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/goll whet AXE Aol &F 3t Ao A 7| sl ATHHBE £, 2017). 71 o], 1889 2] 4H
Z, A ZH7191 193999] A, a5 o] & 19454 A8, 1952 #1958 9] o]84
Wit o] F 0% 11852 o]oj 1 ITHe]F=, 2020).
Lo gigh oulel Hghe 2014d o SHE HHP o2 A|GH o)g4ad HA &
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2 7E dAY AR oR oD 4 Tt 9, 2018: 170). oS4 AR H
Y2 T FGUNAM P E ARGl 27 S 59 Aol TS M-8R,
A7zl AA A Y] FALE ARFFL] B, 27 A7 HE, oA 5 Ald EAA] by
82 JRY] B SHAAY 4o HE 5 28T Ye BXoe dFE 9IS "ok 9
SV #¥cks 2% ddERe UA, 2 98 9 AH 9] dddE BYste 98S
= 7 Ao, B ALFARIEA S QT H A GYA] A Z=A2A Y] QTS R} T 5
ATHRG S 9, 2018). 2= o] & Fodotd IJ&ae 7718 &% 2 AdAFE x5}
7] 1ste] FRIEQ] APEARL At meh FE A ASE Y A2 Az o2 AFAL]
4S5 7 BIFAIAE 22 o7 B AlZbo] thero|tl( A 9], 2018).
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o, 123l ”LﬂJ Tl S = FEEY, WEHAA Agolgadls At ter A
A7 AR HA 2 AG@FEA7E ele =4 HA 59 SIS At AA2 o= A
@R 25 5 =T AL Ak B3 A F 9] oo wt AET|s AAR So7 F
e AZYEATHE AAT 5 UThelDt £, 2019). 20219 @A A=9] oJ-84R
AR tig= 3,921t 019, F b= 95,645780] o]t

(B 1) o84y AUEE $42H2020~21)
SHRY T AT EEsEs 28 =2 4dAZE S)
= SHRQ] CHo) 2! _ Z|5| 20 = | =0jAsto| | 7 i
=Tl EY S} - = x.02 | sixpout | BE o =S | TOoEA 4w
29 |egpe)| TATE | SHMAY | TS opg oist sl

SEREE LS

eI TS BARIABS | NNBS | £8 S

20204 S| 251,967 15,494 1,799 7,467 56,781 10,000 63,210 97,216
Q1| 1,385,550 80,702| 15,762 33,638| 302,568 51,956 424,265 476,659
902144 S| 363,640 11,304 3,079 11,864 93,833 11,200] 113,104| 119,256
Q1| 1,261,915 59,787 15,364 21,142 289,899 39,261 506,455 330,007

EX: AYH, 2022 "TAYFHEAAE,

2 AT A 7] BALMREE TEoR AYARA L) BEHS ZAT T, o]
ol g Q1Ee EE A AP Al 20 BEA0] o BA Waksh=Aol dha) 24
37 gk A @A %—iw Y 47 e o gagrhe] YUHE B
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PRI EAoA = 8Aa Y Q1=H&
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8 1 FHRLQ 7S TS UIREQS 71 EHAR(T0S 22 4] o2 BAstgon, 7]
SEHE 1 FHAA £71SUSRPEOS FRAGACHE Bels) 22 BAgt B4,
o gt HR AWM A0 HLHE ekt 2021 BAAEY] TR

g T A% S5 AWFRY AYULS PHOE T F9E o] D

il 8= = o3y
&9 SA43 B3 &4 S 1 AV 1R UEY 3840l BrtE= SHAEY
248 71 Al 1 ARE BEA4517] Y5l 2884 (Super Efficiency Model, SEM) 82 &89 =
%Sttt DEAY] 71&8-&/(CRY), =7]1&REA(VRS), FREE/, RTS, AT # 7IA)
£ S75to] MAu 315 9 22 EASSIH B3 S FH A - SH A a4l vlAl=
T FFRRAS FAI5H7] fl5to] Haxs2] A4S AAISHATH

2. MO0 MM(H|ALR Malmquist-Luenberger 444 X|4)

DEA 9 HHAAE YA BA oA vltASE AFEEQl AR (desirable output)@} B&o] v}
Aot7] gk A& EQ v 2 A (undesirable output)’t £ A9 AT} AT 7L FLgt
H&2 —7]'0}74‘4' Frashe 7129 AHE A& A 2 8<=(Shephard output distance fuction)&
Arg-St= A2 HhHA] e ‘ﬂ'xﬂgl 4%% 57 V\ = Aol BFEAeHA] b2 BlATA 9 AHES

£ WA o] F B 29

F[‘N o,

A
_4

2]

s ]7401“3}0%%% ) 4 A5 4%

£ 37H71= BAl HH:%”‘H% A 71% o] 7+ HFA o (directional distance

fuction)& AH&SH= Zlo] & AR Bohs 84 ¢S ST & A PHEC] Ert v
9]

| &
2B AT WA (D)
Z_))(x,yg;d‘q‘db) = maX{ﬂ: (z,y? + Bd‘q,yb— ﬂdb) 61/1}
9] g5l A (df,d") = AAEE0] WaFS XAt WA E Q) d= (y,— b)7}F AP 5= 43k
2 AL AHE2 583 v ATA Q] AHE2 Sol+= WS U3t (Zhang et al, 2011). ERE
o g wrgkA e st4o] W E S (7, ") 2 S835H=T Ho FHES (1, )2 Fol kA &
= o4

5254, 2012: 301).

B(x,yy;d”’db) = maxg (1



PRED SFTPY (m=1,2,..., M)
mo =

g g 9:J i _

+ < A =1,2,..., P
Y ﬁyp j;yp (p )
J

b b b, j

- = ’ Al = 1727 b
v, B, ];y . (¢ Q)
N =0 (Gj=1,2,....J)

AukA o & Aj7te] Wsle] WhE 8&84F S45t= W 5 DEA 7|HS 83 S 1A
E AL WA 4=(Malmquist productivity growth index)2t1l 5}1L F2 3 & A& ASH
£ &8t Iy 2 AFolA = A4Sl AT A7 3 E] 0] Qlo] FURL HlEE ATHA
9} H|AFA 7} 27V AY TASHs JHE AEE ASE 883 4 o571 dhgsitt of

A 2] F7He BAlof Bl ALY AATE) Aol 4= Sl WA go] Ths et A YT
5 &&fof 517] o] HHALE A4 HSR|SG tjAle] HHAE-2AHA YA A5
(Malmquist-Luenberger index; ©]5} ML)E &-83tH(Zhang et al, 2011).

MLE A0 ®ol7} AYet A o] MskrES Uetll= A42A G442 2= o] A
AW BAHS diHl & AR (+171)9] FAHY Bl etk o] -AIRH R ]9k ARSI t+17]
Ato]o] ML A1 2] (2)2} Zo] Yehd 4= 31tH(Zhang et al, 2011: 2371).

AL e oo gt Aot ottt gt 1/2
(1+D" (2 05— b)) (1+D (', ¢, b5y, = 0'))
At 0 . 0 o)
t 1+Bt461(mt+1,yz+1,bt+1;yt+1’_bt+1) 1+Bé(xt+l’yt+l’bt-%—l;yt-%—l,_bf,-%—l)

2(2)0)| A Bz (le’ yt+17bt+1;xt+l’yt+l7_ bt+1)_8_ t+17]9] BALZ-S 7] 9] HA7HsAGE
2 ol wto] 25 AekS el MU 18T 2 o] H1e) +17]9] Sehe] A8 v
& = A9 Z71E Qust= whd, 1K 2 oW 2AA 9] A4S 9Ju|gtH(Zhang et al,
2011: 2371).

A1) @)= Aol Fojd ML EsfAlolth. &, ML 884 H3l&(rate of efficiency
change: MLEC)?} 7]<& W3} (rate of technical change: MLTO)Z £3l7} 71s-5}tHZhang et al,

3) A TE ATA7E S7heke B Bl ATA 7L ZHachs WA 46k Zlo] ok et A A
7} Hgtglo] RHEHEE S AFT 5 e thF HFY Aol 7 otHZhang et al, 2011).
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2011: 2371).

(3)

1+ D' (z'y' by’ — ')
1+ Bt+1(xt+1’yt+17bt+l;yt+1’_bt+1)
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THZhang et al, 2011: 2371).
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AH G AL adekn B 5 vk B3, APT 2497, 49 TR 5 063}
T Qe A0k TYA £ AL HRSRAL A 24 A 3] Aol 4P JEo] o] &

o
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AR EAHET) BHd, AR HEEA 0 2 A U Abgjo] thH] 7} of = A o] RojA MAHZE
o] &olA I SIS A AH So] F=H 671(2021/2020)9] 9= 57190 BIB] 25.7%2F= 2020
9] F2E&2 A3oks B84 VM50l HojFa o, o &4amt Q=S ZEst 39 o

Al 27%Fhe 2 S7HES YEHY I Qi o] & AR ML F0|& B4 EAY, &89 A7 5
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MLA|G=9] A4 8491 ECoF TCY| W3&Z HAMH, ECY| Z-9-+= oF5 mIAlgE 0.06%2] %
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HET= Apo]7} Qlof Uehd AR g FolHh & H AlFZ 02 ECY 8&4
CE71ERE)T SEGFEREA) L& Eofjof EA S BAH, A3FY
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342 xuyEeT, H27H H2E

(B 5) SAWY Q12| 28MF ML Y FHRA| AI7|E H31E bl

ML EC TC PEC SE
Ay [ogaun] aw [ogaun] sy [ogawh] sy [dgayr] Ay [ogaury
17| | 0.04 0.0354 | 0.0091| 0.0265 | 0.0309| 0.0089 | 0.0241| 0.0272 |-0.0096| -0.0106
27| | 0.003 | 0.0096 |-0.0532| -0.0575 | 0.0563| 0.067 |-0.0371| -0.0384 [-0.0006| -0.0013
37| | 0.0019| -0.0037 | 0.0579| 0.0576 |-0.056 | -0.0613 | 0.0233| 0.0231 | 0.0504| 0.0435
471 | .0201 0.0206 | 0.0045| 0.0154 | 0.0045| 0.0052 |-0.0004| -0.0001 | 0.0006| -0.002
57| |-0.2235| -0.2316 |-0.0456| -0.0426 |-0.1779| -0.189 |-0.0025| 0.0007 | 0.0611| 0.0597
67] | 0.257 | 0.2699 | 0.0128] 0.0092 | 0.2442| 0.2607 |-0.0289| -0.0328 |-0.1161| -0.1014
Hx | 0.0164| 0.0167 [-0.0006| 0.0014 | 0.017 | 0.0152 |-0.0036| -0.0034 |-0.0024| -0.002

Z: Malmquist MAAX|4 2 THQA O] WAL J[otE (geometric means)¥

A71204 Wt 9] %)

AHFHE H

A oT—T

|4 S717F A},
Z BALO] 14.76%, 14.84%(Q)_-AH ] E3H7
S0 PAHEBT} 12.4%2F 14.17%(2]-8AH ]

-

EP) 53 A0R Ebgh v, ARAGER}0.16%, 9.49%(S ST EF) stere) 7

FSEC] UEHAL Lo, siEtAole HA| stetee] Fol o AX= ATE

£ A7 AT et B4 AL ML SHeh-S ekl 87 AMEE B A3 e
anpERats ol ol Fau} A4l i s 2
02099] A9 4%, 55 34 U AHLLY o AEEC B4 Sl A

HpR A E|A AbEo] Sol3t i, BAEE We WA o] ol&o] 49 T} Aefo] oy
T2 G BY 59 ARAH AAE RERT TFATIE A7 JFEE AAT o] AR
Eoh JIE TS F8T HThE el Lol WE 5 AN 4 9 o)A Bl A 5
o] AP YAH|A0) TEAE SHEAIZ] YR B 4 ek, B3] 6719 2021/202049] A=
oA RN AL TR} ofuk AT BRA PAES ul2A B, 059 67]9)
R84 FHEEI} 5719 B8 FARE HolAE B9/t ROt B AgER o)A
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9] = 20219 =0 = ARPAEIAE Aol Jlo] ZRu A 9] FFoll A &ds] Hlof

g4 AgS XA SHT FILTPH 2T 2P PMuL a8 HeEA e
AT FATS AR J& Al 284 TVHE UERE A7E &R aE4e] aadt
A0z et Jop7t UM Al A o2 FA] FER] A 28T AHe 2ot
e 2T FEE 2R o MLo] A4() @ e oS daA7le 284 A8 2
T3 At B g, F e ARERO] 9= MLo| STt o84t S ZAFE Al
AT FEETE LR & MLEY § S715te 884 +A1E YT 332 HolF
AL ot wEbA FA e £FER0 s fAH o oot S 2T Al 2T Y
e A2 ® o MLO| BHEY gadshe $AE BT L, FIA LFEFNM = &2
35 ML S71oke A= A dnt

ML ML ML ML ML L ML

owu| 1 2] 3| ] 57| Bl 3

2y [ogay| 2y [ogay| sy [ogay| ay [ggay] a9 [ojgau] ay [ogay] Ay [ogay
Z# | 0.0504| 0.0504]-0.0124-0.0124| 0.0352| 0.0362| 0.0408| 0.0408|-0.0341|-0.0341| 0.0844| 0.083| 0.0274| 0.0271
27| | 0.1399| 0.1563|-0.0004| 0.0697| -0.0635(-0.0656| -0.0175| -0.0275| -0.3272| -0.3272| 0.3282| 0.189| 0.0099| -0.0009
39 | 0.0798| 0.0806|-0.0611|-0.0611| -0.0516|-0.0516| 0.0017| 0.0017| -0.173| -0.173| 0.1313| 0.1313|-0.0121| -0.012
45 |-0.0751|-0.0794| -0.1646| -0.1646| 0.0308| 0.0308| 0.0698| 0.0693|-0.2037|-0.2037| 0.0282| 0.0282| -0.0524| -0.0531
47 | 00458 0.0463| 0.0084| 0.0078| 0.0562| 0.0562|-0.0195|-0.0458(-0.0643| -0.0798| 0.2181| 0.2438| 0.0408| 0.0381
o+ | 0.0406| 0.0621| 0.0328| 0.0226| 0.0731| 0.0731| 0.0784| 0.0718|-0.2786] -0.3855| 0.7978| 1.0059| 0.124| 0.1417
o | 0.1033) 0.0884| 0.1251| 0.129]-0.0795| -0.1503| 0.0644| 0.0553| -0.3695|-0.4274 0.0685| 0.0909| -0.0146 -0.0357
241 0.0242] 0.0242| 0.1018] 0.1018/-0.0032| 0.0026| 0.2278| 0.2278| -1.1557| -1.1857| 1.6908| 1.6893| 0.1476| 0.1484
M2 |-0.0694| -0.0753| 0.2623| 0.2947|-0.1878] -0.2283| -0.2606| -0.2404| -0.2167| -0.1902|  0.191| 0.2603| -0.0469| -0.0298
HZ [-0.0141|-0.0141| 0.0089| 0.0089| 0.1313] 0.1313| 0.1456| 0.1474|-0.0976|-0.0976 0.1422| 0.1422| 0.0527| 0.053
24 00561 0.0519/-0.0271| -0.023| 0.0444| 0.0444| 0.0702| 0.0736| 0.0323| 0.028|-0.0313| 0.0091| 0.0241] 0.0307
Q1H | 0.0375| 0.0428|-0.1247|-0.1444| 0.1991| 0.1991| 0.0607| 0.0607| -0.1155/-0.1034| 0.1783| 0.185 0.0393|  0.04
Mg | 0.0346] 0.0353] 0.001) 0.001|-0.0318(-0.0318] -0.0291| -0.0291| -0.0604| -0.0604| 0.0214| 0.0214| -0.0107| -0.0106
S | 0.0235] 0.0199] 0.3125] 0.3106|-0.2307| -0.219| -0.0851| -0.0851| -0.1542| -0.1542| 0.0209| 0.0209| -0.0188| -0.0178
Rz | 0.2077] 0.1607|-0.1987|-0.1742| 0.1013| 0.1013|-0.0284| 0.0069| -0.2421| -0.2348| 0.1033| 0.093| -0.0095| -0.0079
5 |-0.0514]-0.0829| -0.1016| -0.0926| -0.019| -0.019| 0.0578| 0.0578|-0.2184-0.2184| 0.0592| 0.0592 -0.0456| -0.0493
3% | 0.0463] 0.0345/-0.1109|-0.1112| 0.0285 0.0285| -0.0355| -0.0355( -0.1202 -0.1202| 0.3357| 0.3357| 0.024| 0.022

Z: Malmquist MAMEX | 2 THQ A0l WAL 7|51 H A (geometric means)
2. DEA 224 2441
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(4.8945)
(6.8535);

B
S
B
S

(0.7324)
CH74(0.3974); M2(0.2764;

CH=1(0.7036);M2(0.8594);
(0.1909)

MZ(0.6102);52(0.2501)

CH=2(0.3431): A
CH=2(0.3318): A

1.3418
0.8354
0.7553

7]
2
25




CH71(0.2098);415(0.0048); CH7(0.2555):42(0.0253);
bl
8% | 0.9459 | 0.9498 o)) 1178).:22(0.2175) oIF(0.2164)
px [=PNT .
o7 | 1.2088 | 15128 g;jgg'g;ggg 044007 =0 4866):5440.3302)
4% | 0.8645 | 0.868 “igg gé?gg MB0.4543) 420 0314):0124(0.4092)
AL 1.6782 1.6782 |th7%(0.8706) CH72(0.8706)
- [H2(0.3592);:544H0.7363); CH(2.0689);24H0.0192);
A& | 16549 | 1.6813 |o151  oe0) 01340.3187)
MZ | 1.0308 | 1.0308 |AM2(0.0035);21%(0.1362) A12(0.0035);217(0.1362)
H74(0.0977): A 2(0.0495); CH72(0.1014);M2(0.0442);
SAt _
=t | 08287 | 08269 |1 0515):252(0.0583) MIZ(1.2166);22(0.0503)
o | 10176 | 10176 |HT0.2544); 23(0.0909); CH(0.2544);42(0.0909);
MiE(1.1841);55(0.2319) MZ(1.1841);£2(0.2319)
CH74(0.2112);:M2(0.1382); CH7(0.2112);42(0.1382);
=t .
He | 07809 1 0.7909 =3 0554y 52(0.0833)  |MIE(3.2554):55(0.0833)
. Ma(o 2183);MZ=(0.5176); ME(0.2183);MZ(0.5176);
H% | 08106 | 08106 |2 0%co £5(0.259)
~ EH;l(o 1355);A42(0.0273); CH72(0.1285);M15(1.0987);
M| 0.9814 0.9656 MIZ(0.5963);£(0.0921) Q17(0.1327)
. CH71(0.1083);A15(3.9812); CH74(0.1083); M1Z(3.9812);
=L}
Sd | 08281 08281 15124(0.1531);:25(0.3885) Q1F(0.1531);5£(0.3885)
2o | 11180 | 11159 [B710.0476):c47(0.2858); 2171(0.0476);CH72(0.2858);
= ' ' A2(0.1341) A2(0.1341)
H3 | 1.0261 1.0254
(E 8)o|A+= VRSEF S &-&3f EA%H ZHES AASIEY 1 WES ARy Autgred
EukS gjAro 2 3§ CCR 2 &0 194 G849 e 1.02610]1, 7|€EE8A9 +H84%0 &
714884 (VRS)L 1.10620]H, F R G842 0.969] Ao = L}EP;M. AT Ay &7|E5E49
H| §-&A4of v F 2849 H| G842 =0lA] DFA 884 $A| oA YeEld v g 82 18
/40 o & YQlo] = Ao R BAH o]& EXNsHAH G&84-& /5] oA+ FRE
43} B0l U= oW 7 EO] HE3 ¥} 5

sele & J&2 &2 287 vk

& Age AT Al |A F7|e] & F9 A& s fRagd vaed &
7H0.7785-)0.5878)°1l 7113t A L2 YEbd o, ttAlet MEAl9] a8l dSs2 BT <7le
aEgo Aol 71 Aoz ZAEAT. ols, tiFet AEA 2 8T 8] dAl &
g eo] &FPPAH L9 A Bkl AFT 719 E ste H¥ R APEAeH o
2 A &-&o] s A& oAl & 4 At BV =2 B9 & g9 28
o] & AP PAH LY HF AEER AF3] o]0 & U= A YA o] Badt
Ao ot SRE AYERY FoE o84l o] x3hd A FEEEY2 Mt
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Ao &71Ea 84 o] AFS] stsh Z(1.4233-)1.1644) 0.2 Ve 984t Q1o thgt
Aol Q1228 ¥etof tish Kot §82 9] i3S 7373 " Aol Al7|Hrt,
TEEEA B EEA WES AT 2 X9 RTSS A FWE-S AwEd, A4 1771 &
AAE Z 97 FAAHEE A FE5HZHDR)Y A7t UgroH, 87 A AL F2
FoAIZ(RY)E YEMLE o84 18-S X3 & 4L & HIle gQloy AFE ARMEE|
720 [RSOIA] DRSE H3}H 97 &4 X0 A IRSZ, 87 =3 XA DRSZE YEFATH AF L9
A= 9gau Qlgo] xgE A9 23|18 2o A&A(SE)7t HoAl= Ao & YEehY AR
PHAH| 20 GE&4HS FHAF]7] A= oA JAF S Sste Flo] g} RS
AQAFY ATE Kol FALTEEESS FUAEQ 1E, o4t Auof gt Bt g £
5o LG4 5842 A T 4 9oy, FrEAA e AFE YERd 979 ARERELS
AEQ Q] 204 o=z} AH|, dlik 59 vj#], Mgk 53 #slo] A 8AL =Y 2F WS
27, 5AS EYAT oA AFE0] FROF £FS ol ko g 2229 HHAlS AjAgto g
H ALAS FAAZ 4 Ut
(E 8) 3yH S84 Hlw U RTS
71&884(CRS) 27|58 84(VRS) A2 S EX(SE) RTS
DMU _/‘\_I:‘lbr O|RAHI— _/‘\_I:‘lbr g|RAHr _J.\_tg O|_.C_P_Atlr _JI\_EE!:!- g|£oz_+_tg
4H 0.7953 0.7923 0.7992 0.7992 0.9951 0.9914 DRS DRS
47| 1.3418 1.013 1.7236 1.7236 0.7785 0.5878 DRS DRS
4= 0.8354 0.8354 0.8361 0.8361 0.9991 0.9991 DRS DRS
= 0.7553 0.7553 0.7716 0.7716 0.9789 0.9789 DRS DRS
FEES 0.9459 0.9498 0.9506 0.9657 0.9951 0.9835 IRS IRS
o=+ 1.2088 1.5128 1.2099 1.5732 0.9991 0.9616 IRS IRS
oH& 0.8645 0.868 0.8678 0.8705 0.9962 0.9971 IRS IRS
A 1.6782 1.6782 1.7157 1.7157 0.9781 0.9781 IRS IRS
NE 1.6549 1.6813 2.5037 2.8354 0.661 0.593 DRS DRS
ME 1.0308 1.0308 1 1 1.0308 1.0308 IRS IRS
24t 0.8287 0.8269 0.829 0.8288 0.9996 0.9977 DRS DRS
oI 1.0176 1.0176 1.0245 1.0245 0.9933 0.9933 DRS DRS
M 0.7509 0.7509 0.7547 0.7547 0.995 0.995 DRS DRS
M= 0.8106 0.8106 0.8115 0.8115 0.9989 0.9989 IRS IRS
p[ES 0.9814 0.9656 1.0031 0.9672 0.9777 0.9983 IRS DRS
=Y 0.8281 0.8281 0.6346 0.8399 0.9859 0.9859 DRS DRS
==2 1.1159 1.1159 1.4233 1.1644 0.9583 0.9583 IRS IRS
H 1.0261 1.0254 1.1062 1.146 0.96 0.9429
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Abstract

Comparative analysis of the efficiency of firefighting administrative services
before and after the operation of the volunteer fire brigade

Jung, Jae-Myung

This study compared and analyzed the static and dynamic efficiency of the fire administration
service of 17 metropolitan fire departments before and after the inclusion of volunteer fire
brigade personnel. To this end, the change in efficiency over a period of 7 years and 6 periods
from 2015 to 2021 was analyzed using the Malmquist-Luenberger productivity index model, and
the relative efficiency of a single year in 2021 was measured. As a result of the study, the result of
measuring the efficiency of the fire service including the personnel of the volunteer fire brigade
from 2015 to 2021 showed an increase of 1.67%. Second, as a result of measuring the detailed
components of the ML index, when the volunteer fire brigade personnel were included, the EC
increased by 0.14% and the TC increased by 1.52%, respectively. had a positive effect on , but had
a negative effect on TC. Third, as a result of analyzing the detailed components of SE, when the
volunteer fire brigade manpower is included, a decrease of 0.34% in PEC and 0.2% in SE was
found, resulting in a decrease in net technical efficiency and scale efficiency. Fourth, when
measured only for firefighters in the super-efficiency model for a single year in 2021, the overall
average was 1.0261, and 7 firefighting headquarters were evaluated as efficient. On the other
hand, the efficiency including the volunteer fire brigade did not change much at 1.0254, and
Gyeonggi-do experienced the largest efficiency drop when the volunteer fire brigade was
included in the existing efficiency, and Daegu showed the largest increase in efficiency. In the
analysis of factors influencing scale efficiency, financial independence and area of jurisdiction
had a positive (+) effect when the volunteer fire brigade was included. On the other hand,
negative (-) effects were found in population density, tax payment per resident, area in charge of

firefighting per person, number of people, apartment residence rate, and population density.

Key Words: Fire Administration Service, Volunteer Fire Brigade, Data Envelope Analysis,
Malmquist—Luenberger Productivity Index, Influencing Factor Analysis



