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Abstract

Safeguarding the dining rights and interests of the elderly constitutes a global imperative in re-
sponse to population aging. Taking Nanjing, China as an empirical case, this study categorizes meal
assistance services into offline site-based models and online delivery models, and further con-
structs an integrated online-offline hybrid model for comparative analysis. The improved Two-Step
Floating Catchment Area (2SFCA) method is employed to measure service accessibility, the Lorenz
curve and Gini coefficient are applied to evaluate equity, and ANOVA is used to examine urban-rural
disparities. The results indicate that: 1) Under the purely offline model, overall accessibility re-
mains relatively low with significant urban-rural disparities. 2) Assuming the full introduction of
online delivery services, accessibility improves substantially and the urban-rural gap becomes sta-
tistically non-significant; however, resources concentrate in advantaged areas, manifesting a “Mat-
thew effect” and exacerbating spatial inequality. Meanwhile, mobility limitations and the digital di-
vide continue to constrain the realization of social equity. Accordingly, this paper argues that en-
hancing elderly dining welfare necessitates equal emphasis on both spatial equity and social equity:
the former can be advanced through facility layout optimization and producer subsidies to refine
the supply network, while the latter relies on the development of age-friendly digital services and
consumer subsidies to mitigate usage barriers. The empirical findings provide valuable implica-
tions for formulating integrated online-offline strategies and for building a more equitable, inclu-
sive, and sustainable elderly meal assistance service system.

Keywords

Meal Assistance Services, Elderly, Accessibility, Equity, Online Food Delivery (OFD)

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. 5|8

L NFVRERDL R B BRI ST TN o 221 HLWT A R B A A 55 it AN 2 A 2 DR R AR R I
KAy, WORIRTHZHE ANARAL KRB S 3% . ZFERERRRALI 2 T2 2 AU A% 0 B0E, 8 &)
WAEBREEARTER AT AP BeA UL T R B H KK A1 (2]

ANHAZERA DA EIRAN O R RN EEES 2 —, PRI DD AP EZREAE B BT, Ebr
EEFELAE=MRATIREMRN: FEIRE. XBRBIREMPIRE . K, FBEIREMLX R EoR
ENMGREN “AEMTRE” 3], ZMAE IR EE N RS S AEERS, REFHASIE, fEILAE
EAE MBI P2 2. SHUMFREAMLL, “fEMIRe” DMUGRHE “BIRZRiL” MFHR, L6
AR A S EE, CSON R A [ SO E PR G SRR SRR (4], VEON “FEMIIRE” HY— bR
FHEA, BEMS CESNERER ZNH. SERGE N, FREERS CATA H 2.

FEPRR IR ARBOT 2 e — R2TE A, il X IRE MR 55 O A GIE %
Wk, TGN CEFERET ;TR ERCEINERI, AR XA R SR RO A g A o e
PBCIERE(S], P BROIRBUS IR T 6 MIR 2T 6 App, HIH HIHEAR YT 58 App. IXLLHER

DOI: 10.12677/ar.2026.137517 744 E AL RTI


https://doi.org/10.12677/ar.2026.137517
http://creativecommons.org/licenses/by/4.0/

KTH, HehE F

AE—E TR F AR | 2RI AR M . AT AR B B A DR R O R, o T I a2l A
CH B R + SRR BT, SRS S Al X BB L BiR) CKER
ORI “KEBE” TH, #EEANEEETEETEEFEERS. FRIFE2%RE LIRS . X
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4.1.1. ZEREAAMENE

2 (A AR PR AT RELE . RN AP AR DR S 1) S5 FE R 2 [29] Hansen f )3 H rlAPEAE I 1E
AP R[30], L6 AMEVFTL, R na Mo A5 iEA s/ANER[31]. M4 aHr[32]. HT
R (Gravity Model) [33] PiBIF 88K X (2SFCA) /775341 A RN AT 8 [35]%% . SAI, W%
R 3 M TV B — s b, 9 e ) R B2 A R IR )L B B AN B R SRR A P S ST 1 B AT A
PE, ASREAERRH AR I S T IRAT 25 [36]. FEARZ S [ WA VEPPAN J7 i, 2SFCA AEE Jy iRy i
Hish) iz, HRNEZRENAET37]. BEIIBEALEMER A AT (Potential Model), 5 2SFCA J7i%i%%
TIE— N EIRHESL[38]. (HH JIREALVE I AR R Wt 1) 254 T AR AT IR 1), T 2SFCA VR H — ik
PR B0, AL, 2SFCA J7iEf3 ot T # a4 S AR, W EvE TR, UL R 73 2 1) 56
KR, NEMARERY RIE AR MU 7 a7 I ANESL[39], 2SFCA J7vE M H U AL 1 8 i o ml s v 4y
MTRIE 50 H i I 77401

2SFCA J5i%:5¢ 5 i Radke 25 A2 H[33], JGoKH Luo Al Wang #4723k [38], FLEABAL @ L
THECR A 25 FR LS R TR SR S A B R R . S8 ATRE T HEFY L, FEARFEETHERE
IR R FE TR R AR T TR 55 5 108 R =AM E[41]-[43], A H AR08 IE B 5 A% (1) Hh 21
PREEANSE bR S A O o T RE 88 AL BR AL 25 TN 75 SR 1K) 2 4ERRAIE , 2SFCA J7VEAE 2 3L 10 an A [ 2tk [ 441,
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PEFRUCHES 73 Hr B e R H

SR, AR 2SFCA J7i5 208 T EE B ol i, JHERE REM R RN B A B BE[40] [48].
7 2SFCA /1 Dai #2H, KA WK EE A 2SFCA 18 T2 12 4 I #E B8 T2 K 5 [44] [49], s 2SFCA
ARy I R 1 5. Ga2SFCA J7iE3E R LA R PIAN 5 R 58 iR [33] [34]:

F—, B X EFE MM s 7, DU Bt s 2 R PR BE B8 do N i i 23,
LR R j AT N DR IR 3 oR 0 R 3 3 s R DA, e X e i (i N gk
IR &, THEAETRE R

R = o
! Zke{dijsdo} G(dij ) D,
KA D REGATFRIPTC L N AT G h B8, H P8 FKES AR 2.48 A7k
PN, TR DO NATE FE N S EGE 5 Dy, BITE SRS dyg AOLE &y j Z MBS IR RS, 5
TG k TRVEAEAE FHA (B dig<do); ;I8 it s (I TAR , A FE R4 T 24 Bt X A ik B i e LA
R, SRS I R RS (A P AN GERE . G(dy) 25 187 B BE B ) L 17 oo O o ki B, AL
IR LR A
i) o

G(d;)=——— (d, <d,) 2)
l-e ?

00, DUNXORTESRA, BUNATTHTAT Bt s iR 2% AR BREE B8 do 1A, BRI 1, SN E &R
BRI B AT, X et S R FR LG Ry A R B R UK B B A T SORR, 15 B R RN
TRE B A B R T A 4P, B ORI AT IA MR e S

4"=3 G(d,)R, €))
Je{d <dy)

f£458 2SFCA J7ERR 1 28 1 IR B St B LAAL, A7 8 HoAth 7 T i) R B 1 . — S8t Fe R B KA &R
Fie, $EH 7 A2 2SFCA Jrik(V2SFCAK I B 2 42 LU o a2 6 (O I R AR [50]. Jufig vk 2SFCA U5
ELERTA N X A B — B SR K X K/N B BB, Tao “54&H T Multi Catchment Sizes 2SFCA method
(MC2SFCA), R85 3Lt U1 B AN [R] B4 & A2 (51

AT E AT 1S AP AT AR TR BEMRIE N, HZ2 AT R N T R S A0 AR AR IX
WZE R, G R AR DAAE R ) 2 NS RRR R . PR, AW T R R R S AT DD
1T R ERILSAFAE, 0 R R N VB A 0 e, W8 22 A A VE BB : RO IX (A 25 B ) 3 R
FAFHL 600 K(LIHAT 10 43481, AR % FE)E 1200 SK(Z15AT 20 73081 4y X 8 W] SRS S Bt
ANIF) 7 () 2R Wit AT IE MR SE PR AN, MRS — A2 B BT AR 2 [52]

&4t 2SFCA 75 1238 5 B T (a7 5L (1) R ) L B AR B 5 el Tl s Do A 2R ey B LR AT BRUAR , FLIX T V26 5 22
W T B2 I AS @R LB ST 1 % X 2 A, TR P PEAG AR R 22 o 1T Bk 1T AR 2542 11 3R B S i i
RS EESE &, OSSR FE BT A [36]. AR BEIMATF & B SEAB I, — L8223 SR T JiCHh [ B A2 K0
Xl 5 A2 7 4w #2 9% H (Application Programming Interface, APT)3R1SHEFFE BAZFE AT A 18] [53]. AT 7T A
B K “REE A7 APL, i8I Python 3RHX O-D #EFEMIATHERA] S AR, #4R ArcGIS Fil 2l FE 25 1E

(M
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NIEAT AR, DARTHRE AR 5 LS 5 7

FEIR AR A RN S5 T, RSk = R R AR R e bS5 Sebn i s e, AT et T sRE
FREHRMAL FRIERS . SR TEEF L 2~5 A HORSFE, HL EREN G2 IR EN
TR, #i e & ERURST AR N B T AT B 3 A M. B TR RS O RE R s
A BE B L SR, W) BB AN A B B IR (1], 2 b RTIE MR S vh A5 FB B B SN . TR B4R AL
BETTXGEE, HAAMER A INEAR, DLAT AL A S IR ST AT IR K [54]

4.1.2. NFES

FEARREFH, 8RB RVPAE Z A Al ik A T25 . IRYE Lorenz B 52, RAIA kit
AR, MR Z(55]). ZABMBUETEEY 0~1. MREBIEET 0, FRE AR, i
W1, A A PR, BB AREHE AR TR

1 ) Z[—]Yi+ZiYi
Go1--Y"| & ZimLali 4
nzl[ ST J @

Hrh, GRIEEREL n NABMMECRE, Y, R 1 ANFIE i AR BTl AL

4.13. HEREZ=EESR

NTRFUAE DCEAE 5 5 84 N A1 1728 (] SR I, AT 53E T s B ASL 23 T2 A GeoDa, %7 1000
m PR BT AL X S R Ay B S N PR 8 R A3 8] E A 58 70 BT (LISA), I il 152 B 4 i
%5 BHURBC B B 2R N D R AO A AR S RFAE, B RO 75 R A 1 2 T e it X e i 0 AT VA e AL
R 7 2 8] BT N A B LN 5 AR 4R T o) — AR B 2 TRV B AR L, AR AR 70 vh R SR B
AN ZEREAUME 5EENDRLNERREE . IR RBCGRIIPIAN AR AR 28] EARL,  FOCHR Y]
PR AFAEAR R AR A OR R o WA B R 2 8] B A SR T H B s R [56]

1;1 = Z;Z::l W[fZIj 5)
7= %% (6)
k o,
. X/ -X,
7l =F 7
1

Hobt, W, RSN, Z, Z/ . xR AMBKINEEAD, xR MK R R R,
%, FI% 4 B AR A CTRIZ R 2 A B T . o, Al 0, 40 B 24 N CUREE AR o2 (28 i (7 22,
SET e, X EAE AR R TR UK R R B - B oRGE - B, B - AR
(5 - 1) MEME4 - TR - 3 MRS — IR T SROIE - ). HrPBOREsS — IR FR(A - 16). (R4 -
R - ) A7 ) S 36 1

4.14. WL ERTH

N T PP R AT LI X S A X A B B IA MR AR RO 2 22 5%, AN FUR U5 2 73 BT (ANOVA) U5
%. ZINEEM T KA RWNFERAN) 5 EL R AR HE[57]. B, MNEBHEEAT T 25,
RT3 B DR 205 =2 BT IO T B Ak A o AR I 7 257 VA I A o P 8 S 1) B PR 32075 22 20 W A5 R (Omee-
Way ANOVA)RAS: 56 5 2H (Lo 3 [X 45 e 3 3 X)) 2 8] R T IA A 22 55 o Gt TS5 2L 18] °F- 75 A1 (SS penween) AT ZH Y
V-7 F(SSwianin) > PEAS AR DX IR AT I B AT ik 22 57 5 VEBE A SRR I 2 2257, IR IR SR
SR 72 B B At B SCHr .
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SS

Between

_ deetween
F= 55 ®)

Within

df Within
4.2. MREBABIERIR

4.2.1. FARXIHER

MR T AL E R, NI A A S, S 6587 km?. H-Bk4aE A DS EHHE DR, #8E 2020
R, ATWHEANAND 931.46 5N, HIsE A 808.49 /1N, IAEILR 86.8%. HRIE (2023 fERg T Z
FENEUE BRI SO R ARG ) e 0 4 B RN B A 2 3R 2 —, 477 60 % KDL |
FEENTT L 18.98%, 65 % UL E (5L 13.7%, Him T2 EIHAK. 2023 4, ZifE, o, mvE =KX
ZRLFERE IR 30%, CUHENEZIA S

PR 8L RN 1 A B B &% XN VB B, R O X S A0 XG4 B DX L3
k. R, ZERAWAEE LXK, B SCNARRBEF R I HOIRIX; HRNE MR ME. LT BK K
EVEZSIXORRB X o

4.2.2. HEKIE

e R TN RBURFS B ARSI 5 0 X ST IR B A X 2 i, R Wit A 4
B, TR HLEEAS B . @5 python A F b R b BT 4 i APT KM b A B 20 B AN, % kAT
A fRALEE . FLIREUEE B T AL X Z AR A A 1340 N 1),

Table 1. Example of information on community elderly canteens in Nanjing City

% 1. ERAHLREEREERR

DISTRICT NAME NAME Z a4 AREA
FEE X PRV B /INAEAE XA Ok X A 3 118.75913  31.346481 120
R X TR X PRV A K R A X O X AR 118.810121  31.325741 120
R X P B B X 0 R R 118.831993  31.34601 120
B X P I T TR X PRV B A X A S O X 4E & 118.823181  31.371161 129
X B 5 T R DX AR VBT T i O 4 X B A 119.0655  31.290191 143
TR X WeF LA 1 X B E R EBLLTRE) 119.02369  31.339178 150
R X TRV DX A e DX Ao o X 2 A 118.9258 31391597 160
4.2.3. BREBUE

R A B R i X ol TR 22 fm A Wk, FESRHL 2024 AR 5 /X B8 6263 2%, %
WA PNX L. bk, PNXEEREL. PSS DX REBEEEALRESER, FFE K 4R
(K-Nearest Neighbors, KNN)##{E %} #2b §9 5 P Fodk 17 442 (GE 2).

Table 2. Example of community information in Nanjing City

2. Ram/ I XERRS

INX X3 PrimeaE #sds BUB R Mk bR BB 2024 AL
1E SR 4 WE VLEAE ESE BRSBTS 2015 [ “YEl7 ] 43 2624 27,418
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gk

WEE N

e J AR T s — 3

PRAIPEL H

IKE &
IKE &
EE T A
==

S
B

S
B

S

o
ot of of b

i
H+

2020
2015
2016
2017

[ “H%E” 1 40 331 34,943
[“HE” ] 70 169 46,978
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Figure 1. (a) Offline mode accessibility analysis, (b) Mixed mode accessibility analysis, (c) Offline mode LISA analysis, (d)

Mixed mode LISA analysis
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Table 4. Accessibility classification area in two modes (unit: km?)
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