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Delphi studies on the operational problems of the
Emergency Vehicle Priority Signal System and improvement
measures
Jin-hyeon Kim"

"Department of Emergency Medical Service, Kongju National University

=Abstract =

Purpose: Prompt arrival of emergency vehicles at the scene is important. Therefore, special cases for

emergency vehicles are being applied. However, there remain obstacles that obstruct the prompt arrival
during dispatch.

Methods: First, a literature review revealed five categories of problems with the emergency vehicle
priority signal system. Then, the first Delphi survey was conducted to confirm the validity of the five
categories. Further, a second Delphi survey was conducted to identify additional problems, and we used
a 5-point Likert scale for a third Delphi survey.

Results: A total of 92 items were extracted from preceding studies. The validity of the five categories was
confirmed in the first Delphi survey. Then, 123 additional items were derived from the second Delphi
survey, and the final 50 items were selected from 93 items obtained from the third Delphi survey.
Conclusion: This study revealed problems and improvement measures for improving the operation of the
emergency vehicle priority signal system that were not proposed in previous studies.
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Table 1. Panel Status (N=18)
Sortation Details answer(n) %
Male 16 88.9
Gender
Female 2 11.1
20~29 1 5.6
30~39 9 50.0
Age
40~49 5 27.8
50= 3 16.7
Fire service Headquarter(situation Center) 3 16.7
Fire Station 7 38.9
Department
119Safety Center 7 38.9
Rescue Team 1 5.6
Desk job(administration) 8 44.4
Out on Business(Fire) 7 38.9
Work -
Out on Business(Rescue) 1 5.6
Out on Business(Paramedic) 2 111
{5yr 6 33.3
B5~10 4 22.2
Total career
{10~20 5 27.8
20= 3 16.7
(Byr 9 50.0
emergency dispatch 6~10 3 16.7
Career {10~20 3 16.7
20= 3 16.7
, Y 9 50.0
Signal control career
N 9 50.0
National Police Agency 8 72.7
?erll‘g;)ér((iip:arlt{r)lgnt Fire service Headquarter 2 18.2
Etc. 1 9.1
dsto] ZARE 57FA] &9de) dis) APATF o] 3t FHF I5S A3t 39A daje] =
9o 7t A E wEFsly] 98 e AEX A F23E BAE(Likert) 53 HEE A}
A

AE ANET 4BAE 33 Dol 2Afe]  §ate] 2AE AASYTh 1T 2AARE
o 3%k sto] 28 PAA 19 AR BAsjel AFEFS AT,

AFNN 229 FE3 24 Wsho] Al

72 BAE 35 FAH F8E AL A9
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Table 2. Conformity Delphi Analysis Results

AFAY FANEA LY eG BAH BT AP B W] A7 189

2
1FAFEY, DRSNS, FFSAA
Y29, HAE 5 A95Y, 2SI B
Fogon, A% 32 YBe NINFE
07, AkeAAZD 1), AN 202
W20l MAE 5 439 ), 293w
0742 25 9202 53t
2. 1x} Emo| =Al ZAxt

AYATE B 2T FBL 574 22
oz PR3] £RF F LR aclo] A
FAE Best] As dspo] 13 2AHE 4N
stgleh. dsto] 14 A AFAF AU
AzEe 2] B thE By acloz
grht Agsitn Bosed BEde Bl
7] A% ZAelth. 57k WFQ AFARS
B, QUL AREH, A 2D S, HA
= 5 939, & 9

A F23E JAHE(Likert) 58 HEE A}
£393, W A% 54, H% 49, 2% 33
2% 24, Wl FAF 1dog LRI
1z} dabo] 2Ab Az (Table 2)3 Zrh
dato] ZAbel| thet A4S A B,

Emergency  General

Vehicle aspects of the Field operation

Sortation Vehicle Side driver side priority side legal system aspect
Average(M) 4.32 4.21 4.21 4.23 4.18
Standard deviation(SD) 0.65 0.46 0.63 0.43 0.80
Stability level (Stability) 0.15 0.11 0.15 0.10 0.19
Content validity(CVR) 0.82 1.00 0.82 1.00 0.55
Feasibility (convergence) 0.049 0.049 0.049 0.976 0.976
Feasibility (agreement) 0.975 0.976 0.976 0.976 0.976
Reliability(Cronbach’s alpha) 911 912 .900 918 .899
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Table 3. Emergency Vehicle Side Problem Delphi Analysis Results Summary
. . standard ~ Stability Content Convergence agreement -
Sortation question Average deviation  level  validity a degree Reliability ~ note
1. Abuse of privileges under the Road Traffic Act by 272 136 034 044 005 095 861 Removal
emergency vehicles.
2. Linﬁtations in the p[jiority trafﬁc of emergency vehicles 406 0.94 093 078 007 0.96 829
in the event of traffic congestion.
3. Only selected emergency vehicles are given the authority 378 0.94 0.3 0.33 0.07 097 818 Removal
to change traffic signals.
4. Lgck of inst@llation 'of p}”otective equ‘ipmer)t, such as 3.89 0.96 0.94 0.44 0.07 0.96 81 Removal
video recording devices in emergency vehicles.
5. Difficult for emergency vehicles to transit due to the
traffic jam of general drivers in intersections. 433 091 022 067 008 097 822
6. Signal connection failure with emergency vehicles. 4.33 0.84 0.21 0.78 0.08 0.97 819
7. Long-distance dispatch due to lack of fire stations. 4.33 0.69 0.17 0.78 0.08 0.96 .840
8. The emergency vehicle traffic signal system is not 498 057 0.14 0.89 0.08 096 828
established well.
9. Occurrence of accidents between emergency vehicles and
general drivers due to traffic signal violations. 4.56 0.18 0.19 0.89 0.08 0.97 824
mergency 10, The issue in selection criteria of priority of emergency 379 096 0.94 0.92 007 097 832 Removal
Vehicle vehicles.
Side Issues - -
(M=4.05) 1L Risk of accidents that may occur due to one person
performing multiple tasks at once, such as driving, 4.11 0.83 0.21 0.67 0.07 0.96 .833
requesting assistance, telecommunication, and more.
12. Deterioration in operational efficacy and continuity
caused by not operating the emergency vehicle priority =~ 3.94 0.87 0.22 0.44 0.07 0.96 .840 Removal
signal system at night.
13. Operating the system without understanding the features 3.04 054 0.13 0.67 0.07 0.96 837 Removal
of emergency vehicles.
14. There is difficulty in immediate response in terms of
signal control in case of an unexpected situation on the — 4.17 0.86 0.21 0.67 0.08 0.96 843
dispatch route.
15. Passive response when dispatched to prevent accidents. 4.06 0.80 0.20 0.44 0.07 0.96 827 Removal
16. Incrmsgd risk of accidents for gex}era.l drivers and 498 0.67 017 0.78 0.08 0.96 846
pedestrians due to emergency vehicles.
17. Redl_.loe(;l operational efficacy due to partial and limited 389 068 017 0.4 007 096 837 Removal
application of the system.
18. Passive application attempts of the priority signal system 456 0.62 0.15 0.89 008 097 838
for emergency vehicles.
- 2 - <
M=, WREEE, T, Fo5, AEe & 7 U8 o] F FEA HAE SH EAA
510 2~ = = 5 [¢) 5
B 7)EA AEEE & 5 ST olE F 20714 FellA 8FE2 AAZE HAXL 12F5
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ZolX 9352 AA% =g
4 =9l
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Table 4. General Driver Side Problem Delphi Analysis Results Summary

: . standard  Stability Content Convergence agreement S
Sortation question Average deviation  level  validity a a Reliability =~ note
1. The problem of lack of giving way for emergency 444 070 017 078 0.08 0.97 862
vehicles by general drivers. . . . . . . h
2. The problem of Traffic congestion caused by general 417 071 017 0.67 0.08 0.96 Q71 Removal
drivers. . : . : . - X
3. The problem of general drivers cutting in, in front of 41 0.90 0.92 056 0.07 0.96 854 Removal
emergency vehicles in dispatch. . : - : . ) : emova
4. The problem of illegally parked vehicles. 4.78 0.43 0.11 1.00 0.09 0.97 871
5. The problem of general drivers impeding the dispatch of 400 097 0.94 056 007 0.96 248 Removal
emergency vehicles. : : - : . . : emo
6. The problem of lack of interest in emergency vehicles. 4.06 0.80 0.20 0.67 0.07 0.96 .866 Removal
7. The problem of lack of knowledge of laws and 499 0.65 0.16 0.78 0.08 0.96 870 Re 1
regulations related to emergency vehicles. - : . : . ) : emova
8. The problem of lack of knowledge of traffic rules of 433 0.49 012 1.00 0.08 0.96 876
general drivers. " : . . . ) :
General 9. The low efficacy problem in priority signal systems due
D;r:/eer Side to the traffic congestion of general drivers. e 102 b 0.56 s 0-96 845 Removal
Problems 10. The problem of accidents caused by a lack of knowledge
(M=4.25) of the method of clearing the way in response to 461 0.61 015 0.89 0.08 0.97 868
emergency vehicles.
11. The confuse in thag general drjver§ will experience due 499 081 0.20 0.78 0.08 0.96 863 Removal
to sudden changes in the traffic signals.
12. The disadvantages that the general drivers may receive
by being late to work due to the control of traffic 411 0.83 0.21 0.67 0.07 0.96 857 Removal
during rush hour.
13. The problem that may arise from general drivers who do
not know the reason for the traffic signal change. 439 0.98 0.24 0.89 0.08 0.97 871
14. The problems that may occur due to difficulty in con- i
trolling the traffic of general drivers during rush hour el 0.7 0.19 0.78 0.07 0.96 859 Removal
15. The problem that may occur from the extreme congestion
of the controlled lane according to the traffic signal 4.17 0.79 0.19 0.78 0.08 0.96 857 Removal
control.
16. Notificatiog of the dispatch of emergency vehicles to 444 0.70 017 0.78 0.08 097 869
general drivers.
10350 25 &4 =3I Hog fANTAI2H S EAHS A5t
AF7HA Dol 33 2Ab ATE Avngt  AFH S @ RIS B Fue) A4S A
om 2z 93RFPA HE olst AA42E A - ALE BEsked 71dE7] fgtelth A
), B2 =E AAERIF A% F 500 F TEHE A3l VFAF FANSAI2" A=A
E(F2=F 10, w16, A 26 AYPATE 1A 1859 A7 HdS
12, 9AE 12, 29 1002 #3345tk 35 & FHOoR W] 2AHE ANshgth Wsto] 1
gto] 2A} 2F g4 A (Table 83 Zth 2t 2ARE AP AFANA =2 FEof tfshe
33 dute] ®AE BA ook Ao MFH @ M SHel P BYES Fs
(Table 9)<} 2t} 7] 918 AAIBHAAL dato] 22 ZAIA = 5
A WEE FHOE AYAT olele] F717
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o FF EAES AR Fo dFAAE
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Table 5. Vehicle Priority System Side Problem Delphi Analysis Results Summary
. ) standard  Stability Content Convergence agreement A
Sortation question Average deviation  level  validity a degree Reliability — note
1. Traffic conditions worsen when all emergency vehicles
are applied for priority signals. 444 0.51 0.13 1.00 0.08 0.96 .902
2. Flexible response according to the progress of centrally
controlled emergency vehicles, 4.11 0.76 0.19 0.78 0.07 0.96 .905 Removal
3. Occurrence of delays in the on-site-controlled vehicle. 4.33 0.69 0.17 0.78 0.08 0.96 .899
4. Development of a system that allows direct changes to N
traffic signals at an emergency vehicle. 3.89 1.02 0.25 0.33 0.07 0.96 .904 Removal
5. Operation of the central control system style traffic signal
controller. 4.33 0.77 0.19 0.67 0.08 0.97 .898
6. Protection of personal information received from the
provision of location-based service. 3.56 0.98 0.24 0.11 0.06 0.97 899 Removal
T. Lack of appropriate priority signal operational standards
according to traffic volume. 417 0.71 0.17 0.67 0.08 0.96 897 Removal
8. An operational system to improve traffic congestion P
caused by priorily signal control. 4.39 0.70 0.17 0.78 0.08 0.96 .894
9. The central control type is used in areas where the traffic
control system has not yet been established. 4.28 0.75 0.19 0.67 0.08 0.96 898
10. The ﬁ)roblem of applying the emergency vehicle priority
Problems signal system entirely without considering the traffic 4.00 119 029 044 0.07 0.96 900 Removal
g%‘r?{;h‘de environment.
Support 11. The standard of returning to the initial signal schedule. ~ 4.17 0.71 0.17 0.67 0.08 0.96 897 Removal
12. The establishment of a priority control system for always
(K/I 4.25) congoatad moads and busy aress 4.56 0.51 0.13 1.00 0.08 0.97 .900
13. Direct control of the dispatched emergency vehicle by
the person in charge at the situation room of the 3.94 1.11 0.27 0.33 0.07 0.96 912 Removal
National Police Agency.
14. Prescription of clear criteria of the application scope of
the emergency vehicle priority signal system. Al 071 0.17 089 0.08 0.96 903 Removal
15. Error due to the instability of the signal control system. — 4.56 0.70 0.17 0.78 0.08 0.97 .896
16. Management of the control system for unexpected
situations during signal control. 411 0.83 0.21 0.67 0.07 0.96 .897 Removal
17. Control of emergency vehicles approachmg from
multiple directions at the same 4.33 0.77 0.19 0.67 0.08 0.97 899
18. lmplr(ovement of system operational ability of dispatched 4.33 0.84 021 0.56 0.08 0.97 899
workers. . . N : B - .
19. Resolution of the problem of insufficient personnel for
system management. 444 0.62 0.15 0.89 0.08 0.96 904
20. The necessity to control signals at an appropriate time,
as the emergency vehicle cannot be located 1% real-time. 4.56 0.70 0.17 0.78 0.08 0.97 903
21. The need to simplify the complicated operating system.  4.56 0.62 0.15 0.89 0.08 0.97 904
T 5 o 3 5 2~ = 5 5 -
HE A% 9e FES HAT 5 Q9T T 9F BPH Ao =g A, et
3 5 o s IEr A =3 > i >
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Table 6. Summary of Delphi analysis results on legal system aspects

standard ~ Stability

Sortation question Average deviation  level Cvgﬂéft';f Cor(li:egréeence agééér.mgt Reliability  note
1. The priority signal system is not being operated to its N .
original purpose. 3.06 1.16 0.29 0.33 0.06 0.96 .897 Removal
2. Related laws and regulations do not guarantee the dispatch
of emergency vehicles. 4.17 0.99 0.24 0.44 0.08 0.97 .897 Removal
3. The necessity for establishing a department in charge of
administrative processing, such as the imposition of fines 4.22 0.73 0.18 0.67 0.08 0.96 885 Removal
for negligence
4. The problem of lack of effectiveness for legal disposition
against illegal vehicles. 4.11 0.83 0.21 0.67 0.07 0.96 .881 Removal
5. Reinforcement of enforcement and fines for vehicles
nge(limg the emergency vehicle and illegally parked 4.72 0.57 0.14 0.89 0.09 0.97 884
vehicles.
6. Compulsory education on how to respond to emergency
vehicles through reinforcement of traffic safety education. 450 0.62 0.15 0.89 0.08 0.97 884
7. Establishment of regulations on the behavior of ordinary
citizens in response to emergency vehicle dispatch situations. 433 049 0.12 100 0.08 0.9 882 Removal
8. Clear regulations for the distribution of responsibility for
accidents caused by the operation of emergency vehicles. 4.67 049 0.12 1.00 0.08 0.97 887
9. Revision of laws related to the protection of personal .
information. 4.00 0.97 0.24 0.56 0.07 0.96 .884 Removal
Problems in 10. Clear regulations regarding the provision of location
tok%etgzple:éal information. 4.22 0.88 0.22 0.67 0.08 0.96 .886 Removal
system 11. Elimination of uncertainties caused by emergency
M=4.38) situations in the priority control system. 439 0.70 0.17 0.78 0.08 0.9 811
12. The limitations of the Road Traffic Act as an institutional
measure for emergency vehicles. 4.33 0.69 0.17 0.78 0.08 0.96 878 Removal
13. Legislation so that the system can be operated according to
the purpose of installation. 4.39 0.70 0.17 0.78 0.08 0.96 8817
14. Enactment of actuation system installation so that
emergency vehicle operation status can be checked. 4.50 0.1 017 0.78 0.08 0.97 887
15. Measures to resolve responsibility for emergency vehicle
accidents, 4.78 0.43 0.11 1.00 0.09 0.97 .896
16. A legal system that enables fire officials to operate the
traffic signals. 4.67 0.59 0.15 0.89 0.08 0.97 890
17. Enactment of a legal system to support budgetary support
for regions requiring the installation of a traffic signal 4.67 0.59 0.15 0.89 0.08 0.97 .890
control system.
18. Method of the practical application of the existing legal
systems related to the operation of emergency vehicles. 4.50 0.62 0.15 0.89 0.08 0.97 892
19. A system that can protect both emergency vehicles and
general drivers and pedestrians. 4.67 0.49 0.12 1.00 0.08 0.97 .886
20. Institutionalization of the installation of traffic signs in the
priority signal system operating regions. 4.67 0.49 0.12 1.00 0.08 0.97 .886
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Table 7. Summary of Delphi Analysis Results of Field Operational Problems
. : standard  Stability Content Convergence agreement e
Sortation question Average deviation  level  validity degree degree Reliability ~ note
1. The problem of the occurrence of secondary accidents
that occur by fast driving of emergency vehicles to 4.33 0.77 0.19 0.67 0.08 0.97 912
reduce the site arrival time.
2. Preparation of a common emergency vehicle operation
manual operated by related agencies. 4.39 0.70 0.17 0.78 0.08 0.96 .908
3. The problems in which the agreement and coordination of
opinions between related agencies are impossible. 433 0.17 0.19 0.67 0.08 0.97 904
4. The problem in the low effectiveness of the priority signal
system due to the low enforcement rate of violating vehicles. 433 0.84 0.21 0.56 0.08 0.97 906
5. The problem of managing the vehicles that are on
standby in the route of the emergency vehicle. 411 0.76 0.19 0.56 0.07 0.96 901 Removal
6. The problem of the emergency vehicles being delayed by
the guaranteed minimum green light time for the safety ~ 4.00 0.97 0.24 0.56 0.07 0.96 909 Removal
of pedestrians.
7. Separate budget support is needed to operate the £
emergency vehicle priority signal system. 439 0.50 0.12 1.00 0.08 0.9 909
8. The problem of difficulty with real-time control and the
preemptive response of the operating system. 422 0.35 0.14 0.89 0.08 0.96 906
9. Improvement of the problem of complaints caused by
Efi?}?l?illsd signal standby  time, 4.44 0.70 0.17 0.78 0.08 0.97 .908
operations 10 Anplication of the system by distinguishing the regions subject
(M=427) to the priority signal system and regions that are not. 417 0.79 0.19 0.56 0.08 0.9 903 Removal
11. Improvements to enhance the ability of the signal
control personnel. 4.44 0.70 0.17 0.78 0.08 0.97 .909
12. Problems that occur during the operation of the signal
control system program. 4.28 0.67 0.17 0.78 0.08 0.96 907
13. Operation of the central traffic control method as an
on-site operation. 3.78 1.00 0.25 0.22 0.07 0.97 .907 Removal
14. Notification of the roads subject to traffic control to
improve operational efficiency. 4.17 0.71 0.17 0.67 0.08 0.96 904 Removal
15. The problem in that the emergency vehicle priority
signal system is not effectively utilized as there are not ~ 4.11 0.90 0.22 0.56 0.07 0.96 903 Removal
many roads eligible for a priority signal system.
16. The difficulty in communication between the emergency
vehicles and the control center. 450 0.1 0.17 0.78 0.08 0.97 916
17. Identification of accident site and control of signals in
the relevant route though the personnel dispatched to 4.61 0.50 0.12 1.00 0.08 0.97 907
the control center.
18. A system to enable the operation of the system at night
and on weekends. 417 1.04 0.26 0.56 0.08 0.97 923 Removal
o 5 = o = 2 = 5
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Table 8. Final results of the 3rd Delphi survey - continued
. . standard = Stability Content Convergence agreement A
Sortation question Average deviation  level  validity a degree Reliability
1. Limitations in the priority traffic of emergency vehicles
in the event of traffic congestion. 406 094 023 078 oo 0.9 822
2. Difficult for emergency vehicles to transit due to the
traffic jam of general drivers in intersections. 433 091 022 067 0.08 097 822
3. Signal connection failure with emergency vehicles. 4.33 0.84 0.21 0.78 0.08 0.97 819
4. Long-distance dispatch due to lack of fire stations. 4.33 0.69 0.17 0.78 0.08 0.96 .840
5. The emergency vehicle traffic signal system is not 498 0.57 0.14 0.89 0.08 0.96 898
established well. : : . . . ) i
Emgrgency 6. Occurrence of accidents between emergency vehicles and
Vehicle general drivers due to traffic signal violations. 456 078 0.1 089 0.08 097 824
Side Issues - -
(M=4.05) T Risk of accidents that may occur due to one person
performing multiple tasks at once, such as driving, 411 0.83 0.21 0.67 0.07 0.96 833
requesting assistance, telecommunication, and more.
8. There is difficulty in immediate response in terms of
signal control in case of an unexpected situation on the 4.17 0.86 0.21 0.67 0.08 0.96 843
dispatch route.
9. Increased risk of accidents for general drivers and 498 0.67 017 0.78 0.08 0.96 846
pedestrians due to emergency vehicles. - . : . . : :
10. Passive application attempts of the priority signal system 456 0.62 015 0.89 0.08 097 338
for emergency vehicles. : . : . . : .
11. The problem of lack of giving way for emergency 444 0.70 017 0.78 0.08 097 369,
vehicles by general drivers. - . : : . - :
12. The problem of illegally parked vehicles. 4.78 0.43 0.11 1.00 0.09 0.97 871
13. The problem of lack of knowledge of traffic rules of 433 0.49 0.12 1.00 0.08 0.96 376
general drivers. ) . . . . : )
General :
Driver Side 14. The problem of accidents caused by a lack of knowledge
Problems of the method of clearing the way in response to 4.61 0.61 0.15 0.89 0.08 0.97 .868
(M=4.25) emergency vehicles.
15. The problem that may arise from general drivers who do
not know the reason for the traffic signal change. 439 0.98 0.24 0.69 0.08 0.97 871
16. Notification of the dispatch of emergency vehicles to
general drivers. 4.44 0.70 0.17 0.78 0.08 0.97 .869
17. Traffic conditions worsen when all emergency vehicles are 444 051 0.13 100 0.08 0.96 902
applied for priority signals. : ) : . . ) )
18. Occurrence of delays in the on-site-controlled vehicle. 4.33 0.69 0.17 0.78 0.08 0.96 .899
19. Operation of the central control system style traffic 433 077 019 0.67 0.08 097 898
signal controller. ) . . . . h :
20. An operational system to improve traffic congestion
caused by priority signal control 4.39 0.70 0.17 0.78 0.08 0.96 .894
21. The central control type is used in areas where the
Problems traffic control system has not yet been established. 428 0.75 0.19 0.67 0.08 0.96 808
with Vehicle 92. The establishment of a priority control system for always
Priority congested roads and busy areas. 4.56 0.51 0.13 1.00 0.08 0.97 .900
S;sgrrlt 23. Error due to the instability of the signal control system.  4.56 0.70 0.17 0.78 0.08 0.97 .896
(M=4.25)  24. Control of emergency vehicles approaching from 433 077 0.19 0.67 0.08 097 899
multiple directions at the same time. : . : . . : :
25. Improvement of system operational ability of dispatched 433 0.84 091 0.56 0.08 097 399
workers. i : : . : : :
26. Resolution of the problem of insufficient personnel for 444 0.62 0.15 0.89 0.08 0.96 904
system management. : . : : . : )
27. The necessity to control signals at an appropriate time, 456 0.70 017 0.78 0.08 0.97 903
as the emergency vehicle cannot be located in real-time. - . : . . : )
28. The need to simplify the complicated operating system.  4.56 0.62 0.15 0.89 0.08 0.97 904
29. Reinforcement of enforcement and fines for vehicles
impeding the emergency vehicle and illegally parked 4.72 0.57 0.14 0.89 0.09 0.97 .884
vehicles.
30. Compulsory education on how to respond to emergency
vehicles through reinforcement of traffic safety 4.50 0.62 0.15 0.89 0.08 0.97 .884
Problems in education.
t}fletESp Td | 31. Clear regulations for the distribution of responsibility for
‘;yste; R accidents caused by the operation of emergency 467 0.49 012 100 0.08 097 887
(M=4.38) vehicles.
32. Elimination of uncertainties caused by emergency 439 0.70 017 0.78 0.08 0.96 877
situations in the priority control system. i . : . . : :
33. Legislation so that the system can be operated according 439 0.70 017 0.78 0.08 0.96 887

to the purpose of installation.
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Table 8. Final results of the 3rd Delphi survey
. . standard ~ Stability Content Convergence agreement o
Sortation Question Average deviation  level  validity degree degree Reliability
34. Enactment of actuation system installation so that
emergency vehicle operation status can be checked. 4.50 011 0.17 0.18 0.08 0.97 887
35. Measures to resolve responsibility for emergency vehicle 478 0.43 011 100 0.09 0.97 896
ccidents.
36. A legal system that enables fire officials to operate the 467 059 0.15 0.89 0.08 0.97 890
. traffic signals.
Problems in
the aspect ~ 37. Enactment of a legal system to support budgetary
of the legal support for regions requiring the installation of a traffic ~ 4.67 0.59 0.15 0.89 0.08 0.97 .890
system signal control system.
(M=438) g5 "Method o the practical application of the existing legal
syslems related Lo the operation of emergency vehicles. 450 0.62 015 089 0.08 0.97 892
39. A system that can protect both emergency vehicles and 8
general drivers and pedestrians. 4.67 0.49 0.12 1.00 0.08 0.97 .886
40. Institutionalization of the installation of traffic signs in
the priority signal system operating regions. 467 0.49 0.12 1.00 0.08 0.97 .886
41. The problem of the occurrence of secondary accidents
that occur by fast driving of emergency vehicles to 4.33 0.77 0.19 0.67 0.08 0.97 912
reduce the site arrival time.
42. Preparation of a common emergency vehicle operation
manual operated by related agencies. 4.39 0.70 0.17 0.78 0.08 0.96 .908
43. The problems in which the agreement and coordination
of opinions between related agencies are impossible. 433 0.17 0.19 067 0.08 0.97 904
44. The problem in the low effectiveness of the priority
signal system due to the low enforcement rate of 4.33 0.84 0.21 0.56 0.08 0.97 906
violating vehicles.
Problems 45. Separate budget support is needed to operate the
with field emergency vehicle priority signal system. 439 0.50 0.12 L00 0.08 096 909
?ﬁr—ai‘);;) 46. Improvement of the problem of complaints caused by
- - signal standby time. ’ 4.44 0.70 0.17 0.78 0.08 0.97 .908
47. Improvements to enhance the ability of the signal 444 0.70 017 0.78 0.08 0.97 909
control personnel. - . . . . - .
48. Problems that occur during the operation of the signal
control system program. 4.28 0.67 0.17 0.78 0.08 0.96 907
49. The difficulty in communication between the emergency
vehicles and_ the control conter. 4.50 0.71 0.17 0.78 0.08 0.97 916
50. Identification of accident site and control of signals in
the relevant route though the personnel dispatched to 461 0.50 0.12 1.00 0.08 0.97 907
the control center.
Table 9. Summary of 3rd Delphi Analysis
. 2nd Remove below Remove Remove Convergence o . .
Sortation questionnaire average stability validity and agreement Reliahility Final question
emergency vehicle 18 7 - 1 - - 10
regular driver 16 10 - - - - 6
Vehicle priority signal system 21 9 - - - - 12
legal system 20 8 - - - 12
operation 18 8 - - - - 10
total 93 42 B 1 - - 50
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