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Abstract

This study is based on panel data from 30 provincial-level administrative region, across the country
from 2014 to 2023 and uses a three-stage DEA model to evaluate the service efficiency of elderly
care institutions in China. The study found that the average comprehensive efficiency measured in
the first stage was 0.864, but after eliminating environmental factors, the average efficiency in the third
stage dropped to 0.764, indicating that external environments have a significant positive interference
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on efficiency evaluation. Pure technical efficiency is generally high, but scale efficiency is relatively
low, becoming the key bottleneck restricting the improvement of comprehensive efficiency. The
western region faces prominent issues of scale inefficiency, while the eastern region has risks of
resource redundancy. Among environmental factors, the level of economic development tends to
trigger hardware investment impulses, while fiscal input helps reduce resource waste. It is recom-
mended that policies provide differentiated support based on actual efficiency, promote the op-
timization of regional scale structures, and adjust the direction of fiscal incentives to improve the
overall service effectiveness of elderly care institutions.

Keywords

Elderly Care Institutions, Service Efficiency, Three-Stage DEA

Copyright © 2026 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 51§

B TR WA R INIE 5 R g S5 /N . B eI AE, R RS 4A Cloh o< T [ it
RAESHSRENERGE. BRI REEE BN, #E 2023 K, &H 60 2 &L ERZFENHIL
BT 29,697 JiN, HENORLEIA 21.1%; 1 65 &% KL ERIZENOHEN N 21,676 JIN, dAth
EH) 15.4%; 2E 65 F% KU EMZEN IR LA 22.5% [1], HKECEENFEZBRIMN B, Tiih
2035 FE LA HENEEZRLIY BL 2], 2L SR T RSBk, RN R 3R E IR R R e R
N, TR R R BB RIGK . EE RN, FREVIERAE TR 2RSS R RO S,
FEIRSS R ) m R Lk R B IR A LR IR LA B 5 IR S5 0T RS T . SR, ATk E IR 2L
e TG pERR A AC " MINEE: —J7TH, 0 AT “—IRMER” . A —T5TH, Y2 R ETEIA
FERARMANGE R X —F G RIRZE R T B AR S s I8 5 N R Gk Rt U o LA
4k, BHF. dERHLIEE SR IR BN IR SS 5, R R E W R IR RSk m R R
(T AE

R, [ PO T IR AR SS SR I B ARTE VAW H R, (B AR RS AR ]
MRBR. Ee, EARYERE F, KREF M TR R E A . B IEE R RT3 HT[3]-[5].
FWR, (ERT T 4ERE I, SUE 02 3T ANE 0 sUR I R I B 6] [ 7] ASSCHET =P BX DEA 777,
X4z E 30 AN GAT X IR 2014~2023 4F AR RCRAE AT G, DUSIAS 21 5 N &34 A4 T 1) 80 18

2. ARFESEIRIER
2.1. ARFHGZE

15t DEA JiETCiER R R SR ABEA LG A I8 K TP, = BBt DEA WAEAE 48 DEA 2R 151
NBEHURTHS AT AR, 23 B3R PR 3 R T SR 2 8]

SF—WrBL: L DEAP 2.1 BAFSEEL, SR RIA K BCC B8, FI ARG BN AR FR T H &
PHTT IR RCR AN S BN EER AR St A& [ 9]

9B i Frontierd. 1 BFSEHL, AT AR EL SFA [B1)H, 2 H AR — B BU kA AR
B RBIAGA R . BB MG A = RN [10].
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I BL R R SR A AR LU, BRI BCC BN FR B WU IR 55 RO AT I A
2.2. fEHRIEEN

BENFER I TN N TIP TR T, SEBUFEARNUMIR A AERIR TR . MU RIS
Hy PPIIEAR B RS T RE T A, R RTERE S NS MR

IREEAR & ORISR AT B0 SR I 35 52 i 1 U7 7% 52 IR G5 KPR (11, U 7 W BGCH, H—/#%
ASETE ST 5 GDP B LG E SRR R S AN B A AR 23 52 77 22 7 M A B AR NRIRIASE, gk 1 s e 5%
EHRIRSS R, R OB AL Z A2 WA A RIS &, 4l A N DT LG B AT A N TR L
Forno XIRATE KRN TN REE A0, A GDP Fifb RE(RIT)FE R[12], A¥J GDP %
e 2B N34 GDP (54 E A4 GDP KL E .

AERIEAN:
RGT,,

RIT,, = :

“" RGP

Horft RIT,, 2 ¢ )% x X N3 GDP L R ¥, RGT,, 2 t 4R /% x XII A GDP, RGP &t 4
JE 4 [E (1) N3 GDP [13].

2.3. BAEKRIR

ARG BRI T 2015 £~2024 SERAE (PESHHEE) (PERBESGHESE) AL
[ 30 A GATEIX BT N PSR BT (AN PR R B G HL X)) o

AHIF TR 5 At AR BE  ARASRR IR D3 BB (IR WU AN A B TR E ML - [A] 2018 SEHLIA B,
JRRBUEEHDCR BV A NG, ARG 4R —2, 2018 SEATEE RAR T . KA FREN
He) B At 2 AN e PR AT S BRBEZE 15 DL 1410 HURIERISON L ik 2 T BE IV 5 Fbm b A En o N . Sl
A g T BE T 55 4805 T AR U R TRI AR E R o ZHZA 2 v BE WU 5548 0 AR R URON 2. HLR A2
H R RE D =2 T 2N (9 3% 52 22 A

3. SBIESR

21 T R IUHEE N B B R S X R A . 55— B BE DEA IFESE R BoR e FIRENM LR E 1K
ATy 0.864, FRGHIHACE 5 HRBCRER AV A IRT 20, K i BOR R R A 2R & B 1 3 2
KE. % —PrB DEA M 4R BoR & EFR EN ML S BORBERIEDN 0.867, BARRIRECE 5 AR
Bos B T A la], HrP AR R R ARG RN BB N R . MXIE, TR X SRS R
HALHAR BRI BT AR, VI, BRIL, WS A RIAR Y REMBXEER 0.860, 5
RZHENBCRER, (AZBREE . JARFRAE MR, S ER R AR 2 E T 2K A, X
FHERBRCRATHY; PUEX AR 0.847, PU)IRILALS, (H) 709, ST A AEROR R I W K,
R E SR AKPA L, BRI R EER SRR 2R . BERE, FEFREN RS
MREI RO, AU KIAR )R, ELER A O A7 R B AL B T 1 2 ]

A1 BRSBTS B 5B B DEA I EESS R BoR EEFREN LR &
AREFTY 0.864, FARGHIHACE 56 FBCRER BRI 28], Hrh 2l BOR R R A 2R 6 R 1 3 2
KE. #—PrB DEA MIEZER BoR & R EN LR S BORBERIEN 0.867, FRRIRAC &5 1 HACE
Bos B ST A la], Hrp AR RCR R A GG RO BB N R . NG, TR X SRS R i,
HALRAR BRI AT AR, VIV, BORIL, WA RIAR Y R R 0.860, H
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REBR MR R, EBRE. ARERBE B, SECEARMEREAE R TR A, X
AR VR AR DY 0.847, DU)IRIALS, (H) 709, SEMIAEH A A0 BOR R B A K,
R E SRR, BRI R R EER SRR 2R . BERE, FEIRENI RS
R EI UL, RETEEs” B R, HE A AR B AL s 2 )

Table 1. Phase 1 efficiency value

* 1. B-MERYERE

T S e T TR il O T T
Jext 0.908 0.930 0.976 WE 0.832 0.842 0.986
REE 0.872 0.903 0.964 ] 0.727 0.749 0.973
Tt 0.829 0.854 0.970 EIN 0.896 0.902 0.993
o7 0.865 0.884 0.980 g 0.990 1.000 0.990
iz 1.000 1.000 1.000 Ml 0.731 0.747 0.980
L5 0.921 1.000 0.921 Faye] 0.814 0.865 0.939

IR gy
WL 0.859 0.930 0.923 ] 0.959 0.976 0.983
Fizye: 0.689 0.702 0.980 il 0.824 0.880 0.938
th 7R 0.890 0.957 0.931 Hif 0.786 1.000 0.786
TR 0.732 0.800 0.926 TH 0.856 0.940 0.910
R 0.899 0.981 0.917 o 0.901 0.921 0.977
BI1E 0.860 0.904 0.954 BI1E 0.847 0.893 0.950
L 0.767 0.783 0.979
A 0.864 0.869 0.994
Bt 0.972 0.973 0.999
2B 0.844 0.847 0.996

s ANl 0.989 0.989 1.000
] 0.897 0.933 0.963
ikl 0.920 0.945 0.974
iG] 0.904 0.909 0.995
BIME 0.895 0.906 0.987

EEHME 0.864 0.900 0.961
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Table 2. Stage two SFA regression results
2. SEMTER SFA [E1)34%5

A HEARFFENANI IR EL HEARIRTAE BRI A 3 FEENAI KL
s 4241.185™ 794.53"" —16954.30""" 438
B
(50.95) (56.95) (760.79) (17.67)
x4 5025.660""" —-1181.32"" —8784.39"™ —43.33"™
GDP Rt A4 (262.84) (262.84) (366.68) (17.68)
—18157.828"" —2843.12"" —37203.33"*" -97.21™"
il S
RIS SR (300.62) (300.62) (431.57) (19.14)
. - —164.629""" 32.72™ 694.08"" 0.76
SR (7.29) (7.29) (72.79) (0.56)
138.105 —-48.76*" —522.93" 0.58
ZHENDRTFL (19.26) (19.26) (238.85) (0.98)
o2 163395980.000™"* 2044034.00"" 590805430.00"*" 11987.90™
(1.11) (1.11) (1.00) (1.61)
0.599"" 0.42"*" 0.49™" 0.57""
7 (0.05) (0.05) (0.04) (0.03)
LR test 90.399 40.01 55.99 100.42

e TURORE 1%KF ERE, BTN AREE.

2 BBt SFA [RIASE R, B RABEHLIRZEXT = E IR B A B m, HEELM
RIWAFIE. NEBEHME, GDP Frb REOTERIF BN RO EON B3 B A B3 Emgm, (A
XPHR T NE= A B3 S VR R, 0B 2R I 1l X A ) T KA UA RS e N, (HEE AL
A RS2 B g BURA IR B L AL S HACPIER M B BR TN EORAE SO H =N 3 3R B
RE R, R BUN U BN AT BEAELERT AR B IR B, UM BOC R 2, il 1
MUK 5 IR ARSI R Ak AT R TN BORIAE RS S B I em, R L
FREEER S, FRENMINT NI BHIR AR S BN BT K bkag s 2 N DHEFR O BT NSO S R R
BRI, 7] RE S H s e A XTI 0K B I BN AR 25 6 71, R BN S B BRAAA 2 .

AT PUA IR AR B 58 FR E RS ROeR =4 T R em, B Ay mA—8. it
— TR, FTAEHRNEER LR Suit 2380t i) SR IGTE H R 4. BEMKTEN 1% FHIIG
FHE 12.483, HSHy LT 1. X—4RNG = L FIIE T SFA BATE X 8 30k SR bR 2
TITRBE R FET o, 5 SR TR0 % M X IR 2R IR N A S AT PR B T R I00 5 B AL 75 (1 43 7 Ak
B, DARR RS VPN AL PE

% =P Bt DEA 1E5I BRI R R ABEHLR ZE R0 J5, FRIE 30 AN AT BUX TR MU AR 55 2805 1) [X
KR R AR AR, WAR 3, BB AKCPECE — W BOA BT NI, SO H PR DR 300 3803 VAN 1 2 2 1R )
T HE G2 ELEBRMEIIEL A 0.764, e -8 Hrl . PUEBIIME 75174 0.799. 0.864 H1 0.657,
HHE— B i, R TUEMRAR” BORE R AR — 3, HIXIRZEE R — DK, JoH 2 vE
X KR T, R AL — I B o @il SERRIRSS R Z 205K B NS AR PR B #E 55
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BARRE, W EHAERRRCRATIY, 1L (AR, YOV BT A BRI e R R, TR
HERE AR ARG D RCR B2 T B, U R LR A AR M 0.899 [ £ 0.283, ARIE M 0.689 £ 2 0.576,
RUIEE B BRI R TAMIMER A, ASUEHENAL. Mk, Tk TE. HlEG T
DXAE S BRI B 205 B KR T %, T3 0.786 F# £ 0250, SeMUH HMBACRIRZAR T, KIgEM™EZ
PR (AR, 2RI EAE] 1.000, W, FiF. T8, L35, HEEEHE
Do, VLI L AR I O AE T IR AN, RIS B SR A7 C BRI B R AR

Table 3. Efficiency values in the third stage

#3. BZMBRYMEE

N E % NS TN etk AR

X3 Hh[X Fra ot iR X HhIX e ot R ES
Jbx 0.848 0.910 0.930 3 0.743 0.887 0.835
R 0.708 0.953 0.741 i 0.586 0.857 0.685
b 0.847 0.877 0.965 HIK 0.836 0.933 0.895
o 0.880 0.909 0.966 g 1.000 1.000 1.000
ity 1.000 1.000 1.000 oAl 0.604 0.866 0.697
T 0.984 1.000 0.984 = 0.699 0.943 0.734
R [l
WL 0.921 0.939 0.980 By 0.892 0.985 0.905
Fizye: 0.576 0.856 0.673 M 0.510 0.939 0.541
7R 0.954 0.962 0.992 Hiff 0.250 0.994 0.251
TR 0.786 0.824 0.959 TH 0.432 0.993 0.435
iige) 0.283 1.000 0.283 Hram 0.673 0.946 0.710
B 0.799 0.930 0.861 ¥IH 0.657 0.940 0.699
L 0.628 0.875 0.716
R 0.800 0.923 0.865
BT 0.947 0.982 0.964
2R 0.832 0.873 0.952
s VNI 0.960 0.993 0.967
] 0.911 0.953 0.953
Wik 0.936 0.956 0.979
i) 0.900 0.929 0.969
¥IMH 0.864 0.935 0.921

EEME 0.764 0.935 0.817
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4. &L 5vhe
4.1. &ig

AW FUEET =W B DEA B4, 75 R B IR 5L K R S BEALEE 5 1) TP, XTFE 30 A48 247 BUX (P58
SR G Hh X BRI TR NI IR S5 3R AT T VAl . ARSI R

B, NI AR RENIER T £ BaEZEEMEER 0.864, RILH “HAR
I MRS . SR, TEHIBRMIRN RIS, =M BRCEMEA THER 0.764, 1X— 837250 J1UEH T /M8
W RS KRG MEIE R T4, XEWE, F2HX PR IEIRIE T Sk 5 B, i
B T HMIE TR BT WBEC RN AR B0, Mm@ A 0 kR ik ” gk,
R IEIRME, H B S MK m AL T34

S BRI AT 55 = B A R R, IREFREHM A AR MR R, 5 HE
=7 AR AR RCR T e HE 5 1 SLPR T BE 0 . VR 2 8 0 I 2E R AR RCRB BOA ) 1, SR H LG REEA)
A TR, XU BB R A S L 256 R TR M A . A BRI E AN 0.817,
EEERAR TR G R . BARICNWMIES: —2PEE R “HBE/N, HUEAm R EG MR
RSN, T ECRALIZ S A s R ARSI B T REAEAE R AU R, B BY RIRAL R EL
TN B BRI S B, TR FIRUBEEE ), SEELRUR A BE, maEfUN R H s E R,
IR 24 R0 e ) T 1Al

= B AR BRI E IR B AR R R iy, A E A AR R IE S 0.935, FEA D
FLAIEF 1.000 BT o XL B E R ACPAR iy, AR iy 204 AR 0% 0T e 5 BRI RS 8% A7
WULAATEZE e MBS N Be AF R B2 05, AH LT AL U A B R AN AT ). IXBEAGE —F0 “/NfikE” 16
FRIEEE, MAREIERE R . 54, B WA ZR 5 AR IR T I e P O PR PRl . A RS Ak 3R
BEAN 0.817, BEARMREEE BRI TN XTI, o E 35 WU 388 1 1 ™ B A AN B 1l . L
RRIAPFIES: — R T, HSEa ST BUIX SN “ N, YA R, iRk
BN, SR S A L s R RO AT AR R R, B B & SEURN
TEER, RFENE. B, RS, MmARRaiie A HEIgE, B2 TR oo i #E .

ANERIR SR R B O A e . B T B A A IR AR, AT R RS, HLAE. BRT
BUL KA ST BN st A%,  BEBA7E N ST EC B b S B AR A R R T LA PR AL E B HE N st A
Bl 2 80K, Z3F RIRH X T BRAEAE— B (1) “BEAF N3] 7, 5T SEURM BT B kBRI R A 2 .
AFER S H KX BT RSN AR 38 =28 T B R R sgm . IXR, EMFATREM B,
JF A B NAT 255 B IR AR > T R IRIR 2%, 38T+ T SEURRC B ROR . B KSE AT N DR b
(52 )RR A 2% o B TE 3 s R LR R R [RI B, E0 AT B8 R IR 25 b HE SR T B 4 TR B R BN T &
TUA. MZEN DL R M E RS oK, IR TR HBAEN, i 2B A5
SRS A R, R E R AR T, MU AT REGA I208 Y3 7, S —F “E SR
wak”
4.2. 71ig

FF LB, 130 IR E NS5 BRI T N BUR R 7 -

H5E, MR E SR MRCR AP EATBOR MR . UMY PSRN S BT 70 BC 18 5 17 FS L84 5 BR2A
BRI PRER Ja D DR A iR BRI DXCBURY, IR A BRI 9 S HE) o 6 T 280 “IR” BRI,
ROIR M E 5955, BRI A EE B
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Fox, BEHERESE, BRI, XU EX, HERh “HE i, Mg KR, B S
ANGEESCRF, S EI  BUR MR AT HOF A B “ IR EBRG KT, AL IXIME IR E S
Hle, JEEEED. AR, Lol B BNAE BT, BRARRALIZ E AR, SRR o X R RIS A
R R, st “ RG] S SR, R KR IRENM BRI s AL, B E B9k, 5
SN KA E L 7 X P AR SS AN AT S BURs afeiz s, IS B SHRAEIX e, R L]
MR S5 B, BRIy “LRa IR IRS BN 7 . SRR AR

wJa, MABINR SRR, BRI SRR BRI . B R B E D RANTUR, [E9RE
UK R T ROV, BRI AR B — BN GG, MAMARAL L AN NGRS R, K 3T 2 H
TR AA B TR I SS BUR ST AV BEGUHT, U A KRR T RN . S0 “ A BT 1)
e, BOR NS T B 5 A 5 NN AEREGEHE R AL AN S 3P BN S & bR dE L i AT R4,
SIFHUSLEY KBRS, PRI SR AN RURRCE, SCUA] RRE AR

SE K
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