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Abstract

With the deepening of population aging, elderly care institutions face increasing challenges in
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improving both resource allocation efficiency and operational quality while meeting the growing
care needs of older adults. The development of smart elderly care provides a new technological path-
way to enhance the supply capacity of elderly care services; however, whether such investments
can effectively translate into improved operational efficiency remains to be examined. Using data
from elderly care institutions across 31 provincial-level administrative regions in China in 2024, this
study incorporates the scale of smart elderly care facilities as an input variable within an input-output
indicator system. The number of institutions, number of employees, number of beds, and original
value of fixed assets are selected as input indicators, while operating revenue, annual total resident-
days, and the number of residents at year-end are used as output indicators. The CCR model and the
SBM model are applied to measure the operational efficiency of elderly care institutions, and fur-
ther analyses are conducted on returns to scale as well as input redundancy and output insuffi-
ciency. The results show that the overall operational efficiency of elderly care institutions in China
is relatively high but has not yet reached a fully efficient level, with mean values of 0.92 for overall
efficiency, 0.95 for pure technical efficiency, and 0.97 for scale efficiency. Efficiency differences mainly
stem from mismatches between institutional scale and service supply, with regions exhibiting ei-
ther increasing or decreasing returns to scale. Slack analysis further indicates that some regions
experience redundancy in smart care infrastructure, human resources, and bed capacity, while ser-
vice utilization intensity and operating revenue still have room for improvement. Overall, optimiz-
ing the structure of resource allocation, improving service utilization efficiency, and promoting the
coordinated development of smart technology application and institutional management capacity
are essential for achieving a better match between the supply of elderly care services and actual
demand.
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BEE N 2 SRR INTR, FRE M5 R OO E IG5 A JL R 55 2 b 1) G EEYL
. MR E KGR R AR, i 2024 45K, E 60 X UL EANFEE] 31,031 5N, HEAD
1) 22.0%. [FIH, 65 A% UL EANEER] 22,023 /5N, HENER 15.6%[1]. NS5 IIRZIZ A 2
ERHANIHIRY . FRE BRI S E TR RS I R AN BT, X IR EN IR S5 RE ) Hia B R
PR T S TR, RIE RECE R BRSO BERE, 2024 R4 LG B RFRENM AR 40.6 51,
FRZIRDE 799.3 Tk, HAEMEILTRENAIL 4.0 TiAN[2]. SR10, BEeh o B 5K HA BRE RS R
WITE . a5 ZR/ANIES bR Fe R I, FREFREN RS AR B X 22 S, HER ot X A7
FEGTIRTURILR (3] AR 55 ZRAR AN XS L 7548 OB FU R BH,  IRALR N 5% T B ek 3 2 i 249350 3 72 2 LA AR
RRRTIEE KR [4]. BFEMSEME P, R F G2 27T 7R 2 MU IE AT R 2R H 1) @
Z—[5]e XULH, FAKEES AN EERRA AL, M UMIRA Sl FR RS mmE R g, LA
TEIRAC B 51875 R A B ET T AR 2 LA R R R L

45 6145 53 1 (Data Envelopment Analysis, DEA) RGeS AL 28N 2 7= H 25 2F T IR XS R M EE
CHCATREN M RPN I EEE TR . Zhang 555 T H T TKIARRP I EAE I, LA 515 EERILAY
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FUAR 2 1 3 M B R 2% [6] - Josipa A1 Lana | Malmquist DEA $5 50 78 v 2 #3075 2 WA A2 7= R ARAK
JETEH, BRI R ACRMGE N E BRI [7]. Cosgun ZE/EEIHHEL F 454 DEA 5HL8 2 H ikt
ZHIZATIRDL, SR T SNSRI E AR LA B 5 R (g2 8], 1415 H H DEA-Malmquist #2544y
Hr e [E IR ZHUALLE 03, R EGE B 2 MO B 58 AE Al 5K [9]. BRI 45T BCC 5
SBM # BRI LI B 48 R IR 45 G IR B MU G I, PR R RAT o LA T AR IR 557K R B A R () B B 5%
FE[10]e RIEFE BHETT A LTRSS M B AT da th, SIS R 3R 23 0 3 52 25 3 B 45 11
H R A = Fr B SBM-DEA M LU 2 R ZNM IS AT R0, KIS M X AR B AR AR 12] . 5K
A H| FH DEA-Malmquist A7 /74850 AR E 72 2 WU 541 X IR 2 MR S MU BLIRF R, DONEIAR
X AR T ) TTRR IEAE G 2R [ 13 ] TR b M ot B R R MR A Wt T R 8 IR S WA R e it TR L0
A 7 6] 22 R RFIE[14]

ERRIERE, BFHAREERZSGEFTRERSME T, BEIRE CIEP AT ENETTH
MEET A, AT IREERSLEATTRH, B BT FRIGIE S AR HHES) 722 WA & i &
KJE[15]. Donelle &5 it BENLAT FEAEGUE B, oA MIH R BEE L2 4F N R KX ARG I TA],  FEEE s iR
MRS SR S R [16]. BRIREFAIGKER MG BAES KM AT, Bt =AE B A28 &7
U T AT AR I B BRAR(17]. KT, WA SCERE, BEFREE ZPMIER BiaB et kigit, 7+
R VPN B TR AT DA AE ST RN EE RN S AT AESE

gr b, BUAWEITEX FRENIIE E MR AT T BN RGMIRY, (HAEREFREE 5 ME i — PR
73 8] . BEA WO R BN SEA L, PP Aabe xS iR S e IR 55 9 5 22 8 WA IR 25 6 %0 1 IR
Afres, MRS PR B EAEXT A R . Tk, ARSCLL 2024 4 31 NERATEUX FRE VA EL
PAFEAR, G EFRERMBEPNNE R, WEESEIN . FAER S N KRB R NI E
G HAESE, RN T CCR AL, K SBM A7, X FR[E FRENMIZE 0% LN TUR 7=l
A RBATINEE . A BIENEBUHRAM AR IRENRCE T, TR 2 R E 5 HE3) 77 2 Ik
% fa R B R IR LA IR -

2. fARIET
2.1. {EBIRERSHIERIR

Table 1. Indicator system

= 1. BRIk R

FRbREA EEEAN TRBRRE
BRIRE B BRI EE B REBRRE RG], TR EN R T A B
DIRAPSE o BHXFRENM DT, R TRE S5 s ML
N FEARIATH FEARFEIRI NN GIHCRE, N ST BRI KT
FEARRALEL FEARIFFENR TR ST MR L8R, iR 35 7R Bfe
W7 52 B2 S A FRENUIE E T SR A E, SR B A BN R
ERILION FRENMIEELE N, RREFIEE KT
7 FAERT B AREL BHENETFZNM EF RIS REG WIR S5 AT 585
FEARIEBEANEL FERIEBEEFENL, WAk 55 i A
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ARSCLA 31 N8 GAT BUX O R SR L TR 6 1L X Eh A rT R A P SR SR AE SO o), H oK e
BT (b [ RS THFE 5 2024) , A R B BFRE B B RIR T 88 REUT B W SRR R
TRIRERUNEE 1 FR[18], ASCAECTALEERL . LRI . AR IR AN B AL B A7 A
BNIEbR, BARGHE 7R EFREH . ISR SRR TEL SRR BORNE & 557 s WNEE
W A 55 5 RE MR 5578 e =7 IR e, BAEE IO . SRR B N R B R AE B N
Horp, BEGREBIEN T RMFFEN BT EVOKT, SRS N RYUR M A E RS REE, 4
ARAEBE N KA IR MR 55 78 i MU

2.2, HRIEE

NARG N REFRENMIBERCR, ASCRH B ELr7EE AT IS . DEA & —Fhf: T4t M
RIMEHES BRI Tk, REBE X %W 3K F It (Decision Making Unit, DMU) AT 2GR AT PN 19]. H
H1 CCR 5 R i 72 2 WL BE VR IC B AR 2K, Wb » > DMU, &4 DMU &8 m MR
HERRR s A= AT, 1228 /A DMU BB FRER x, = (5,000, ) =B 3, = (310000 )
Hp, 0 FRRREME, BUETER N 0<0<1 . 4 0=1 EAFERNTCRFZHA LR, ¥ili% DMU 4T
BRI 20 <10, 1% DMU fAERCRIK, FE0E gk > BN B n = ok Seal xcie st . 5
RN

min &

s.t. zn:/ljxij <Ox,,i=1,2,---,m
(1)
DAYy SVt =128
A4;20,j=12,,n

f£45 DEA 5 883E D7 43 S B BE N TUAR AN A JE R, R 5 X — AN 2, Tone [20]42 H 1 2E T4 5t
A &) SBM Bi%Y(Slack Based Measure). HH1, p NRCEEE, WEEEIHO< p<1; s RBAGMAL
B, RENTURER: " - hiaZ s, R~ HASREE; A IRERE. Yp=1Hs =0,
s" =0, ULEH1Z DMU & TRCRATE: 4 p<1B, BEEERANTUREGZ HA L . 5144 DEA A AH
tt, SBM H AL GRS BHLEE N S BENFBAR I TURFLEE A= AR bR AN R AR B, TN B IR AL AL BC B 4 ik o
I EARE S T7 1) . BEARLGNR

s Y 2

120, >0,s">0
3. SCIEERS 9
3.1. ZAYESN

AT (RS 1) T 3 IR EH U L SRR A IS S BT RCERIRIL . Hodr, ZRERERR
FRENILERERE BENSCAT T SEHUR S 7 AR SEROR AR E B WAL FE R RS T I8 B
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HREE AR A K RUBIRCR T T A LA Fe N RIS 5 IR 55 7= tH A2 A5 UL AT s RS 9 — 20 13 B
FUBAS ST 72 H R 52 o L AR RS AR I AS A8 (CRS)FR AR ATUAL RS AL T A0 & BARAS . FUBLR T2 48 (IR S) it
BRI RS /N, 3 BT REEN P REdR s Rge s R I 328 el (DR S) M| 2 B LA RS ] e K, 5 B adid
PRAL BRI B SR AR TH R -

MWEARIE G, 2 E 31 MEPATEX TR LS REIIMERN 0.92, S ARBFELIME N 0.95, M
RFIBESR 0.97, ULHHTRE FREN AR IZE MR TR AR, B ARIERR A ZCORES . WL
W&, ABARPCERRS TREME, RPMEDRIFEFERIE T ERR AL, iHE 2 5HRE
fit BATEAILEA K. WNEEARCRKTE, A 14 MBIXiEE| DEA H2EEEN 1), wdts. L. 1T
Tin TZRFIDY NS5, IX SO X AE SRR E . WA IR ANIZ S B B B TR T B iR OC &R, BENHE
TRRERS BN M N FRE RS WIS AT AR EONRRE . SULIFIRT, —Seth X 254 30% W 0
i, HAT760.66) TE0.71). #E0.73) 5i/H(0.75)HI = FE(0.77) EHU R AT BAR, S Hix
St [X FE ZE YR A AR SS HE45 e A T A AE — AR . HE—20KE, AR IX R4 2k 1) )5 R A A
Ao B, R, SR ARCRE R 1, HEEABCRIMET 1, LSRN 3 Iy FUB R 3 i3 4
(IRS)o X 15 FHIX £t [X 75 B i B B AK PR BRI B A R (AN v Ak B e K P, &R K
HUR RS AR 55 451 B T3 TH B AR A% A, 1P < S e~ ) 1 R 2 B S 2 AR P 34 98U (DR S ),
F AU U T e O 2 I B fe R IX 0], 4k a8 LA B0 BUR A BRI A AR I S A TR . itk
Ab, WAFAE— L A AR M IR RE o 1 5 PN AN 7= B RCR A E 1, (HAiEARBCRRmAE, P
HA BB SR BN A3, (HTEIS S & B R IR R A T Al . kR s, REFRZH
RO 25 E RPN HINC B 532 B B Re ) 2 (W AN S5, AN R R X SR 25 23 20 SRR BRI 22 ek
A ERAR, DA EFR 2RSS TR B A .

3.2. MARKREF~HA RS

A1 TR s AR B2 L — PR IR T IR N BRI R BARRUE . NBANIE, FREFRE A
NG B R I X 3o FARAE, AR E RN TUREE T TSN G TE. 5. [ 7E7E
BE IR BN br LAATEMNTUA, BUE A8 0.0327. 0.002, 0.0016, HARAERATEIX ZIRRITE
TUAR, B 4 [ IR A N AR S R SR BAE R . 4624 SR 5BeESn, LR =4
BRATE X AL P8 B S AL R R IE X3, fEESK “APU 7 TR MRS R FRIHEE LR TR 2 IR 55
W PG EFRZIRM LB AT, KBNPEE . RAEL Mol N RS G NS
ik, TERURZE TUR, 07 EANEUTAR 28.5051 RALTUAR 11,512, STIMHLAEUTAR 163.2 IROITAR 817.2,
I PEHUEOT A 8.1 IRALTTA 806.1, L. =FE. Wi HlrSh R EN I SR RIRNE . 2
XIRAE TR EA IR B R 185 772 M55 T MU /N S5 I S 2 AR ) £, X et [X 72 [R5 T e
BENREAm RN, BRI IS A B A B R KA R TS I, T R TR, AR
e RO IE I X AE 7 T2 2 B R 5 8 A 2 [P St F b, BEVRIC L XIS R At v AR 56 4 1 [+
()2 WAA I o

MG, Rk BRI ZE W AR S R A7, Fodr, BN R
PUEILTE, HURAA BRI 4223.7, BEEZHIX BRI TR Z TR, (H MR NS 8 I A -
HILZ R, FEREAREA L T, B ivE. fma. S0 TR = B RS 2 5 A 2
251,970, 99,933 95,666+ 77,956+ 76,636 Fl 75,762 X3 B #4 H[X [ ) AN — @ 7 T4E R AR S5 06 52
FUBIA R, TAE T A F MRS R R WA, RO 2 A AE R VB ORI 2 A) . [FII, FEREA
A RABTER o X B, 2 PEART I 23 A AAAE L) 2698 AR 302 NFIASAE Tt BB 73 LKA 1) AR 45 ik
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AICNEEIRE BN UK 12 ) DEA BRDG3 [ 31 N8 JATBUX IR EN RIS B BT I 5
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Ko WIS S, S b XU AR I AR IE BURACIRES . MUY 9K SERR iR 55 i R T A7AE —
SEANLHES, WU RT TR EN RIRRCE VA i — B A AR B Hridt — DR, — e X AR
PURIFAE RAEPRT BHRIRAA L, 15 2 RIS A S BB IRA AR K. X, &
SR EEBL. MUY AR Bas A RTR, (HARSSFIISRE . B Wi RS B RE I IFR AP
eI, BB BN IEE AL RE. XERW], B EFRERAIA DGR IS AL Bt
SRV, R SHEEERAE . IRSHLTT ML Pr IR EFRMILAL, A REFHIEHRTHR
EHBIT R

BT RRWELEE R, AR LT B AR, H—, RO E S E A S UBE T . %)
T BRI B R EERCRAE X, N E G RSB I, 513 RIEA S
SR XA S I X T HORR G SRR A L X, W ZEFER TS E
EHAE T IRSTHLRE S AR S BRI Ao 35—, NI B AR 55 A FH AR I — SR AT . W 7T
K, SEREBEANBA R, EAEBE SN REA R, B8 7 3 X AN 7E T AR 550
ZECEAL, TAET ARG AR RFEREANRREVEA L o PRI, AR 578 A J L BN SR PRAE J A 2
MEREPERR S BRI E 8 bR . =, NS BREHRNE XA RGN, B8 ST
S EN, @B S mEERN, SERUERTEEESAE, IR aReR.

BEAh, ASCUFAE—E SRR SZER PR RR ], B IR EM KISV BEON A IR, REEMAS LR
B SN UL R IR A B R S5 AR A5 PR AR L o [RIIN , 2R S0 3 BT Bl T e SRR e #r
X BN A AR KA ERA SR R RN B 2 A AN 78 03« AR SRBIEFUAT 4545 2 Bl A D 4 = I Fia A 4
o X IREHRI R BN AL S L AT 30— D R

EHEWHE

LA AR 5 S BFTHRITE “ 253 BB N P o R —— 3 T E &M 2% DEA
B (HS: KYCX25_1281).
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Table Al. Calculation results
Al MEER

BREOR

et BT gier MRBOR OB MR o HLMJ%& IRIH @i g’% BN ARHC AEBEA
A OME ME WM HETT 2 LR LR LR IR AR AR BRAR
Jeaeh 1.00 1.00 1.00 CRS 0 0 0 0 0 0 0 0
REET 1.00 1.00 1.00 CRS 0 0 0 0 0 0 0 0
By 0.94 1.00 0.94 IRS 0 0 0 0 0 0 0 0
s 0.80  0.86 093  DRS 0 0 1505.9 1982.5 0 42237 99,933 2698.3
gig 0.97 1.00 0.97 IRS 0 0 0 0 0 0 0 0
LT84 1.00 1.00 100  CRS 0 0 0 0 0 0 0 0
s 1.00 1.00 1.00  CRS 0 0 0 0 0 0 0 0
Boir4E 100 1.00 1.00 CRS 0 0 0 0 0 0 0 0
g 1.00 1.00 1.00  CRS 0 0 0 0 0 0 0 0
LA 1.00 1.00 1.00 CRS 0 0 0 0 0 0 0 0
Wit 1.00 1.00 1.00  CRS 0 0 0 0 0 0 0 0
ZRUR 1.00 1.00 1.00  CRS 0 0 0 0 0 0 0 0
Fizpee) 0.73 0.73 099  DRS 0 0 1288 12592 7353 1802 95,666 4263
LG4 0.97 1.00 0.97 IRS 0 0 0 0 0 0 0 0
L ARA 0.82 1.00 0.82 IRS 0 0 0 0 0 0 0 0
TFE 0.85 1.00 0.85 IRS 0 0 0 0 0 0 0 0
ikl ey 0.99 1.00 0.99 IRS 0 0 0 0 0 0 0 0
WA 0.96 0.98 0.98 DRS 0 2.4051 0 0 5371.6  91.5 251970 0
J"RA 1.00 1.00 100 CRS 0 0 0 0 0 0 0 0
I Qﬁ{éig‘ 0.66  0.75 0.8  DRS 0.0016 8.1 612.9  806.1 4223  109.6 76636  41.5
HaaeaE =y 0.83 1.00 0.83 IRS 0 0 0 0 0 0 0 0
G0N ] 1.00 1.00 1.00  CRS 0 0 0 0 0 0 0 0
K 1.00 1.00 1.00 CRS 0 0 0 0 0 0 0 0
UMK 0.75 0.75 1.00 DRS  0.002 1632 643 8172 6298 118 77,956 302.2
~HH 0.77 0.80 0.97 DRS 0 9.1 17 948 18044 221 75762 745
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R EEX 1.00 1.00 1.00 CRS 0 0 0 0 0 0 0 0
CiES 0.99 1.00 0.99 IRS 0 0 0 0 0 0 0 0
Hilg 0.93 0.94 0.99 DRS 0 3.3 9 63.3 0 0 26,284 0
RS 0.97 1.00 0.97 IRS 0 0 0 0 0 0 0 0

Tﬁ%ﬁl\ﬁgﬁ 0.71 0.71 1.00 DRS  0.0327 28.5051 479.3332 11,512 0 1938.5 18,929 0

TR 4E T R
5% 1.00 1.00 1.00 CRS 0 0 0 0 0 0 0 0

¥IME 0.92 0.95 0.97 — — — — _ _ _ _
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