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A Study on the Incentive Method for Inducing Safe Driving

ABSTRACT

Among the methods to improve traffic congestion by providing real-time traffic information and solving problems like traffic congestion
and traffic crashes, private enterprise is implementing policies to lower insurance premiums like compensation for drivers' driving safety
scores. Despite the emergence of various incentive policies, a study on the level of incentive payment for safe/eco-friendly driving is
insufficient. The research analyzed the satisfactory factors that affect the scale of incentives through questionnaires and the applicable
scale of incentives that enable safe/eco-friendly driving using a binary logistic regression model. As a result of analyzing the incentive
scale of the appropriate payment amount for each driving score increase, 0.4% of the toll fee was derived when the driving score increased
by 20 points, and 0.5% of the toll fee was derived when the driving score increased by 30 points. This study on calculating the appropriate
incentive payment scale for driver information sharing and driving score increase will help optimize incentives and prepare system
implementation plans.

Keywords : Binomial logistic regression, Driving score, Incentive, Safe/environmental driving
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Fig. 1. Procedure for Carrying Out the Study
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Table 1. Incentive Calculation Method by Driving Score Increase Width

T | =]
\ ] ]
50 70
Driving Score Driving Score

1,

Dangerous
driving
habits

4
(g Ingentives

\ " O ) \ " O »
Q5. When the safety/environmental driving score is improved from 50

to 70, the travel time increases from 40 minutes to 47 minutes.
Do you think 8.4 won is appropriate for the incentive?

Fig. 2. Incentive Service Survey Based on Safe Driving Scores
(Partial)
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Score Level Driving Score Rate of Increase in Score Toll Conversion Incentives
50— 70 0.4 WW840 W8.4
20 Points Difference 60 — 80 0.3 W700 W7.0
70 — 90 0.3 Wo600 Wo6.0
50— 80 0.6 W1,260 W12.6
30 Points Difference
60 — 90 0.5 W1,050 W10.5
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Table 2. Basic Statistical Analysis
Variable N Mean %
Yes 39 - 333
Ws8.4
No 78 - 66.7
i Yes 32 - 274
29 Points W0
Difference No 85 - 72.6
Dependent Incentive Value 6.0 Yes 19 - 16.2
Variable Satisfied ’ No 98 - 83.8
Yes 42 - 359
W12.6
30 Points No 75 - 64.1
Difference Yes 31 - 26.5
W10.5
No 86 - 73.5
Male 53 - 453
Gender
Female 64 - 54.7
20~29 years old 13 - 11.1
30~39 years old 26 - 222
Age 40~49 years old 35 - 29.9
50~59 years old 26 - 222
Independent 60~69 years old 17 - 14.5
Variables ) 20 Points Difference - - 14.0 -
Incentive
30 Points Difference - - 22.1 -
) 50— 70 Level 1 117 - 100
20 Points 60 — 80 Level 2 17 - 100
Difference
Score Level 70 — 90 Level 3 117 - 100
30 Points 50 — 80 Level 1 117 - 100
Difference 60 — 90 Level 2 117 - 100
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Table 3. Hosmer & Lemeshow Model Fit Test Result of Binary Logistic Regression with 20 Points Difference in Score Increase

=Rl
2

X2 Degree of Freedom P-Value
14.316 8 0.074
Table 4. Results of Binary Logistic Regression Analysis with 20 Points Difference in Driving Score Increase
Independent Variables B Standard Error Wald Degree of Freedom P-Value Exp(B)
gender 0.062 0.479 0.017 1 0.898 1.064
age -0.0524 0.187 7.898 1 0.005%** 0.592
incentive 1.384 0.213 42.382 1 0.000%** 3.991
score level 1.599 0.347 21.274 1 0.000%** 4.950
constant -19.584 3412 32.949 1 0.000%** 0.000
-2 log 122.347
Cox & Snell R? 0.546
Nagelkerke R? 0.803
% <001
Table 5. Hosmer & Lemeshow Model Fit Test Result of Binary Logistic Regression with 30 Points Difference in Score Increase
X Degree of Freedom P-Value
12.444 8 0.132
Table 6. Results of Binary Logistic Regression Analysis with 30 Points Difference in Driving Score Increase
Independent Variables B Standard Error Wald Degree of Freedom P-Value Exp(B)
gender 0.490 0.552 0.787 1 0.375 1.632
age -0.352 0.210 2.798 1 0.094 0.703
incentive 0.875 0.157 30.926 1 0.000%** 2.398
score level 1.668 0.573 8.468 1 0.004*** 5.302
constant -25.752 6.006 18.362 1 0.000%** 0.000
-2 log 93.569
Cox & Snell R? 0.569
Nagelkerke R 0.800
*% p<0.01

490 KSCE Journal of Civil and Environmental Engineering Research



AFEE 7o 2 Fovg Wre ‘<A™ th(age)’, QUAEE
(incentive)’, “Z<=eld(score level)’, ‘““d<=3H(constant)’ 5]
ek AgHLe AR fefelA] eror el wWE QY
Boj| tfgk HsE FAo|ng Al wl} tkE S4do] HolA|
271 whzel] fevlelA] gk At EEEviaL dekdrk 9
e SAFCE froldk Aot veRskon "o voldizt
3 A S AXE QAEE gk WSS ghEo] 0.592¢0)
gk QA B FAR SR ol At vEko <1l
HE7l 194 718 vuiet ExiEe] AXE B EES

153k ghEo] 3.991uf S713it) o] SH R Alks
QAAE] B ko] Asdh= gl 71
Aot Al AR R Fofdt dapt veRton A
| & DA Follel wEt AAE JAEEGS TS5
] 4.950u) =)k},
AR 43 303 o3 2R 3)FRA A3t 99%
AFEE 7IES R frov)gk /g QJAIE]H(incentive)’, ‘“H4
dlE(score level)’, “d<=3H(constant)’ Fo] Itk AJE & ARy
T SARSE fofslA] gkor £ i esdel e QJAE]
B gigt Ms = £A40 2 iy AFyle ugt th
Holz] e7] wzel] frewjshA] ek daF =EH Y
IE|E= EAR SR feofst A7} velte™ JAlEEY
1 71 wwith S@AlEo] AAIE AAEE 3he V5
ghg0] 23988 F71sITE ol AR AFRES 4 e <
E|E Fho] &2 Zhs dssle AEo] Q7] WiEe 2 ke,
Al SAHS R Folsk Aot veRton Hgelo] gt
A ool wEt AAE JAEIE 3hs TEE SHEo] 5302¢)
S7kekt

FRRT FeFE oldk BRI 7N FATE E8

sto] SHAES] QMBI FRHPFAE EE3 A9, T
3 2032k TS 2,100 F JAE]E 80U = vERES.
] - FEE 308 B9 s 2,1009 B 101902 YEk
ek olefgh o R M A3 305N 7 oA QAE R
#FETE AE U QAEEZES A AT =N H dsE
20737} kA AR R frofrleh] ¢k At =5 Ao
2 qddot &, AR A AF PR - A5E
207921 o FRYEL] 04%, G e 30-AL o) BIE
9] 0.5%%& & 7 Uk T o] ARl we SHRE
o] H &2 QJMAEEE AFH7] A= AR YRt

e
J

=0 A&

=]
AE [eR=

=

fass

s A .

5

]

2l

o
o]

T rr‘XL fr

ot

Ho

al
A

X

nat

=

d
#)

IN

A

ke

=

f
N 0O
2

o

528
SRS 27 B AT BT dpo R Qe Ara

ColAg - HAE

RS Bgsle] kI 24 2=
e RSk @4 0210 2 QHE]b(incentive), M

A5 (score level) & A3 5,

AT SR AsEE 2 AF TR
, A5 A5E 2083 SR 04%,
NE 30-3 = BYE] 0.5%2 ESEYTE LA™

ol w2} SHAE] ¥ =2 JAEEE A

)

AT TR AL 5

5L QMEE. A

v
%
X
i
oX
o,
&
e
-

[t
™
02‘;,‘4
:(I:»l:l

O
o,
]
il
fo
O>~
-

gl 2

B e ZERS RS EwEHEr]318e] 2
% RS-2022-00142565)0.2 43 =)L Th

ORCID

Insik Lee
Jeong Ah Jang

https://orcid.org/0009-0001-7679-3401
https://orcid.org/0000-0001-5629-8342

References

Bae, G. M. and Jeon, J. U. (2005). “A study on the insurance
premium incentive system considering driver's traffic behavior.”
Transportation Technology and Policy, KST, Vol. 2, No. 2, pp.
204-222 (in Korean).

Byun, B. S., Chae, E. J. and Pak, S. Y. (2014). “An analysis on the
characteristics of energy consumption from the households in
carbon point program and adequacy in standards for incentive

Vol.43 No4 August 2023 491



offerings.” Journal of Environmental Policy and Administration,
KEL Vol. 22, No. 1, pp. 95-112, https://doi.org/10.15301/jepa.
2014.22.1.95 (in Korean).

CLP Power HongKong Limited. (Accessed Jan. 4, 2023). Eco
points, Hong Kong, Available at: https://www.clp.com.hk/en/
residential/power-connect/earn-eco-points-rewards (Acccessed:
December 27, 2022).

Farmers Insurance Group. (2019). Getting Started with Signal®,
United States of America, Available at: https://www.youtube.
com/watch?v=Se2Qumfn6gU (Acccessed: December 27, 2022).

Jeong, C. W. (2007). “A study on the influence factors of
drowsiness driving through binary logistic regression analysis.”
The Journal of Police Policies, PSI, Vol. 21, pp. 46-69 (in
Korean).

Jeong, C. W. (2016). “A study on the administrative goal
performance of incentive policy in traffic order administration.”
The Journal of Police Science, KNPU, Vol. 16, No. 3, pp.
125-139, https://doi.org/10.22816/polsci.2016.16.3.005 (in Korean).

Kim, E. J., Bang, S. A. and Seo, E. S. (2019). “A study on factors
influencing youth drinking using binomial logistic regression.”
Journal of the Korea Society of Computer and Information,
KSCI, Vol. 24, No. 12, pp. 167-174, https://doi.org/10.9708/
jksci.2019.24.12.167 (in Korean).

Kim, S. H. and Jeong, G. H. (2018). “An analysis for influencing
factors in purchasing electric vehicle using a binomial logistic
regression model.” KSCE Journal of Civil and Environmental
Engineering Research, KSCE, Vol. 38, No. 6, pp. 887-894,
https://doi.org/10.12652/Ksce.2018.38.6.0887 (in Korean).

Korea Expressway Corporation. (2022). Truck rest-mileage system,
Available

at:  https://www.ex.co.kr/site/com/pageProcess.do

492  KSCE Journal of Civil and Environmental Engineering Research

2
oH

(Accessed: December 27, 2022) (in Korean).

Korean National Police Agency. (2021). Good driving mileage,
Available at:  https://www.gov.kr/portal/service/servicelnfo/
PTR000050215 (Acccessed: December 27, 2022) (in Korean).

Loumidi, A. K., Mittag, S., Lathrop, W. B. and Althoff, F. (2011).
“Eco-driving incentives in the North American market.”
Proceedings of the 3rd International Conference on Automotive
User Interfaces and Interactive Vehicular Applications, ACM,
Salzburg, Austria, pp. 185-192, https://doi.org/10.1145/ 2381416.
2381446.

Mehrolia, S., Alagarsamy, S. and Solaikutty, V. M. (2021).
“Customers response to online food delivery services during
COVID-19 outbreak using binary logistic regression.” International
Journal of Consumer Studies, Wiley, Vol. 45, No. 3, pp. 396-408,
https://doi.org/10.1111/ijcs.12630.

Metropolitan Transport Commission. (2020). Wide-area affordable
transportation card, Available at: http://www.molit.go.kr/
mtc/USR/BORD0201/m_36981/DTL.jsp?id=mtc0301 &mode=v
iew&idx=45 (Acccessed: December 27, 2022) (in Korean).

Ntanos, S., Kyriakopoulos, G., Chalikias, M., Arabatzis, G. and
Skordoulis, M. (2018). “Public perceptions and willingness to
pay for renewable energy: a case study from Greece.”
Sustainability, MDPI, Vol. 10, No. 3, p. 687, https://doi.org/
10.3390/su10030687.

Tamakloe, R., Das, S., Aidoo, E. N. and Park, D. (2022). “Factors
affecting motorcycle crash casualty severity at signalized and
non-signalized intersections in Ghana: insights from a data
mining and binary logit regression approach.” Accident Analysis
& Prevention, Elsevier, Vol. 165, 106517, https://doi.org/
10.1016/j.aap.2021.106517.





