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The Relation Between Problem of Illegal Parking and Need to
Enforcement on Illegal Parking Using Drones: The Mediating Effect
of Existing Enforcement Equipment

Sung-Hoe Kim, Gyeong-Seok Kim’

Department of Urban Systems Engineering, Kongju National University
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Abstract Illegal parking accounts for the most considerable number of civil complaints in South Korea.
In particular, illegal parking negatively affects the quality of life and causes problems, such as traffic
disruption, traffic safety threats, emergency-vehicle delays, and deterioration of urban aesthetics. Hence,
enforcement is being implemented to reduce illegal parking. However, as illegal parking continues due
to a shortage of enforcement personnel and limited equipment, the need to introduce effective
enforcement measures has increased. Accordingly, a plan to restrict illegal parking using drones has
been proposed. The technical and functional effects of this proposal have been confirmed through
precedent research. Therefore, this study aims to investigate the problems caused by illegal parking and
identify the impact of restricting illegal parking using drones. Furthermore, this study also aims to
analyze the mediating effect of the existing enforcement equipment on this restriction. Notably, an
analysis by the study using Baron and Kenny's methodology showed that the severity of illegal parking
problems positively affected the effect of the existing enforcement equipment. Likewise, the severity of
illegal parking problems positively affected the need to restrict illegal parking using drones. In addition,
the effect of the existing enforcement equipment was analyzed to partially mediate the severity of illegal
parking problems and the need to restrict illegal parking using drones. Therefore, it is necessary to
introduce drone parking-enforcement to reduce illegal parking, and a plan is required to improve the
operational efficiency of the existing enforcement equipment.
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Fig. 1. Flowchart of Study
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Table 1. Problem of Illegal Parking

Problems

Emergency
Vehicle
Passage

Study Traffic

Safety

Traffic
Flow

Urban
Aesthetic

Jang et al.
(2017)(2]

Kim et al.
(2020)15]

Chol et al.
(2017)17]

Choi et at.
(2013)8]

Kim et al.
(2021)[9]
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Table 2. Advantages and disadvantages of methods[10]

Enforcement

Advantage Disadvantage

Method 8 8
. Shortage of manpower

. Evident enforcement nortag \ip
On-Site . . Limitations of time and

Guide and promotion .
Enforcement environment

effect Civil conflict

Unlimited time and L X
Limited quantity and

Fixed environment £ onf :
Enforcement| Unmanned operation SCOpeB?. Zn oreemen
Equipment | Guide and promotion n are?a

offect Structure requirement

Moving Extensive enforcement Shor}ta}ge of.manpower

R X Limited time and
Enforcement scope, evident quantity
Equipment enforcement Citizen conflict

Citizen Simple enforcement .

L e Inaccurate reporting

Report Citizen’s participation . .

X - Citizen conflict
System and guide effect
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Table 3. Results of Correlation Analysis

Variable N %
Male 207 49.8
Gender
Female 209 50.2
20°s 111 26.7
30's 102 24.5
Age
40's 101 24.3
50's 102 24.5
Metropolitan 256 61.5
Chungcheong 38 9.1
Reginal Gyeongsang 95 22.8
Jeolla 21 5.0
Gangwon, Jeju 6 1.4
Student 25 6.0
White 207 49.8
Job
Blue 102 24.5
Etc 82 19.7
Severity of Illegal Parking M 4.12 / SD 0.941
Problems
Need to Enforcement Using Drones M 3.66 / SD 1.093
Effect of Exis'fing Enforcement M 3.71 / SD 1.097
Equipment
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Table 4. Results of Descriptive Statistics
Variable Mean SD Skew | Kurtosis
Vehicle 3.83 0.944 | -0.617 | -0.139
A Pedestrian 3.95 0.925 | -0.648 | -0.275
Safety
Mobility _
Hondicapped | 413 | 0986 | -1071 | 0537
Vehicle 4.19 0.891 -1.034 | 0.597
Flow
Pedestrian 4.23 0.876 -1.125 0.791
Emergency Vehicle | 5) | 870 | -1.903 | 3.026
Passage
Urban Aesthetic 4.00 0.933 | -0.711 | -0.002
Necessity 3.55 1.221 -0.389 | -0.861
Existing | Reduction _ _
Enforce. Effoct 3.66 1.048 0.576 0.097
ment .
Necessity of | 377 | 1003 | -0.481 | -0.168
Expansion
Necessity 4.00 0.969 | -0.702 | -0.215
Perception 3.26 1.214 | -0.317 | -0.699
Drone | Expectation |5 o4 1 588 | 0,622 | -0.020
Effect ’ ’ ' ’
Reduction
Effect 3.94 0.918 | -0.501 | -0.275
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Table 5. Results of Correlation Analysis
Variable 1 2 3
Severity of Illegal Parking 1.000
Problems
Effect of Exist-ing Enforcement 244 | 1.000
Equipment
Need to Enforcement Using 263" | 581" | 1.000
Drones

* p<.05, ** pd.01, *** p<.001
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Table 6. Results of 1st Mediator Regression

Non-Standardized | Standardized
Coefficient Coefficient t(p)
B S.E. 8
(Constant) 2.415 .228 10.588***
Independent— s
Mediation 302 .054 263 5.550
F(p)=30.802", R*=.263, adj. R°=.198
* p<.05, ** p<.01, *** pd.001
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Table 7. Results of 2nd Mediator Regression

Non-Standardized | Standardized
Coefficient Coefficient t(p)
B S.E. B
(Constant) 2.658 .209 - 12.743%*
Independent= | = )56 | 50 244 5.128"*
Dependent
F(p)=26.300"*, R*=.060, adj. R*=.057
* p<.05, ** p.01, *** pd.001
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Table 8. Results of 3rd Mediator Regression

Non-Standardized | Standardized

Coefficient Coefficient t(p)

B S.E. B
(Constant) 1.438 0.196 - 7.328%

Independent= | = o3 | 43 098 2,384

Dependent
Mediation= | = 5,5 | 38 555 13.469"+*
Dependent

F(p)=109.588**, R2=.347, adj. R>=.344
*pC.05, ™ p<.0l, ** pC.001
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Table 9. Results of Sobel Test

Category Test Statistics(Z) S.E. p-value
Sobel Test 5.155 .030 000"+
Aroian Test 5.142 .030 .000%**

Goodman Test 5.167 .030 .000™***
* p<.05, ** p<.01, *** p<.001
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