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Abstract

This research studies how physical characteristics on roadways and sidewalks affect e-scooter riding in Bangkok
Metropolitan Area. Currently, e-scooters have gained popularity with higher e-scooter volumes and resulted in higher traffic
accidents. However, there are no definite regulations in Thailand regarding this mode. This study requested 22 e-scooter riders
as volunteers to evaluate their rides on 46 pre-selected sections with different physical characteristics. Each was asked to
evaluate the riding section in terms of their riding comfort, speed, safety, and overall satisfaction. Then, the survey data were
analyzed through the panel ordered logistics regression models for roadways and sidewalks, separately. The primary factors
related to comfort are damage condition, obstruction condition, exclusive bike lane, straight alignment, and traffic speeds for
roadways. The ones related to speed are damage condition, exclusive bike lane, and paved road. The ones related to safety
are exclusive bike lane, clear line, volumes, and continuation. The ones related to overall are exclusive bike lane and volumes.
For sidewalks, the ones related to comfort are damage and paved. For the other 3 factors, only surface material factors have
an effect. However, in roadways cases, safety is the primary concern and highly relates to overall e-scooter riding satisfaction
but in sidewalks case is the most impactful comfort factor. This study can be applied as a guideline for related organizations
to design and improve existing roadways and sidewalks and select routes and draw maps for e-scooter riding.

Keywords: Electric scooter (e-scooter), Physical compatibility index, Panel ordered logistic regression model
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Parameter Coefficient of Coefficient of
Full Model 95% Model

/cutl -0.839** -5.094**
/cut2 -2.170%* -2.427%*
/cut3 -0.339 -0.606**
/cutd 1.746** 1.467*

No Damage 0.809** 0.879**

<3 m. of Obs 0.079

Bike Lane 0.947** 0.917**
Clear Line 0.122

Paved 0.378** 0.468**

St/Rad > 24 m. 0.191
Minor Road Sp -0.369
Vol < 5000 PCU 0.172
Not Disturbed 0.163
Continuation 0.256

o w ° W

e *Usgauiaddty 0.05, *Uszautivddy 0.1
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Parameter Coefficient of Coefficient of
Full Model 95% Model

/cutl 0.492 0. 835**

/cut2 2.287** 2.619**

/cut3 3.596** 3.920%*

Parameter Coefficient of Coefficient of
Full Model 95% Model

/cutd 5.579** 5.881%**

No Damage 0.035

< 3 m. of Obs 0.297*

Bike Lane 1.278** 1.184%*
Clear Line 0.366** 0.623**
Paved 0.123

St/Rad = 24 m. -0.384%*
Minor Road Sp 0.369

Vol < 5000 PCU 1.787** 1.676%*
Not Disturbed -0.062
Continuation 0.985 1.669**

o w o w

nuewme: *dszautiuddny 0.05, *szautuddny 0.1
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Parameter Coefficient of Coefficient of
Full Model 95% Model

/cutl -1.969** -2.338**

/cut2 0.011 -0.378**

/cut3 1.321%* 0.909**

/cutd 3.638%* 3.172%*

No Damage 0.303**

< 3 m. of Obs 0.075

Bike Lane 1.433** 1.509**

Clear Line 0.425%*

Paved 0.130

St/Rad > 24 m. -0.426**

Minor Road Sp -0.606

Vol < 5000 PCU  1.504** 1.194**

Not Disturbed -0.160
Continuation 0.653

o w o w

nuewme: *dszautiuddny 0.05, *szautuddny 0.1

o o
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Parameter Coefficient of Full Model
/cutl 2.036*
/cut2 5.572%*
/cut3 8.365**
/cutd 13.130**

Comfort Lv.5 3.548**
Comfort Lv.4 2.116%*
Comfort Lv.3 0.826
Comfort Lv.2 0.165

Speed Lv.5 3.040**
Speed Lv.4 2.351*
Speed Lv.3 1.371

Speed Lv.2 0.435

Safety Lv.5 9.318**
Safety Lv.4 6.680**
Safety Lv.3 4.937**
Safety Lv.2 2.814**

o o

e *sgauieddsy 0.05, *szautvddy 0.1
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Parameter Coefficient of  Coefficient of
Full Model 95% Model

/cutl -1.727** -1.741**
/cut2 -0.540 -0.554*

No Damage 0.433%* 0.428**

Real Width > 2 m.  -0.025

Paved 1.147%* 1.140*
Concrete Tile 0.028

Not Disturbed 0.012

nnewme: *Asgautludidny 0.05, *dszautlyddgy 0.1
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Parameter Coefficient of Full Model
/cutl 3.820%*
/cut2 8.690%*

Comfort Lv.3 4.803**
Comfort Lv.2 2.122*%*

Speed Lv.3 4.419*
Speed Lv.2 1.767*
Safety Lv.3 4.417%*
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