁸│≢(Case6)☻כ◔√∑↕ ─ ⁸ ♃◒◦

⁸כ ╙╣∏™─כ◦◒♃ ⅜ ∆╢⁹ ⌐ ⁸כ◦◒♃ ♃

3│≢כ◦◒ ™ ≤⌂╡⁸ ⅝ↄ ⅜ ╗↓≤≤⌂╢⁹ 

 ─ ∑ │≢☻כ◔ ─ │╛╛ ⇔√⁹ 
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: 2015│⁸₈ ה ₉ ⁸2015⁹ ⌐№√∫≡│⁸

╟╡ ╩ ↑√₈ 22⁸ 27  ₉─ ╩ ⌐ ⇔√ ₈ E

─ ₉ ╩ ™√⁹ 

 3.6-10 ◦Ⱶꜙ꜠כ◦ꜛfi ─  

 

 ─◦Ⱶꜙ꜠כ◦ꜛfi ╩  3.6-11⌐ ∆⁹Case 6 ≢│⁸ ─ │

2015⌐ ⇔≡ 1% ⇔≡™╢⁹ כ◦◒♃ ╩כ◦◒♃ ╗ ─

│ ─ ─10%⌐⌂∫≡™╢⁹↓╣╠ ⅜כ◦◒♃ ℮♩ꜞ♇ⱪ│

╛ ה ─ ⅛╠ ⇔√╙─≤ ⅎ╠╣╢⁹ 

─כ◦◒♃  ╙ ≤ ⁸ ─כ◦◒♃ ⌐╟∫≡ ∆╢⁹⇔

⅛⇔⁸∕─ │ ╟╡╙ ↕™⁹ ⌐⁸ ╩ ↄ⇔√Case4≢│⁸ │Case1

≤№╕╡ ╦╠⌂™⅜⁸ │ 2/3 ⌐ ⅎ╠╣≡™╢⁹↓╣│⁸ ∟ ╩ ┌∆

↓≤⅜ ╩ ⅎ╢↓≤⌐≈⌂⅜∫≡™╢↓≤╩ ⇔≡™╢⁹ ⌐ ◘─כ◦◒♃

╩☻ⱦכ ∆╢ ≢│⁸◖☻♩≤⌂╢ ≤ ≤⌂╢ ─ │ ⌐⌂╢≤ ⅎ

╠╣╢⁹ 
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: 1 √╡ 2015)│⁸₈ 27 ה  ₉ ⁹ ⌐№√∫≡│⁸

╟╡ ╩ ↑√₈ 22⁸ 27  ₉─ ╩ ⌐ ⇔√ ₈ E

─ ₉ ╩ ™√⁹ 

 3.6-11 ◦Ⱶꜙ꜠כ◦ꜛfi ─  

 

 

↓─ №√∫≡⁸  ⌐│⁸ ◌♥◗ꜞ─ ╛∕─▪fi◔כ♩

⌐≈™≡↔ ╩™√∞™√⁹╕√⁸web▪fi◔כ♩ ─ ⌐№√∫≡│⁸ ─

≤ ─ ⅎ ⁸ ─ ⌐ ∆╢ ה ⁸ ⌐ ∆╢ ה

⌐ ∆╢ ⌐≈™≡⁸  ⅛╠▪♪Ᵽ▬☻╩ ∆╢≤ ⌐⁸ ⅜

↕╣√ ╩ ⇔≡ ∆╢↔ ╩ ™√⁹↕╠⌐⁸ ⅛╠│₈

₉ 22⁸ 27 ─ ╩ ™√∞⅝⁸⸗♦ꜟ ⌐ ↕∑≡™

√∞™√⁹↓─ ╩ ╡≡⁸ ה ⁸ ⌐ ─ ╩ ⇔╕∆⁹ 
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4  ┼ ⅎ╢ ─  

4.1  ─  

 ─ ╖ 

─ ⱨ꜡כ 

3 ─ ◦Ⱶꜙ꜠כ◦ꜛfi  4.1-1

 

 

 

 

 4.1- 1 ≤ ₈ ┘ ⌐╟╢ ─ ⅎ╢ ₉≤─

 

 

 

 4.1-1  

 

 4.1-1 ₈ ┘ ⌐╟╢ ─ ⅎ╢ ₉─  

 

: ⁸ ⌐≈™≡│⁸ │ ╦╣≡™⌂™╙─≤⇔≡ ↕╣≡™╢ 

 

ể Ễ

ṕ

ḳ Ṗ

ḭ ḭ ךּ ḭ

ḭ

ṕ ḭ Ṗḭ

ṕ ḭ ḭ

Ṗḭ ṕ ḭ

ḭ Ṗḭ

ḭ

ṕ ḭ Ṗḭ

ṕ ḭ ḭ

Ṗḭ ṕ ḭ

ḭ Ṗḭ ḭ

ḭ



4-2 
 

─ ⌐╟╢ ─  ₈ ┘ ⌐╟╢

─ ⅎ╢ ₉─  

GDP ─☻כ◔ ≢─₈ 3 ─ ◦Ⱶꜙ꜠כ◦ꜛfi₉ ⸗♦ꜟ ─

─ ◦Ⱶꜙ꜠כ◦ꜛfi ╩ ⇔≡⁸  ₈ ┘ ⌐╟

╢ ─ ⅎ╢ ₉⅜ ⇔√ ⁸ ⁸

⁸ ™ ⁸ ⁸ ⁸ ─ │⁸∕╣∙╣⁸  

4.1- 2⁸  4.1- 3⁸  4.1- 4─ ╡≢№╢5⁹ ╛ ─ │⁸

⌐ ╩ ⇔≡™╢⅜⁸ ⌐≈™≡│⁸∕─ │╖╠╣⌂™⁹

↓╣│⁸ ⌐≈™≡│⁸∕╙∕╙ ⅜ ⌂ↄ⁸◦Ⱶꜙ꜠כ◦ꜛfi

⅜ ⇔⌂™↓≤⌐ ⇔≡™╢⁹ 

 

 

 

 

 4.1- 2  

 

 4.1- 3 ⁸ ⁸ ™ ⁸ ⁸  

 

                                                        
5₈ ┘ ⌐╟╢ ─ ⅎ╢ ₉≢│⁸ ◌♥◗ꜞ C0

│⁸ │ ⇔≡™⌂™≤⇔≡ ╩ ⇔≡™╢⁹ 

0

5,000

10,000

15,000

20,000

25,000

2015 2020 2025 2030 2035 2040 2045 2050

Ὧ

:   4.1-2⌐ ∂ 

 ₈ ┘ ⌐╟╢ ─ ⅎ╢ ₉⌐⅔↑╢ GDP ◔

☻כ ╩  

│⁸ │ 2015 ─ ╩♃כ♦ ™⁸ ─ ◌♥◗ꜞ ⌐≈™≡ PJ

─ ◦Ⱶꜙ꜠כ◦ꜛfi ╩ ⇔≡ ⇔≡™╢⁹ 
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 4.1- 4  

 

1 √╡─  

 1  

4.1- 2 2017)

2012)

 4.1- 3 (2017)

 

 

 

 

 4.1-2 ⌐╟╢ (2014 )  

 

: 2017) 3.3-1≤ 5.2-1⌐ ≠⅝  

 

 

 

 

0

500

1,000

1,500

2,000

2,500

3,000

2015 2020 2025 2030 2035 2040 2045 2050

ḱ

ḱ
92 369 306 - 767 16,461 5,746 256

71 98 368 - 537 12,704 1,526 308

163 467 674 - 1,304 29,164 7,273 565

2 20 370 1,404 1,796 358 311 310

6 12 75 - 93 1,074 187 63

13 83 711 22 829 2,326 1,293 596

184 582 1,830 1,426 3,979 32,922 9,063 1,533

3,001 6,544 1,194 - 10,739 536,948 101,909 1,000

3,114 7,028 2,656 1,426 14,223 557,166 109,447 2,225

ṕ ￼Ṗ 3,185 7,126 3,024 1,426 14,760 569,869 110,973 2,533

ṕ Ṗ

ṕểỂ Ṗ ể טּ ṕ Ṗ

:   4.1-2⌐ ∂ 
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 4.1-3  

 
: 2012) p. 17─  

 

⅛╠╖√ ─ ─  

 ⅛╠╖√▪◒♥▫Ⱪ☿כⱨ♥▫ ◦☻♥ⱶה ≤Ɽ

♇◦Ⱪ☿כⱨ♥▫ ◄▪Ᵽ♇◓◦☻♥ⱶ ─ ™╩⁸ ≤ ⌐ ↑≡ ⇔

√─⅜⁸  4.1-4≢№╢⁹↓─ ⅛╠ ⅛╢╟℮⌐⁸▪◒♥▫Ⱪ☿כⱨ♥▫ ≤Ɽ♇◦Ⱪ☿כ

ⱨ♥▫ ⌐│2≈─ ⅝⌂ ™⅜№╢⁹╕∏⁸ 1│⁸ ⌐₈ ─ ─

⌐╟╢ ה╖ ⇔╖⌂≥─ ₉╩╙√╠∆⅜⁸▪◒♥▫Ⱪ☿כⱨ♥▫ │⁸↓╣⌐ ⅎ⁸

≤⇔≡⁸ ─ ─ ─ ⌐╟╢ ה╖ ⇔╖⌂≥─ ╩╙

√╠∆≤™℮ ≢№╢⁹ 2│⁸ ─ ─ ─ ⌐╟╢ ה╖ ⇔╖

⌂≥╩ ∆╢ ─ ⇔≤⇔≡⁸ ─ │⁸ ≤⇔≡─ ╩ ∆╢

↓≤⅜≢⅝╢≤™℮ ≢№╢⁹ 1─ ⌐≈™≡│⁸ 1

2─ ⌐

≈™≡│⁸∕╙∕╙⁸₈ 1

web

web  
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 4.1-4 ⅛╠╖√ ─  

 

 
ṕ

ḱ ︡

Ṗ 

ḱ

︡  

︡כֿ

כֿ

 

ṇ

 
   

ṇ

ṕ

Ṗ 

   

 

 

 ┘⌐ ─ ⌐ ∆╢ ▪fi◔כ♩ 

≢─ ─  

 ≢ ∆╢ web ₈ 1

web 1

1 №√╡─ 2  

1 ה ─ ⅜ ∆╢ꜞ☻◒╩ ↕∑╢♦Ᵽ▬☻⌐ ∆╢WTP

⅛╠  

1 ה №√╡─ ─ ─ ╩ ↕∑≡⇔╕℮ꜞ☻◒╩

↕∑╢♦Ᵽ▬☻⌐ ∆╢WTP⅛╠  

 1  4.1-2 ─

╩ ∆╢√╘⌐│⁸ ─ ╩ ⇔√ 2017)

─ ╩ ⇔√

2017)

2017)

∕↓≢⁸ ≢│⁸

⁸ ─ ─ ╩ ⇔⁸ ─ ╩ √⌐ ∆╢↓≤≤⇔√⁹

∕⇔≡⁸∕─ ⅛╠ ─ 1 №√╡─ ─ 1 ─

2017) 1

1 №√╡─ ─ ≤  
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▪fi◔כ♩─  

web 2017)

 

Web▪fi◔כ♩ │⁸2020/10/82020/12/27─ ⁸  4.1-5─╟℮⌐2 ⌐ ↑≡ ⇔

√⁹ 1 ─ⱪ꜠ │⁸▪fi◔כ♩⌐⅔↑╢ ─ ╩ ∆╢√╘⌐ ⇔√⁹∕

⇔≡⁸∕─ ⌐⁸ 2 ─ ╩ ⇔√⁹▪fi◔כ♩ │⁸ ◖ⱶ ○fiꜝ▬

fiהⱴכ◔♥▫fi◓כꜙꜞ♁ה◦ꜛfi ⌐ ⇔√⁹▪fi◔כ♩─ │⁸ ─

≤⇔⁸  4.1-6≢ ⇔√ ╡⁸ ─ ─כ♃♬⸗ ⅛╠◘fiⱪꜞfi◓↕╣√⁹ 

 

 4.1-5 ▪fi◔כ♩─ ≤  

▪fi◔כ♩─    

1 ⱪ꜠  2021/03/092021/03/12 1,358 

2  2021/04/27 2021/4/28 5,504 

  6,862 

 

 4.1-6 ▪fi◔כ♩─  

   

 ⁸ ≢ ⌐◘fiⱪꜞfi◓ 

 39⁸4059⁸60 ─3 ≢ ⌐◘fiⱪꜞfi◓ 

 3 ⁸∕╣ ─2 ≢ ⌐◘fiⱪꜞfi◓ 

 

 ─ ─ ╩╖╢≤⁸ ⁸ ⁸ │  4.1-5⁸  4.1-6⁸  4.1-7─╟

℮⌂ ≢№╡⁸ ≢ ⌂◘fiⱪꜞfi◓≤⌂∫≡™╢⁹ 

 

 

 4.1-5 ─ (N=5,504) 

 



4-7 
 

 

 4.1-6 ─ (N=5,504) 

 

 

 4.1-7 ─ (N=5,504) 

 

⌐│⁸  4.1-8─╟℮⌂6≈─◌♥◗ꜞ─ ⌐ ⇔≡╙╠∫√⁹ 

 

 

 4.1-8▪fi◔כ♩─ ─◌♥◗ꜞ 
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5 ─ ⁸ ≤│⁸∕╣∙╣⁸ 1 ─ ╩ ∆╢

⁸ 1 №√╡─ ─ ─ ╩ ⇔≡™╢⁹∕╣∙╣⌐≈™≡⁸

⌐│⁸ ╩ 50% ∆╢♦Ᵽ▬☻⌐ ∆╢ WTP≤⁸ ╩ 90% ∆╢♦Ᵽ▬☻⌐ ∆

╢WTP─2≈╩ ↄ↓≤≤⇔≡™╢⅜⁸ ╩♩☻♥ⱪכ◖☻╢∆ ∆╢√╘⌐⁸50% ⁸

90% ─ │⁸ ⁸ ─∕╣∙╣⌐≈™≡⁸ ⌐≤⅔╡ 2≈─Ɽ♃

╩fiכ ↑√⁹↓─ ⁸ │⁸ꜝfi♄ⱶ⌐ ⌐ⱪכꜟ◓─≈4─ ↑╠╣√⁹ 

ה 50⁸90%─ ≢─  

ה 90 ⁸50%─ ≢─  

ה 50 ⁸90%─ ≢─  

ה 90 ⁸50%─ ≢─  

 

─ⱪכꜟ◓  │  4.1-7─≤⅔╡≢№╢⁹ 

 

 4.1-7  

 ─   

 
50% ̠ 90% 1,370 

90% ̠ 50% 1,388 

 
50% ̠ 90% 1,399 

90% ̠ 50% 1,347 

  5,504 

 

 

⌐ ⇔≡╙╠∫√ ─ │⁸  4.1-8≤  4.1-9─ ╡≢№╡⁸↓─╟℮⌂

⅜⁸1/20 ─ ≢ ⅝╢↓≤╩ ⇔≡ ™√∞™√⁹⌂⅔⁸↓─20 ─

1≤™℮ │⁸2018⌐ ─ ≢ ⇔√ ⁸ ─

╩ ≢ ⇔≡ ╘√ ≢№╢⁹ 
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 4.1-8 ∆╢ ─  

 

 

 4.1-9 ∆╢ ▪fi◔כ♩ ─  
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⁸ ≤╙⌐⁸↓─╟℮⌂ ─ ╩ ⇔√ ≢⁸  4.1-9≢ ⇔√╟

℮⌐⁸∕℮⇔√ ─ ╩50%№╢™│90% ↕∑╢ ⇔™ ⅜ ↕╣

√↓≤╩ ↕∑⁸∕─ ─ 1 ─ ⌐ ∆╢WTP╩ ═√⁹ ⌐│⁸

─1 ─ ⅜⁸▪fi◔כ♩≢ ↕╣√ ≢№╢ ⌐⁸ ╩ ∆╢⅛≥

℮⅛╩ ⌡√⁹ ┼─ 1 ─ │ꜝfi♄ⱶ⌐ ∆╢⅜⁸  4.1-10⌐ ∆╟℮

⌐⁸∕─ ⌐╟∫≡2 ─ ╩ ∆╢₈ ₉╩ ™√⁹ 

 

 

 

 

 4.1-9 ─  

 

 

 4.1-10  
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─ ─  

⌐ ╛ ⅜ ⇔≡™╢ ─ ℮∟⁸ ╙ ⌐ ℮ ─ ╩ ™√⁹

↓─ ⅜⁸  4.1-10≢№╢⅜⁸ ─37.6%⅜ ⁸23.9%⅜ ⁸19.6%⅜

≤⇔≡™╢⁹ ⌐ │≢⅝⌂™⅜⁸↓╣╩⁸ ─ ─ ─

 2 3 ⁸31.7%≤ ∆╢≤⁸ ─ ⅜╛╛ ™⁹ 

 

 

 4.1-10─ (N=5,504) 

 

⌐⁸ ─ ╩  4.1-11⌐⁸ ╩  4.1-12⌐ ⇔√⁹ │⁸62.4%

⅜5,000km≤⌂∫√⁹ 

 

 

 4.1-11─ ⁸ ╩1 (N=5,504) 
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 4.1-12 2020─ (N=5,504) 

 

─ ⌂ │  4.1-13─≤⅔╡≢№╢⁹ ─70.5⅜₈ ™ ₉╩ →≡™╢⁹ 

 

 

 4.1-13 ─ ⌂ (N=5,504) 

 

⌐≈™≡│⁸  4.1-11─≤⅔╡⁸ ─ 89.5%⅜ 10 ≢№

╢⁹ ⌐ ∆╢ ⌐≈™≡│⁸  4.1-14─ ╡⁸₈ ⌐ ה╢№⅜ ⅜№╢₉₈≥∟╠

≤╙™ⅎ⌂™₉₈ ה™⌂│ ↄ ⅜⌂™₉≢ ₁1/3 ≤⌂∫≡™╢⁹ 

 

 4.1-11  

 

1  2  3  4  5  6  7  8  9  10

 

 

 26 44 55 48 95 54 80 99 77 4,926 5,504 

 0.5% 0.8% 1.0% 0.9% 1.7% 1.0% 1.5% 1.8% 1.4% 89.5% 100% 
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 4.1-14 ⌐ ∆╢ (N=5,504) 

 

ה ─  

─▪fi◔⁸₈│≢♩כ ↕╣√ ₉≢─₈ ─ ₉⌐ ∆╢WTP╩

∆╢⁹∕─ ⁸₈ ─ ₉╛₈ ↕╣√ ₉╩ ⇔≡™⌂⅛∫√╡∆╢ │⁸

WTP ─ⱡ▬☼≤⌂╢ ⅜№╢⁹╕√⁸₈ ₉⌐≈™≡ ⅜≢⅝≡™⌂™ ╙╛│

╡ⱡ▬☼≤⌂╢ ⅜№╢⁹ 

 ∕↓≢⁸ ▪fi◔⁸1│≢♩כ ⌐ ⇔≡ↄ╣╢⅛≥℮⅛╩ ⌡√ ⁸2) ─

⌐ ∆╢ ╩ ∆╢ ⁸3) ─ ╩ ⌐ ⇔√ ≢ ⇔≡╙╠∫≡™╢⅛

╩ ∆╢ ⁸↕╠⌐⁸4 ─ ─ ╛ ⌐ ↓∆ ℮↓≤ ⌐ ≢⅝⌂™

√╘ ┼─ ╩ ⇔√ ╩ ∆╢√╘─ ╩ ∫√⁹ ↓╣╠ ┼─ ⌐≈

™≡│⁸₈ ┘⌐ ─ ⌐ ∆╢ Web▪fi◔כ♩ ₉

╩  

─ │⁸↓℮⇔√⁸ ה ╩  4.1-12─₈Ɽ♃כfi5 46%₉

⌐ ∫≡ ה ─ ╩ ╩♃כ♦√⇔ ⇔√ ╩ ⌐ ∆╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 



4-14 
 

ה 4.1-12  ─ Ɽ♃כfi ♃כ♦

 

: ▪fi◔כ♩─ ─ ⌐≈™≡│⁸ ≈─ ╩ ∫≡™╢⅜⁸ ─ │™⁸™

™ⅎ ⅜ ─ ⌐│⁸ ─ ≢⁸ ⇔™ ╩ ⇔√⁹ 

 

─ ─ ∆╢  

 ⌐⁸ ⇔√ ─ 50%╕√│90 ╩ ⅝™≤ ℮⅛≥℮⅛╩ ⇔√

⅜  4.1-15≢№╢⁹ ⁸ ≤╙⌐⁸ ╩ ≢⅝╢ ⌐ ∆╢ ∂

⌐ ⅝⌂ │╖╠╣⌂⅛∫√⁹ 

 

ḱ ︣ ṇ

1 2 3 4 5 6 7 8 9 10 11 12 13

וֹ פּ פּלּ

(F0s2)
︡ פּ

ṕSC2Ṗ

ṕSC2Ṗ
︡ךּ

ểךּ︣

ṇ

︣ 8
(Q7) ể

2

3

4

5

6

ṇ

︡ ךּ
ṕ ךּ Ṗךּ
ṕQ10Ṗ ךּ ṡ

︣ קּ
פּךּ Ṣ
︡

ḱ 4,397 3,795 3,485 3,222 2,947 2,712 4,094 3,274 2,802 2,354 1,932 1,537 1,141

אל 1,107 1,709 2,019 2,282 2,557 2,792 1,410 2,230 2,702 3,150 3,572 3,967 4,363

20% 31% 37% 41% 46% 51% 26% 41% 49% 57% 65% 72% 79%
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:  Ɽ♃כfi 5≢ ה ╩ ╩♃כ♦√⇔  

 4.1-15 ─ ─ ⅝↕⌐≈™≡ 

 

 ↕╣√ ≢ₐ ₑ╩ ∆╢⅛≥℮⅛╩ ╘╢ ⌐ ⇔√ ╩ ⇔√

│⁸  4.1-16 ⁸  4.1-17 ≢№╢⁹ ⁸ ≤╙⌐

₈ ⌐ ℮ ╩ ⇔≢╙ ↄ⇔√™₉₈ ╛ ─ ⌐ ╩⅛↑√ↄ⌂™₉╩₈⅛⌂

╡ ⇔√₉∆╢ ⅜ ™⁹↓╣⌐ ⅎ⁸ ≢│₈ ╛ ─ ╩ ⇔╕∑√ↄ

⌂™₉⁸ ≢│₈ ─ ⅜ ⇔√↓≤⌐╟╢ ╩ ™√ↄ⌂™₉╩₈⅛⌂

╡ ⇔√₉≤∆╢ ⅜ ™⁹ ≢│₈ ─ ╛ ─ ╩

↑√™₉─ ╙№╢⅜⁸ ≢ ═√ ⌐ ═╢≤₈⅛⌂╡ ⇔√₉ │ ⌂™⁹≥─

⌐⅔™≡╙⁸ ≤ ≢ ⇔≡ ™√ ⌐≈™≡│⁸ ─ ⅜

╟╡╙₈⅛⌂╡ ⇔√₉╩ ∆╢ ⅜ ↄ⌂∫≡™╢⁹↓╣╠⅛╠⁸ ─

─ ⅜ ─ ╟╡╙⁸ ╩ ↓∆↓≤⌐╟∫≡ ⌐ ™ ⅜ ┬↓≤╩

ↄ ⇔≡↓≤⅜℮⅛⅜ⅎ╢⁹ 

 

 

(N=634) 

(N=638) 

(N=647) 

(N=638) 
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 4.1-16 ╩ ╘╢ ─ ⁸N=1,285) 

 

: Ɽ♃כfi ≢ ה ╩ ╩♃כ♦√⇔  

 4.1-17 ╩ ╘╢ ─ ⁸N=1,272)  

 

 ▪fi◔⁸│≢♩כ ╩ ™√ ≤ ⌂╢╙℮ ≈─ ─

⌐│₈ ⌐№⌂√─ ≢ ─ ⅜ ∆╢ ╩ ∆╢ ₉⁸ ─

⌐│₈ ⌐ ─ ─ ≢ №⌂√⅜ ∆╢ ╩ ∆╢ ₉ ⅜ ↕

╣√ ⌐⁸≥∟╠⌐╟╡ ™ ╩ ∂╢⅛╩⁸≥∟╠─ ≢╙ ╛ ⌐│ ⌂

│╕∫√ↄ ∂⌂™≤─ ─ ≢ ™≡™╢⁹∕─ ╩  4.1-18⌐ ∆⁹↓─ │⁸

─ ╛ ⁸ ⌐ ∫√ ↓⇔√ ⁸ ⌐ ∆╢ ₁⌂ ⌐╟∫≡

╩ ↑╢≤ ↕╣╢⅜⁸ ╩╖╢≤₈ ─ ⌐╒≤╪≥ ∂ ╩ ∂╢₉─ ⅜

2/3 ╩ ╘≡™╢⁹≥∟╠⅛╩ ╪∞ ⌐│⁸₈ ─ ⅜ ∆╢ ╩ ∆╢

₉╩ ┬ ─╒℮⅜ ™⁹ 
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: Ɽ♃כfi ≢ ה ╩ ╩♃כ♦√⇔  

 4.1-18 ₈ ─ ⅜ ∆╢ ╩ ∆╢ ₉≤₈№⌂√─ ∆╢ ╩

∆╢ ₉≤─   

 

 ┘⌐ ─ ─  

─  

 ┘⌐ ─ ╩ ∆╢√╘⌐⁸▪fi◔כ♩ ⁸ ⌐

∆╢WTP─ ⁸ ⁸ ┘⌐ ╩  4.1-19─ ⌐ ∫≡ ∆╢⁹ 

N=2,557 

N=1,285 

N=1,272 
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 4.1-19 WTP─ ⁸ ┘⌐ ─ ⱨ꜡כ 

 

 

ⱪכꜟ◓─♃כ♦ (1 ↑ 

Web▪fi◔כ♩─ │⁸ 50% ќ90% ⁸ 90% ќ50%

⁸ 50% ќ90% ⁸ 90% ќ50% ─ ⌐ⱪכꜟ◓≈

↑╠╣⁸ ₁ ⌂╢ ≢2 ─ ─ ╩ ↑╢⁹↓─ ╩♃כ♦  4.1-20

─ ╡ ⌐ⱪכꜟ◓♃כ♦─≈8 ↑╢⁹ ─ ⌐ ∆╢ WTP╩ ∆꜡☺♇♩⸗♦ꜟ

─ ⌐№√∫≡│⁸↓─ ⅛╠⁸ ⁸ ⌐⁸ ⅜ ♃כ♦─≈2╢⌂

╩ⱪכꜟ◓ ∆╢⁹ _1╕√│_2≢ ⇔≡™╢ ⅜ │ⱪכꜟ◓♃כ♦╢⌂ ∂

⁸♃כ♦─ⱪכꜟ◓ ∂ ⌐│ ⌂╢  ⁹╢⌂≥♃כ♦─ⱪכꜟ◓

 

 

: 50%_1≤│⁸ 50% ќ90% ≢ ╩50% ∆╢♦Ᵽ▬☻⌐ ∆╢WTP

╩ ╩♃כ♦√⇔ ∆⁹ 90%_2≤│⁸ 50% ќ90% ≢ ╩90% ∆╢♦

Ᵽ▬☻⌐ ∆╢WTP╩ ╩♃כ♦√⇔ ∆⁹ 

 4.1-20 ≤ ⱪכꜟ◓─♃כ♦ ↑ 

ᵑ ⱪכꜟ◓─ ↑ 

ᵓ ♃כ♦─  

ᵒ ה ─  

ᵔ꜡☺♇♩⸗♦ꜟ─  

ᵕ⸗♦ꜟ─  

ᵖWTP ─ ה ┘⌐

─  

 ⱪכꜟ◓♃כ♦ ⱪכꜟ◓
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ה (2 ─  

 ⌐⁸4.1.2 (4) ≢ ═√╟℮⌐⁸ ─♃כ♦ ⅛╠ ה ╩ ∆╢⁹ 

 

♃כ♦─ (3  

 ▪fi◔כ♩≢│ ≢ ⌐ ∆╢ ╩ ⇔≡™╢⁹↓─ ╩♦

♃כ ∆╢ ⌐⁸  4.1-21─╟℮⌐ ⌐│ ⇔≡™⌂™ ─ ╙ ╘≡⁸ ꜟ◓♃כ♦

─ⱪכ 1 ─ ⌐ ∆╢2 ─ ⅛╠3≈─ ⌐ ∆╢ ╩♃כ♦

⇔≡ ∆╢⁹ 

 

 

 

♃כ♦╢↑⅔⌐ 4.1-21   

 

4) ꜡☺♇♩⸗♦ꜟ─  

⇔√ ≢ ╩ ∆╢⅛ ⅛─꜡☺♇♩⸗♦ꜟ│ ─╟℮⌂ ≢ ∆╢⁹ 

Ὂὼȟὶ
ρ

ρ Ὡὼὴ‍ ‍Ͻὼ ‍Ͻὶ
 

F(x,r) :  1 ─ x,   r ≢ ╩ ∆╢  

x :     

r  :   %  

 

꜡☺♇♩⸗♦ꜟ─Ɽꜝⱷכ♃ ⌐│⁸ ♁ⱨ♩ R─ ⸗♦ꜟ glm, 

binominal(logit)╩ ⁹ 

 

︡ ךּ

k+1 N N N Y

k N N Y Y

k-1 N Y Y Y

YḲ NḲ

k╩  

k- 1╩  k+1╩

 

⇔⌂™ ∆╢ 

⇔⌂™ ∆╢ ⇔⌂™ ∆╢ 
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 ⱪכꜟ◓♃כ♦╢∆ (5

╩♩☻♥ⱪכ◖☻ ⱪ│⁸כꜟ◓♃כ♦⁸╘√╢∆  4.1-13≢ ⇔√8 כ◖☻⁹╢∆≥╡

ⱪ♥☻♩≤│⁸ ⅜ ⇔√≤⅝⌐ WTP⅜ ∆╢⅛≥℮⅛╩ ∆╢↓≤≢⁸

─ ╩ ∆╢♥☻♩≢№╡⁸ ─ ╢№⅜♩☻♥ⱪכ◖☻─≈2 , 2007⁹ 

♩☻♥ⱪכ◖☻ ─ ⌐2 ─ꜞ☻◒╩ ⌡≡WTP─ ╩ ∆╢ 

♩☻♥ⱪכ◖☻ ⌂╢ ⌐2 ─ꜞ☻◒╩ ⌡≡WTP─ ╩ ∆╢⁹ 

 

─ⱪכꜟ◓♃כ♦─╘√─♩☻♥ⱪכ◖☻ 4.1-13  ∑  

 

─ⱪכꜟ◓♃כ♦ : ∑⌐╟╡⁸ ≥♩☻♥ⱪכ◖☻ │♩☻♥ⱪכ◖☻ ≢⅝╢⁹ 

♩☻♥ⱪכ◖☻  ₈ủủ_1+ủủ_2₉⁸╕√│₈ủủ_2+ủủ_1₉     ☻◖כⱪ♥☻♩ ₈ủủ_1+ủủ

_1₉⁸╕√│₈ủủ_2+ủủ_2 

 

⅜♩☻♥ⱪכ◖☻ ⇔√⅛ ⅛│⁸ ↕╣√⸗♦ꜟ⌐⅔™≡⁸  r ─  ɗ2─

⅜ ≢ ≢№╢↓≤  r⅜ ⅝™╒≥⁸  F⅜ ⅝ↄ⌂╢ ≢ ≢⅝╢⁹ 

 

ה (6 ─  

⁸ ╩ │⁸ ↕╣√꜡☺♇♩⸗♦ꜟ⌐ ≠™≡ ℮⁹ ≤ │ ─

╟℮⌐⇔≡ ∆╢⁹ 

 

 

⇔√꜡☺♇♩⸗♦ꜟ╩ ™≡⁸ ∆╢ ⅜50%≤⌂╢ xm╩ ∆╢⁹ 

Ὂὼȟὶ
ρ

ρ Ὡὼὴ‍ ‍Ͻὼ ‍Ͻὶ
πȢυ 

TEST No Ṋ ṇ ṇ ṇ ṇ

1 50%ẓ90% 50%_1 ṧ 90%_2

2 90%ẓ50% 50%_2 ṧ 90%_1

3 1 50%_1 ṧ 90%_1

4 2 50%_2 ṧ 90%_2

5 50%ẓ90% 50%_1 ṧ 90%_2

6 90%ẓ50% 50%_2 ṧ 90%_1

7 1 50%_1 ṧ 90%_1

8 2 50%_2 ṧ 90%_2
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 4.1-22 ꜡☺♇♩⸗♦ꜟ╩ ∫√ ─  

 

 

⇔√꜡☺♇♩⸗♦ꜟ╩ ≢ ⇔√ Ὂὼȟὶ │⁸WTP ⅜ x ≢№╢ ─ ─

╩ ⅎ√╙─≢№╢⁹↓╣╩ ™≡⁸ ╩ ∆╢⁹ ╩ ∆╢ ⌐⁸

0 ─ ≢ ⌐ ⅜№╢ ⅜№╢⁹⇔⅛⇔⁸↓─ ⌐ ∆╢ │

0 ≢╙ ⇔⌂™√╘⁸↓─ ─ │ 0 ╩ ∆╢ ≤∆╢ ≤⇔≡⁸ ╩

∆╢⁹╕√⁸ ─  xup │100 ≤⇔≡ ∆╢⁹ 

 

‬

‬ὼ
Ὂὼȟὶ

‍ϽὩὼὴ‍ ‍Ͻὼ ‍Ͻὶ

ρ Ὡὼὴ‍ ‍Ͻὼ ‍Ͻὶ
 

ὼӶ ὼ
‬

‬ὼ
ὊὼȟὶὨὼ ὼ

‬

‬ὼ
ὊὼȟὶὨὼ 

∆╢  

F (-) 

0.5 

xm  
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 4.1-23 ꜡☺♇♩⸗♦ꜟ╩ ∫√ ─  

 

WTP─ ⁸ ─  

╩♃כ♦ (1 ⇔√꜡☺♇♩⸗♦ꜟ 

ה ╩ ⅛⌂™ ╩♃כ♦─ ⇔√ ─ ╩  4.1-14⌐ ∆⁹∆═

│♩☻♥ⱪכ◖☻─≡ 5%≢◒ꜞ▪≢⅝≡™╢⁹50% , 90% ╩1 ─ ≢

∫√ ─ ╖ ╦∑╩ ™√ WTP─ │⁸ ─ ⅜ ╟╡ ™

≤⌂∫≡™╢⁹ 

 

╩♃כ♦ 4.1-14  ⇔√꜡☺♇♩⸗♦ꜟ─  

 

 

ה (2 ╩ ⇔√꜡☺♇♩⸗♦ꜟ 

Ɽ♃כfi ה ≢5 ╩ ⇔√ ╩  4.1-15⌐ ♥ⱪכ◖☻─≡═∆⁹∆

☻♩│ 5%≢◒ꜞ▪≢⅝≡™╢⁹ ⅜ ⅛╣≡™╢√╘⁸ ╩♃כ♦ ⇔√

⌐ ═⁸WTP─ │ ↄ⌂∫≡™╢⁹50% , 90% ╩ 1 ─ ≢ ∫√

‬Ὂ

‬ὼ
 

(1/ ) 

0  
↓─ │⁸ ≤⇔≡ 0

╩ ⇔≡ ╩ ╘╢ 
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─ ╖ ╦∑╩ ™√ WTP─ │⁸ ╩♃כ♦─ ⇔√ ≤ ⌐⁸

─ ⅜ ╟╡ ™ ≤⌂∫≡™╢⁹ 

 

ה 4.1-15  ╩ ⇔√꜡☺♇♩⸗♦ꜟ─  

 

 

3)  

─ ─ ─ 50%_1 90%_1⁸ ┘ 50%_1 90%_1

⅛╠ ⇔√꜡☺♇♩⸗♦ꜟ╩ ™≡ ╩ ⇔√ ╩⁸  4.1-24⌐╕≤╘≡ ∆⁹ 

≤ ╩ ═╢≤⁸ ∂ ≢│ ─ ⅜ ─∕╣╟╡

╙ ⅝ↄ⌂∫≡⅔╡⁸₈ ─ ⅜ ∆╢ ╩ ∆╢ ₉≤₈№⌂√─ ∆╢

╩ ∆╢ ₉⌐≈™≡ ™√  4.1-18≤ ⌂ ≤⌂∫≡™╢⁹ 

 

 

 4.1-24 ─  

11,966

15,910
17,598

21,00820,755

25,764
24,456

27,765

0

5,000

10,000

15,000

20,000

25,000

30,000

ᵲּי ₰⌡ᾚ

50%

ᵲּי ₰⌡ᾚ

90%

ᴥᵲּי ₰⌡ᾚ

50%

ᴥᵲּי ₰⌡ᾚ

90%

ᵕ יּ ὯОЌ˔р͑π Όʾ ᵔᵕ Ϭ Ạ
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4) ─  

Ɽ♃כfi ≢ ה ╩ ╩♃כ♦√⇔ ⇔≡ ⇔√WTP─ ⅛╠⁸

╩ 

 =WTP ⌐╟╢ ⌐╟╢  

≢ ⇔√⁹ │⁸  4.1- 25─ ╡≢№╢⁹ 

 ─ ⅜ ⁸ ─ ─ ⅜ ⌐⁸

─ ⅜ ⅝ↄ⌂╢≤ │ ↄ⌂╢⁹↓╣│⁸  4.1-24─WTP─

⅜⁸ ⌐ ⇔≡ ⌐ ⇔≡ ─ ≤⌂∫≡™╢↓≤⌐ ⇔≡™╢⁹ 

≢ (1) ⁸4.1.2╠⅛♃כ♦─↓⁸√╕ ═√ 1 №√╡─ ─

1 ─  4.1- 26 90%

1 №√╡─ ─ │⁸ 1 №√╡─ ─ 1.08≢№

╢⁹ ≢│⁸ ⁸↓─ ╩ 2017) 1

1 №√╡─ ─ ╩ ∆╢⁹ 

  

 4.1- 25 ─  

 

83.0

57.3

97.8

61.7

0

20

40

60

80

100

ᵲּי ₰⌡ᾚ

50%

ᵲּי ₰⌡ᾚ

90%

ᴥᵲּי ₰⌡ᾚ

50%

ᴥᵲּי ₰⌡ᾚ

90%

: Ɽ♃כfi ≢ ה ╩ ╩♃כ♦√⇔ ⇔≡  
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1: 1 №√╡─ ─ 1 ─  

2: Ɽ♃כfi ≢ ה ╩ ╩♃כ♦√⇔ ⇔≡  

 4.1- 26 ─ ≤ ─ ─  

 

 

 

5) ≤─  

  4.1- 25─ ≤⁸ 2007, 2015, 2017≢ ↕╣√

─ ─ ─ ≤ ⇔√╙─≢№╢⁹ 2017─

─ ─ ≤ ⇔≡⁸ ─ ─ │⁸∕─18.2

⁸ ─ │⁸15.5≤⁸ ™⌐ ⅝⌂ ⌐⌂∫≡™╢⁹↓─ ™─ ≤⇔

≡ ─2 ╩ →╢↓≤⅜≢⅝╢⁹╕∏ 1⌐⁸▪fi◔כ♩ ⌐ ⇔≡™╢

⌐╟╢ ⌐╟╢ ─ ⌐№╢⁹  4.1- 25⌐ ⇔√

2017─ │1.610⌐ ⇔≡⁸ ≢─ │0.5

20≢№╢⁹↓─ ╩⁸ 2017╩1≤⇔≡ ∆╢≤⁸ ─ │

∕─ 6.4⌐⌂╢⁹ ─ │⁸ ⌐ ↕⌂ ─ ™⅜ ≢⅝⌂™ ⅜№╡⁸∕

╣⅜ ⇔™≤∆╢≤⁸ ─ │⁸∕╣∞↑≢ ╩ 6.4⌐∆

╢ ⅜№╢⁹ 2│⁸ ⇔≡™╢ ─ ™≢№╢⁹4.1.2 (1) ≢ ═√╟℮⌐⁸

≢│⁸

2017)

2017≤ ─ ─ ™⌐ ⇔≡™╢≤ ⅎ╠╣╢⁹ 

 

1.18

1.08

0.00

0.20

0.40

0.60

0.80

1.00

1.20

1.40

50% 90%
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 4.1-16 ≤─  

  

 : ₈ ─ ה ─ ⌐ ∆╢ ₉20153 ┘⌐ 20173 ─

│⁸ ╩ ™√ ─ WTP╩ ™≡ ⇔√╙─⁹ ⌐

≈™≡│⁸ Ɽ♃כfi ≢ ה ╩ ╩♃כ♦√⇔ ⇔√ ⁹ 

 

 ─  

↓↓≢│⁸4.1.1 (2) ⌐ ⇔√  ₈ ┘ ⌐╟╢ ─ ⅎ╢

₉─ ⌂╠┘⌐ ≤⁸web▪fi◔כ♩ ╩ ∂≡

⇔√4.1.3 (3) 4) ─ ╩ ™≡⁸ ─ ⌐╟╢ ╩

∆╢⁹ 

 

─ ─  

⅛╠ ↕╣╢ ─ ⌐≈™≡│⁸ ה ─╖⅜ ≤

⌂∫≡⅔╡ │ ╪≢™⌂™⁹↓─√╘⁸╕∏⁸ ה ─ ─

╩ ⌐ ∆╢↓≤≤⇔√⁹  4.1-27│⁸ ☿fi♃כ ITARDA─

♃כ♦ ⱴ◒꜡♦כ♃ ┘⌐  4.1-2≢ ⇔√ 1 √╡─

╩ ™≡⁸  4.1-1≢ ⇔√ ⁸ ╩ ⌐⁸ ─ ─

─ ─ ⌐ ∆╢ ⁸ ─ ─ ─ ─

⌐ ∆╢ ╩ ⇔√ ≢№╢⁹ ⅛╠ ╠⅛♃כ♦╢╣↕ ╩

∆╢ │⁸↓─ ╩ ⇔≡⁸ ה ─ ─ ╩ ∆╢⁹ 

 

ṕ

Ṗ

Ṋ ︣
ṕ

Ṗ

ṕ Ṗ ṕ Ṗ ︣ וֹ
ṕ Ḳ Ṗ

1
ṕ Ṗ

*1 1 ︡
קּ

Ṋ
ךּ

*2 1 ︡
קּ

ṡ
ḱ

︣
Ṣ

2007.3 6Ṋ10
50%

3Ṋ10 1.88 0.5 6,782 ṇ 2.26 0.4

2016.3 4Ṋ10
50%

2Ṋ10 1.25 0.8 5,382 6,831 3.42 0.6

2017.3 3.2 Ṋ10
50% 1.6 Ṋ10

(*1)
1.00 1.0 4,206 8,596

5.37 
(*2)

1.0

PJ
2020 1Ṋ10

50%
0.5 Ṋ10 0.31 3.2 10,000 ṇ 20 3.7

2020 1Ṋ10
50%

0.5 Ṋ10 0.31 3.2 12,000 ṇ 24 4.5

2021 1Ṋ20
50%

0.5 Ṋ20 0.16 6.4 11,966 20,755 83.0 15.5

2021 1Ṋ20
50%

0.5 Ṋ20 0.16 6.4 17,598 24,456 97.8 18.2
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:  4.1-2─ √╡─ ⌐  4.1-1≢ ⇔√ ה ה

─ 2015-17 ─ 3 ─ ╩ ∂√ ⅛╠ ╩ ⁹ כ♦─

♃│⁸ ☿fi♃כ ITARDA─ ♃כ♦ ⱴ◒꜡♦כ♃

╩ ⁹ 

 4.1-27 3 ─  

 

 

√╡─  

─ ≤ ⁸ ─ ⌐≈™≡│⁸  

4.1-2≢ ⇔√ √╡─ ≤⁸  4.1-26≢ ⇔√ ─

≤ ─ ─ ⅛╠ ∆╢⁹ 

 ≤↓╤≢⁸▪fi◔כ♩ ≢│⁸ ≢│ ─ ⅜10⁸

≢│⁸ ─ │0─ ╩ ⇔≡™╢⁹ ⁸ 2017

─ ─ │⁸ ─ ⌐│ ⌐ ╣╢↓≤⌂ↄ ⅜ ╦╣≡™╢⁹

↓↓≢│⁸ 2017─ ─ │♀꜡≤ ⇔≡⁸

2017╩ 1.08⇔√╙─╩⁸ ⅜ 10─ ─ ─ ≤ ∆╢⁹∕─

≢⁸ ≢│ ⅜ ─♪ꜝ▬Ᵽכ 9 1⁸ ≢

│ 7.52.5≤ ⇔⁸ ⅜ 10─ ─ ─ ╩

⌐ ∆╢⁹↓℮⇔≡ ╘√⁸ 1 √╡─ ⅜  4.1-17≢№╢⁹ 

 

 

 

 

0.85 

0.37 

0.19 

0.13 

0.0

0.2

0.4

0.6

0.8

1.0

1 ṕễ Ṗ ṕể ︣ Ṗ

2 ṕễ Ṗ ṕỄ ︣ Ṗ
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 4.1-17 √╡─  

 

1 ─ │⁸ 2017)─ 3.3-1⁸ 5.2-1⅛╠ ⇔√ ⁹ 

2 ─ │⁸ ⌐ ∆╢web▪fi◔כ♩ ╩ ™√ ⌐ ≠⅝⁸

⅜1─ │ ─∕╣─1.08≤⇔⁸ ⌐ ⇔≡ │ ∆╢≤

⇔≡™╢⁹ ─ ─ │⁸ ≢│⁸ ⅜ ─♪ꜝ▬Ᵽכ

9 1⁸ ≢│⁸ 7.52.5≤⇔≡ ⇔≡™╢⁹ 

3 2017)⅜⁸ ─ ─ ╩₈ ₉₈ ₉₈ ₉⌐ ⇔≡™

╢─⌐ ⇔⁸ ⅜ ⇔√ │₈ ₉₈ ₉₈ ₉─ ≢№╡⁸ ⅜ ⌂╢⁹∕↓

≢⁸ 2017)─₈ ₉≤₈ ₉│⁸∕╣∙╣₈ ₉₈ ₉⌐ ∆╢≤

™≡ ─ ─ ╩ ℮⁹ 

 

─  

 4.1.1 (2) ⇔√  ₈ ┘ ⌐╟╢ ─ ⅎ╢ ₉⅛╠

↕╣╢ ─ ⁸≥♃כ♦─ ─ ⅛╠ ⇔√2015⅛╠2050

╕≢─ ─ ╩ ⇔√─⅜  4.1-28 ≤  4.1-29 

≢№╢⁹ ─ │⁸2015⅛╠2050

⌐⅛↑≡ 34.5%⇔⁸ ⁸ ™ ⁸ ⁸ ─

│⁸2015⅛╠2050⌐⅛↑≡50.0% ∆╢↓≤≤⌂╢⁹ 
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1:  │  4.1- 1─ ╡ 

2: ≢│⁸ │2015─ ⌐ ∆╢ ≢⁸ ─ ─ ◌♥

◗ꜞ │ ─ ╩ ⇔≡ ↔≤─ ╩ ⇔≡™╢⁹◓ꜝⱨ─

│⁸↓─ ≤  4.1-17─ √╡─ ╩ ™≡ ⇔√╙─⁹

2015⅛╠─ ⅜⁸ ⌐╟╢ ─ ╩ ∆⁹ 

3: ─ │⁸ ≢│⁸ │ ⁸ │ ≤ ™≡⅔╡⁸

─ ─ ⅛╠⁸ ≢№╢ ─ ╩ ⇔≡™╢⁹ 

 4.1-28 ⌐╟╢   

 

 

1:  4.1-28≤  

2:  4.1-28≤  

3: ─ │⁸ ─ ─ ≤ ─ ⅛╠ ⁹√≤

ⅎ┌ ⅜ ≢⁸ ─ ─ ≤∕─ ⅜ ⇔√ ⁸ ─

│43,493 ×2≤⁸ ─ ─ ─╖⅜ ⇔√ ─ ≤

⌂╢⁹ 

 4.1-29 ⌐╟╢  ( ⁸ ™ ⁸ ⁸ )  

8,596 8,683 8,381
6,718 5,956 6,235 5,854 5,636

7,542 7,593 7,332

5,863
5,211 5,475 5,136 4,927

0

5,000

10,000

15,000

20,000

2015 2020 2025 2030 2035 2040 2045 2050

ể ể Ễ

Ễ ể Ễ

ᴑד
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⌐№√∫≡│⁸ ₈ ─ ה ⌐ ∆╢ ₉─ ╩

╘╠╣√⁸ ▪▫♥ⱦꜞ♥▫ⱨ꜡fi♃כ♦ ⁸ ─

⅛╠▪♪Ᵽ▬☻╩ √⁹╕√⁸↓─ ─ web▪fi◔כ♩ ─ ⌐№√∫≡

│⁸ ─ ─ ⁸ ₈ ─ ה ⌐ ∆╢ ₉ 2006⁸

2011⁸2015⁸2016 ⌐ ↕╣≡™╢ ─ ⅎ ╛ ╩ⱬ⁹√⇔≥☻כ ה

┘⌐ ⌐ ─ ╩ ⇔╕∆⁹ 

 

 

 2007  

https://www8.cao.go.jp/koutu/chou-ken/19html/houkoku.html, 2021 5 30  

 2012 23  

 https://www8.cao.go.jp/koutu/chou-ken/h23/houkoku.html , 2021 5 30  

 2016   

https://www8.cao.go.jp/koutu/chou-ken/h27/index.html , 2021 5 30  

 2017  

https://www8.cao.go.jp/koutu/chou-ken/h28/index.html, 2021 5 30  

 

  

https://www8.cao.go.jp/koutu/chou-ken/19html/houkoku.html
https://www8.cao.go.jp/koutu/chou-ken/h23/houkoku.html
https://www8.cao.go.jp/koutu/chou-ken/h27/index.html
https://www8.cao.go.jp/koutu/chou-ken/h28/index.html
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4.2  ┘CO2 ─  

 

↓↓≢│ ─ ⅜ ⌐ ⅎ╢ ─℮∟⁸ ┘CO2

─ ╩ ℮⁹╕∏∕╣∙╣─ ╩ ⇔√ ≢ ╩ ℮ ─ ≤⇔

√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ┘CO2 ─ ─  

 

─ ⌐╟╢ ≢─ ≤ CO2 ─ ⌐ ≤⌂╢

≤CO2 ─ ╩ ∆╢√╘⌐⁸ ─ ╩ ⇔√ ◦Ⱶꜙ꜠כ

◦ꜛfi╩ ⇔√⁹ 

⌐│⁸ ─ 2 ≢⌂╠┘⌐3 ─2 ╩ ⌐◦Ⱶꜙ꜠כ◦

ꜛfi╩ ⇔⁸ ─ ⌐╟∫≡⁸◦Ⱶꜙ꜠כ◦ꜛfi ⅛╠ ⇔√

⅔╟┘CO2 ⅜≥─ ↕╣╢⅛─ ╩ ╘⁸∕─ ╩ ≤⇔√╙─≢

№╢⁹ 

⌂⅔⁸ ⌐≈™≡│⁸ ─ ╩ ↕∑√ ─◦Ⱶꜙ꜠כ◦ꜛfi╩

⇔⁸ ≡™≈⌐☻כ◔ ╩ ⇔√⁹ 

  

─ ⌐╟╢ 

─ ─  

─ ⌐╟╢ 

CO2 ─ ─  

≢─ ─  ≢─ CO2 ─  

─ ╩ ⇔√ 

◦Ⱶꜙ꜠כ◦ꜛfi─  
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◦Ⱶꜙ꜠כ◦ꜛfi─  

 

1) ◦Ⱶꜙ꜠כ◦ꜛfi◔כ☻─  

╩ ∆╢⌐№√╡⁸ ─ 2 ⁸⌂╠┘⌐3 ─2 ╩

⌐◦Ⱶꜙ꜠כ◦ꜛfi╩ ™⁸ ⁸≥☻כ◔ ─ ╩3 ⌐ ⅎ√◔כ☻╩

⇔√⁹↕╠⌐⁸ ⌐ ⇔≡│⁸ ─ ╩1.5⁸2.0⁸↕╠⌐ ≤⇔

≡1.0⌐ ↕∑√ ⌐≈™≡⁸ ≤CO2 ─ ╩ ⇔√⁹

─ ╛ ─ ⌐≈™≡│ ∆╢⁹ 

4.2-1⌐◦Ⱶꜙ꜠כ◦ꜛfi ☻כ◔ ╩ ∆⁹ 

 

4.2- 1 ◦Ⱶꜙ꜠כ◦ꜛfi ☻כ◔  

( )  20 50 90 

  3  

 1.5  
ừ ừ ừ 

  3  

 2.0  
ừ ừ ừ 

  2  

 1.5  
ừ ừ ừ 

  2  

 2.0  
ừ ừ ừ 

  3  

 1.0  
   

  2  

 1.0  
   

 

 

2) ─  

◦Ⱶꜙ꜠כ◦ꜛfi─ │⁸ ─ 2 ≤⇔≡ ╡─

IC PA ⁸ 3 ≤⇔≡ ╡─ ◘◓ IC

SA ╩ ⇔√⁹™∏╣╙◘◓ ─ ⅜ ⇔≡™╢ ≢№╢⁹◘◓ ╩

≤⇔√ │⁸ ⌐⅔↑╢ ─℮∟⁸₈ ╡ ⅔╟┘◘◓ ₉⅜ ╩ ╘

≡™╢ ⁸ ⌐╟╡ ⌂ ≤ ≢ ∆╢↓≤≢ ─ ⅜ ╦╣⁸

◘◓ ≢─ ╩ ←↓≤⅜≢⅝╢↓≤⅜ ↕╣╢√╘≢№╢6 4.2-1⁹ 

 

                                                        
6 ⅎ┌⁸₈ 1 ⌐Ɽ▬꜡♇♩◦☻♥ⱶ♩כ○ ∆╢ ₉ ₈ 1 

ITS ⌐ ∆╢ ≤╡╕≤╘₉⌂≥ 
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 4.2- 1  ⌐⅔↑╢ ─ ₒ2011 ₓ 

₈ ◘◓ ─ ┼─ ⌂ ─ ⌐ ↑≡₉ ≤╡

╕≤╘⁸201510⁸ ◘◓  

 

╩ ⇔√ │⁸∕╣∙╣ ─ ╡≢№╢⁹ 

 

a. ─ 2  

─ ≤⇔≡⁸ ⅜60km/h╛80km/h─ │ ⇔√⁹↓╣│⁸

⅜60km/h╛80km/h─ ≢│ ≤ ─ ⅜ ⅝ↄ⁸ ╩ ∫√ ≢

╩ ∆╢ ╩ ↕∑╢≤⁸ ─ ⅜ ⌐⌂╢≤ ↕╣√√╘≢№

╢⁹ 

∕─ ⁸ ╡─ IC PA IC ╩ ─

2 ─◦Ⱶꜙ꜠כ◦ꜛfi ≤⇔≡ ⇔√⁹ 
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 4.2- 2 NEXCO ─ ⌂  

♪ꜝ┴╠ ⱳ▬fi♩ⱴ♇ⱪ 2019/10/25 

https://www.driveplaza.com/traffic/roadinfo/pointmap/tokyogaikando.html 

 

b. ─ 3  

SIP ─₈ ▬ⱡⱬכ◦ꜛfi ⱪ꜡◓ꜝⱶ ◦☻♥ⱶ CO2

─ ┘ ₉ ⁸SIP ⌐⅔™≡⁸ ╡─ ◘

◓ ╩ ≤⇔√ ─ ⌐╟╢ CO2─ ⌐ ∆╢ ⅜ ↄ ↕╣≡

™╢↓≤⅛╠⁸ ∂ ╩ ⇔√⁹ 

⌂⅔⁸ │⁸2020 ○ꜞfiⱧ♇◒╕≢─ ╩ ≤⇔√ ⅜ ╦

╣≡⅝√⅜⁸ ─ ⌐│ ⌂™≤ ⇔√⁹ 

 

3) ─ ─  

─ │⁸SIPI ╩ ⌐⁸╕∏⁸ ─℮∟20%⅔╟┘90%─ ╩◦

Ⱶꜙ꜠כ◦ꜛfi∆╢↓≤≤⇔√⁹↓╣│ ─ ─ ⅜╕∞ ⅛⌂╙─≢№╢

⌐⅔™≡⁸ ≤╒╓ ─ ╩ ⇔≡ ⇔√╙─≢№╢⁹↕╠⌐⁸

≢│ ─ ≤⇔≡⁸ ─℮∟50%─ ╙◦Ⱶꜙ꜠כ◦ꜛfi∆╢↓≤≤⇔√⁹ 

⌂⅔⁸ ─◦Ⱶꜙ꜠כ◦ꜛfi≢│⁸ ─ │ ≤⇔√⁹↓╣│⁸

≢ ─ ─ ─ ⅜ ⇔ↄ⁸ ⌐⁸ ⌐◘◓ ⌐⅔↑╢

⅜≥─ ∆╢─⅛ ≢№╢√╘≢№╢⁹ 

╕√⁸ ─ ─ ⌐⅔™≡│⁸ ≢ ⅜ ∂╢ ⅜№
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╢⅜⁸꜠ ⱬꜟ2 ─ ─ ⅜ ╩ ∫≡™╢ ≢◦Ⱶꜙ꜠כ◦ꜛfi╩

⇔√⁹ 

 

4) ─  

─ ⌐ ⇔≡⁸ ⌐≈™≡│⁸60km/h ⌐⅔↑╢ ≤

─ ⅜ 1.5⁸2.0⁸1.0─ 3 ╩ ⇔√⁹1.5│ ─ ACC ─

⁸2.0│ ⅜╛╛ ╘─ ─ ≢№╢⁹1.0│ ≢─ ─ ≢№╢

⅜⁸ ⌐│ ≤ ↕╣╢↓≤⅛╠ ™≤⇔√⁹ ≤ ─◓ꜝⱨ⁸

≤ ─◓ꜝⱨ╩ 4.2-3⁸ 4.2-4⌐ ∆⁹ 

 

 

 4.2- 3  ≤ ─  

 

 

 4.2- 4  ≤ ─  

 

─ │⁸ ─ ≤ ⇔≡ ─Ᵽꜝ≈⅝⅜ ⌂ↄ⁸ ╩

∆╢ ≤⇔√⁹╕√⁸ ≢─ ⅜ ⇔⌂™√╘◘◓ ─ ⅜ ↓╡⌐ↄↄ⁸

─꜠☻ⱳfi☻⅜ ↄ ─Ᵽꜝ♠◐⅜ ⌂™ ≤⇔√ 4.2-5⁹ 
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( @2.0 @60km/h) ( : @1.0 @60km/h)
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 4.2- 5 ─ ≤ ─ ≤─ ™─▬ⱷכ☺ 

 

5) ◦Ⱶꜙ꜠כ◦ꜛfi♦כ♃─  

a. 2  

Ợ Ɽꜝⱷכ♃─  

Ɽꜝⱷ⁸│♃כ 4.2-2⌐ ∆≤⅔╡ ⇔√⁹ ─ ⌐ ⇔≡│⁸

─ ─ ─ ╛ ─ ⅝ ⌂≥ ╩ √⇔√ ⁸

⌐ ≠™≡3 ⌐1 ⌐ ╩ ℮⅛ ⅛⅜ ↕╣╢⁹ ┼─ ╙

─꜡☺♇◒≢ ╦╣╢⁹⌂⅔⁸◦Ⱶꜙ꜠כ◦ꜛfi ─ ─ │⁸◦Ⱶꜙ꜠כ♃⌐

╟∫≡ꜝfi♄ⱶ⌐ ↕╣╢⁹ 

70 140
100Km/h

Km/h
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4.2- 2 ◦Ⱶꜙ꜠כ♃─ Ɽꜝⱷכ♃ 2  

    

( ) 

 

( ) 

 

( ) 

  Ɽꜝⱷכ♃    Ñů  Ñů 
 

Ñů 

  

 [km/h]  100   140  140  

  1.0  1.2  0.8  

  [m/s2]  1.6   1.6 0.2 0.8 0.2 

  [m/s2]  3.000   1.623 0.18 1.829 0.394 

Ⱬ♇♪ 

►▼▬   
[s]  1.000   1.216 0.249 1.741 0.362 

☺ꜗⱶ   [m]  7.5   7.5   7.5   

  
  [m/s2]  1.6   1.304 0.125 1.082 0.111 

  [m/s2]  0.24   0.24   0.24   

∕─   

  [m/s2]  3.6   3.6   3.6   

  [m]  5   5   12   

  [m]  1.7   1.7   2.3   

  [m]  3.5   3.5   3.5   

  [m/s]  1   1   1   

  

  [s]  10   10   10   

  [km/h]  10   10   60   

  [km/h]  0   0   60   

  [m]  300 50 300 50 300 50 

    0.25   0.25   0.005   

    0.1   0.1   1   

  ◑ꜗ♇ⱪ  [s]  1.5   1.5   1.5   

TTC   [s]  2   2   2   

─ ╣ 7 [s] 0.67      

 

Ợ Ⱡ♇♩꞉כ♦◒כ♃─  

 4.2-6⌐☻♃♦▫ ◄ꜞ▪≤⇔√ Ⱡ♇♩꞉כ◒─ ╩ ∆⁹◦Ⱶꜙ꜠כ◦ꜛfi╩

∆╢⌐№√╡⁸ ╡ ה IC PA ─ 5km╩ ≤

⇔√⁹↓─ ⌐│⁸◘◓≤⌂∫≡™╢Ⱳ♩ꜟⱠ♇◒ ⅜№╢ 4.2-7⁹◦Ⱶꜙ꜠כ◦ꜛ

fi≢│⁸ IC⅛╠─ ╡ ≢─ ╩ ⇔√⁹ 

 

                                                        
7 ↓↓≢─ ─ ╣ │⁸ Ⱪכ▼►◒♇ꜛ◦─≢ ╩Ⱶ◒꜡⌐ √

≤⅝─⁸ ─ ⅜ ⌐ ╦╢ ╣╩ ∆⁹ ☿fi◘כ╛ ─♃▬ⱶꜝ

◓≢│⌂™⁹  
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 4.2- 6 ◦Ⱶꜙ꜠כ◦ꜛfi 2  

 

 

 4.2- 7 ◦Ⱶꜙ꜠כ◦ꜛfi ─  

₈ ⌐╟╢ ≤

─ ₉, 46 , 2012.11. 

 

 

Ợ ─♃כ♦  

╟╡ ♩ꜝ◌fi ╩♃כ♦ ⇔⁸ ─♃כ♦

⌐ ⇔√⁹ │⁸ ⌐ ⇔√ ─℮∟⁸ ⌐╟╢ ⅜ ⌂™≤

↕╣√20183 ╩♃כ♦─ ™√⁹ 

↕╠⌐⁸ ⌐⅔™≡ ⌐ ⌐╟╢ ⅜ ⇔√ ╩ ⇔⁸ ⌐

20183 4 ─4:004:00─24 ╩◦Ⱶꜙ꜠כ◦ꜛfi ≤⇔√⁹◦Ⱶꜙ꜠כ

◦ꜛfi≢─ │ 4.2-3⌐ ∆≤⅔╡≢№╢⁹ 

 

IC

PA/SIC

(C)  
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4.2- 3 ◦Ⱶꜙ꜠כ◦ꜛfi≢─  

 24  

 25,647 

 2,540 

 28,187 

 

b. 3  

Ợ Ɽꜝⱷכ♃─  

Ɽꜝⱷ⁸│♃כ 4.2-4⌐ ∆≤⅔╡ ⇔√⁹ ─ ⌐ ⇔≡│⁸

─ ─ ─ ╛ ─ ⅝ ⌂≥ ╩ √⇔√ ⁸

⌐ ≠™≡3 ⌐1 ⌐ ╩ ℮⅛ ⅛⅜ ↕╣╢⁹ ┼─ ╙

─꜡☺♇◒≢ ╦╣╢⁹⌂⅔⁸◦Ⱶꜙ꜠כ◦ꜛfi ─ ─ │⁸◦Ⱶꜙ꜠כ♃⌐

╟∫≡ꜝfi♄ⱶ⌐ ↕╣╢⁹ 

 

4.2- 4 ◦Ⱶꜙ꜠כ♃─ Ɽꜝⱷכ♃ 3  

    

( ) 

 

( ) 

 

( ) 

  Ɽꜝⱷכ♃    Ñů  Ñů 
 

Ñů 

 
 [km/h]  100   140  140  

  1.0  1.0  0.9  

 

  [m/s2]  1.6   1.6 0.2 0.8 0.2 

  [m/s2]  3.000   1.623 0.18 1.829 0.394 

Ⱬ♇♪ 

►▼▬   
[s]  1.000   1.216 0.249 1.741 0.362 

☺ꜗⱶ   [m]  7.5   7.5   7.5   

  
  [m/s2]  1.6   1.304 0.125 1.082 0.111 

  [m/s2]  0.24   0.24   0.24   

∕─   

  [m/s2]  3.6   3.6   3.6   

  [m]  5   5   12   

  [m]  1.7   1.7   2.3   

  [m]  3.5   3.5   3.5   

  [m/s]  1   1   1   

  

  [s]  10   10   10   

  [km/h]  10   10   60   

  [km/h]  0   0   60   

  [m]  300 50 300 50 300 50 

    0.25   0.25   0.005   

    0.1   0.1   1   

  ◑ꜗ♇ⱪ  [s]  1.5   1.5   1.5   

TTC   [s]  2   2   2   

─ ╣ 8 [s] 0.67      

                                                        
8 ↓↓≢─ ─ ╣ │⁸ Ⱪכ▼►◒♇ꜛ◦─≢ ╩Ⱶ◒꜡⌐ √

≤⅝─⁸ ─ ⅜ ⌐ ╦╢ ╣╩ ∆⁹ ☿fi◘כ╛ ─♃▬ⱶꜝ

◓≢│⌂™⁹  
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Ợ Ⱡ♇♩꞉כ♦◒כ♃─  

4.2-8⌐☻♃♦▫ ◄ꜞ▪≤⇔√ Ⱡ♇♩꞉כ◒─ ╩ ∆⁹☻♃♦▫≢│⁸

╡ ה IC SA ─ 16km╩ ≤⇔√⁹↓─ ⌐│⁸

◘◓⁸ ♩fiⱠꜟ ─╟ↄ ╠╣√Ⱳ♩ꜟⱠ♇◒ ⅜№╢⁹◦Ⱶꜙ꜠כ◦ꜛfi≢│⁸

◘◓ ⅛╠─ ╡ ╩2.5%≤⇔≡ ╡ ≢─ ╩ ⇔√⁹ 

 

 

 4.2- 8 ◦Ⱶꜙ꜠כ◦ꜛfi 3  

 

Ợ ─♃כ♦  

╟╡ ♩ꜝ◌fi ╩♃כ♦ ⇔⁸ ─♃כ♦

⌐ ⇔√⁹ │⁸ ☿fi◘☻─ ≤ ─ ≢⁸ ⌂ ≤↕

╣╢10─ ╩ ⇔⁸201710 ╩♃כ♦─ ™√⁹ 

↕╠⌐⁸ ◘◓ ⌐⅔™≡ ⌐ ⌐╟╢ ⅜ ⇔√ ╩ ⇔⁸ ⌐

201710 19 ─4:004:00─24 ╩◦Ⱶꜙ꜠כ◦ꜛfi ≤⇔√⁹◦Ⱶꜙ꜠

─≢fiꜛ◦כ │ 4.2-5⌐ ∆≤⅔╡≢№╢⁹ 

 

4.2- 5 ◦Ⱶꜙ꜠כ◦ꜛfi≢─  

 24  

 36,417 

 22,403 

 58,820 

 

(C)  
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6) ◦Ⱶꜙ꜠כ◦ꜛfi─  

a. 2  

Ợ ─  

ה ─ ─ ╩  4.2-9⌐ ∆⁹ ⌐≈™≡│⁸ ≤╙♩ꜝ◌fi

─ ≤ ─ ≤⌂∫≡™╢⁹╕√⁸ ⌐≈™≡╙⁸ ╩ ⅝ ™ ≤⌂∫≡⅔╡⁸

◘◓ ≢─ ⌐╟╢ ╙ ↕╣≡™╢⁹ 

 

 

 

 4.2- ה 9 ─ ─ 2  

 

 

Ợ ה  ─ ◖fi♃כ ─  

™≡⁸ ⅔╟┘ ─ ה ─ ◖fi♃כ ─ ╩ ∫

√⁹ ─ ─2.0ה1.5ה1.0⅜ ⌐⁸ ה

20⁸50⁸90─ ⌂ ≢ ⇔√ 4.2-10 4.2-13⁹ 

⌂⅔⁸◖fi♃כ ⌐│⁸₈ CO2ה ₉≤₈℮∟ ₉╩ ⇔≡™╢

⅜⁸↓╣╠⌐≈™≡│ ⌐ ═╢⁹ 

 

 4.2 - ─☻כ◔ 10 ◖fi♃כ 2  
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 4.2 - 11 ◖fi♃כ 2 1.0  

 

 

 



4-43 
 

 

 

 4.2 - 12 ◖fi♃כ 2 1.5  
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 4.2 - 13 ◖fi♃כ 2 2.0  
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b. 3  

Ợ ─  

ה ─ ─ ╩ 4.2-14⌐ ∆⁹ ⌐≈™≡│⁸ ≤╙♩ꜝ

◌fi─ ≤ ─ ≤⌂∫≡™╢⁹╕√⁸ ⌐≈™≡╙⁸ ╩ ⅝ ™ ≤⌂∫

≡⅔╡⁸◘◓ ≢─ ⌐╟╢ ╙ ↕╣≡™╢⁹ 

 

 

 

 4.2- ה 14 ─ ─ 3  

 

 

Ợ ה  ─ ◖fi♃כ ─  

™≡⁸ ⅔╟┘ ─ ה ─ ◖fi♃כ ─ ╩ ∫

√⁹ ─ ─2.0ה1.5ה1.0⅜ ⌐⁸ ה

20⁸50⁸90─ ⌂ ≢ ⇔√ 4.2-15 4.2-18⁹ 

⌂⅔⁸◖fi♃כ ⌐│⁸₈ CO2ה ₉≤₈℮∟ ₉╩ ⇔≡™╢

⅜⁸↓╣╠⌐≈™≡│ ≢ ═╢⁹ 

 

 4.2 - ─☻כ◔ 15 ◖fi♃כ 3  
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