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Abstract: The growing prominence of traffic safety issues among food delivery riders necessitates a sys-
tematic investigation on the impact of multiple factors on delivery characteristics and risky riding behav-
iors, thereby providing a basis for developing effective management measures. To examine the delivery ac-
tivity characteristics of food delivery riders, GPS trackers and dash cameras were used in this study to col-
lect trajectory and video data, respectively. First, based on these data sources and by delineating pick-up
and delivery zones, 3,301 valid delivery trajectories and their corresponding delivery activities were identi-
fied through an integrated analysis of trajectory origins and destinations, delivery time requirements of plat-
forms, and service area boundaries of food delivery stations. Subsequently, the total delivery time and
speeding ratio were calculated for each delivery trajectory, and a Beta random-effects model was applied to
analyze the key determinants of speeding behavior. The research results show that the average delivery
time per order is 11.2 minutes, including 2.9 minutes of waiting time, 4.8 minutes of riding time, and 3.5
minutes of handover time. The analysis results of the Beta random-effects model further reveals that gen-
der, age, and delivery distance significantly influence speeding behavior. Specifically, male riders and elder
riders tend to exhibit higher proportions of speeding, and the proportion of speeding increases with deliv-
ery distance.
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ing behavior; Beta random effects model
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Fig.1 Equipment for collecting naturalistic riding data of food delivery riders
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Tab.l Demographic characteristics of food delivery riders

EARESE 3k FEAREND Lt 48/%
B 2 43
MR
3 44 95.7
18~25 12 26.1
26~35 26 56.5
Fh/ %
36~45 6 13.0
>45 2 4.4
<0.5 10 21.7
>0.5~1 7 15.2
Mk B j8) /2
>1~3 20 435
>3 9 19.6
0 26 56.5
v e 231N 1-3 16 348
>3 4 8.7
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Tab.2 Illustration of naturalistic riding data of food delivery riders
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Fig.3 Illustration of delivery trajectories of food delivery riders
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Tab.3 Illustration of delivery trajectories data of food delivery riders

TR AT R

00463-wxm 2022/12/12 9:51:21 112.92148 28.16692 2022/12/12 9:57:29 112.90953 28.14231

00463 -wxm 2022/12/12 9:58:25 112.90936 28.14249 2022/12/12 10:06:04 11291182 28.14054

00463 —wxm 2022/12/12 15:06:15 112.90499 28.14077 2022/12/12 15:19:03 112.89699 28.12504
BAREITE, AT, HERREASTEE B4 by
BRAMERES, TREEXKHREREN : < ) A
BRI, BOLSTER I, SR d 1S
FHRETASER TR HED, Wik B —
BTN IS R4 /R R T SR i]&mhgr y .

. BETX—ME, AXKAUTHEIRR
KB,

1) MRIBIAT A S I Y BB F1X &
i, £E5HEES, ERERFEEPH
A XEARERX, BRIBLEIIEIERE
HANXEAREX, HUESABREXMN
JTANEEX (LA Y);

2) X2 AR F H A9 EC IE B 3 1T R
%, BESMNTREX BASNTEEXR
VIR H E X BT (LA S),

ZOUEE, HBF 3517 KEEHTE, &2
B 845339 km, H—HEEGFHECIERE
EREINEIEARSSERE, & EA A XA
&) EFR 430 min, HECIEEEE _FPRA 3 km,
T FRETEIR TR E, REBEI3 301
FEREERD, BT XLEERBENT, #H—
PIHEREEIT R B FIEEBE R R ).

3 SPEITRECERHES T

3.1 ECiXATE

SNSEVT IR AT B R 15 A8, FT IR AT
B AR Z AR EIER, EEMMmELES,

1) E5RFiE, RIBFHMNE, Kbz
BFEELNREX D AFHABIEED
Wk, HFEHEFRESBH 3.5 min
26 min,  WWHERKP, WEZRFEER
EEROS%EREFEXE[0.5,0.7]). EHIZER
HNERTRAETHZINSEERES. SN
NMEMRBRERS, FEIILBHFRERT
FEREK,

2) f73RAtE. FYFTIEAT 8] 4.8 min,
FEERTF 3~7 min, T (EZEIXES
MiTIEREHLETNE, FRESESHE. B
BEEMZBRAERENFN, EEHK

| [mEx
R o
E4 EBFERNEXMEEXTE

Fig.4 Illustration of designated pick-up and delivery zones for food delivery riders
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Fig.5 Origins and destinations of delivery trajectories of food delivery riders
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Tab.4 Illustration of spatiotemporal characteristic data for delivery orders
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Fig.6 Delivery times of food delivery riders with different characteristics
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Fig.7 Proportion of speeding in delivery trajectories of food delivery riders
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Tab.6 Description of variables used for modeling the proportion of speeding

in delivery trajectories of food delivery riders

EEil/%

SRl HBIR LA RIMEO, FHE0.55, RAIME0.94

B* 3134 94.9
T35
E:S 167 5.1
<0.5% 634 19.2
Mk B 8/ >0.5~1 522 15.8
F >1~3 1462 443
BEE >3 683 20.7
0% 1970 59.7
E 23PN 1~3 932 282
>3 399 12.1
/% &/IME20, FI91E31, &AE46
P %85 B /km &/ME0.25, Fi9(E1.22, RAE2.98

E: CHEEE,

%R 7 Beta FEN R BUETTER

Tab.7 Estimation results of the Beta random effects model

ST ERE OR{E p1E
15 S -0.503 0.240 0.605 0.036*
0.5~1 0.104 0.163 1.110 0.523
A }‘ﬂkﬁﬁﬂﬂ/ >1~3 -0.001 0.135 0.999 0.994
>3 -0.004 0.152 0.996 0.981
R 1~3 -0.033 0.106 0.968 0.757
x >3 0.014 0.177 1.014 0.938
Fi/ 5 0.015 0.007 1.015 0.042%
e %26 % /km 0.597 0.021 1.816 0.000%*
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