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Abstract

Objective: Grasping the operational efficiency and influencing factors of the basic pension insur-
ance for urban workers in China will help to reduce the financial risk burden of the basic pension
insurance for urban workers in China, improve the direction of institutional reform, and realize the
orderly transformation of the system. Methods: Using the DEA-Tobit model, this paper analyzes the
data of basic old-age insurance for urban workers in 31 provincial administrative regions of China
from 2015 to 2020, and deeply studies the operation efficiency and influencing factors of basic
old-age insurance fund for urban workers. Results: The efficiency of basic pension insurance for
urban workers is affected by social security burden, fund sustainability, economic development
level and old-age dependency ratio. The level of urbanization and the scale of government public
expenditure have no significant effect on the efficiency of basic pension insurance for urban work-
ers. Conclusion: Overall, the overall management level of “job security” fund operation in 31 prov-
inces and municipalities needs to be improved. Among them, the static efficiency is still at a low
level. Although the dynamic efficiency level is high, the pure technical efficiency is low. In addition,
there are regional differences in China’s “vocational insurance” funds. The returns to scale in eco-
nomically developed regions are mostly increasing, and the returns to scale in economically un-
derdeveloped regions are mostly decreasing and only five provinces have reached DEA effective-
ness. At the same time, there are regional differences in the operating efficiency of “job security”
fund. The operating efficiency of “job security” fund in the eastern region is better than that in the
central and western regions. Based on this, it is proposed to improve the efficiency of the fund op-
eration, enhance the sustainability of the fund and implement the progressive delayed retirement
policy.

Keywords

Pension Insurance for Urban Workers, Fund Operating Efficiency, DEA-Tobit

Copyright © 2022 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

2021 FEANF Gt i, RECEEN T HEZRES . BTG A D2 PR 0 £ ZRES 2 A
R CRERE”, BEER “REER” B BRIE”  EADZRN, KEM HARZPREK,
SUHEKRTRIAT, B EIR T AR IR RS (LU fRIRR “BRLR 7 )18 H 25 52 2 BUF A2 1)
KE. 2020 4, IREEER THAFEZIRE R 6925 AZ TGRSR, HIK AL R G A T
TR YR S IIRIETIRE, T “BUR” EEBTHCRIRME W R, RIFE SIS T8 MT]
FRalth, TR E “RRR” MK R BAA EEISTE . Wk 1 PR, 2015~2020 4F, 4F “BH
7 FEGWNIEK T 0.5 15, FIIEHEN 9.7%; A R HECHMK TIE 15, FHIEH 15%:
A CHVRT BE RIS REK T 037 15, FHHEEN 11.6%. = “HRR” SHERANBIEK T 25.3%,
TR 4.64%; 2E “HUR” SIHFRZ S NBIEK T 39.6%, FIIEHE 6.9%.
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Table 1. Status of basic pension insurance fund for urban workers in China from 2015 to 2020 (excluding Hong Kong, Macao
and Taiwan)

< 1.2015~2020 £ ERHBEIR T EAFZREESKACE. B, SHXEKRIM

. SENK FEFEE S A LT HELEUN Ritg4
B AN #E AA 1858 f5¢ 13 1258 13 fL7w W
2015 26,219 — 9142 — 25,813 — 29,341 — 35,345 —

2016 27,826 6.1% 10,103 10.5% 31,854 23.4% 35,058 19.5% 38,580 9.2%
2017 29,268 5.2% 11,026 9.1% 38,052 19.5% 43,310 23.5% 43,885 13.8%
2018 30,104  2.9% 11,798 7.0% 44,645 17.3% 51,168 18.1% 50,901 16.0%
2019 31,178 3.6% 12,310 4.3% 49,228 10.3% 52,919 3.4% 54,623 7.3%
2020 32,859 5.4% 12,762 3.7% 51,301 4.2% 44,376 -16.1% 48,317 11.5%

BHE R ARPIE CPESGHEE) ARRBIE T

2. HRGRIR

[E 47710, Samuelson (1958) 8 J#2t T OLG ALt ik 2 AR AE S AN 77 2 ARG SBGHAT I AL,
T B3 58 1 7% 2 MRS ORI FU BRI LAl 1], B 21 2 Bk, Wanke A1 Barros (2016)F FH # [ Bt DEA
BETIRIEFL T ARG A 7] 5 B ORI 52 [ 2] Zha 28(2018) 48 i, 4107 “HRIR” R FIEE ST/ ELIh R
FIAIRI S Ge B I BE B 29 (3]0 Mel (2021) 7308 T REETT A FE 48 (7R E RIS AT RO, RIAE AR AT
BRI SN, 18 F5 2 PRI R () 1 [X 22 S5 1) R e oAl ] 5K B SRy 9 1 4]

A 7T, T RSB ROR I RS2 BIVF 2 25 v, Hoh K2 b B0l .45 23 rikont Hegk
ITSEUE BT BE35(2019)i2 ] DEA THEHIFEIS 1T 8023 LA Tobit [ JEREAINT “HRLR” 1847 %02 (1 g2 [
FAHATOHIE, RIL CHVR” BT R BAR K TAN m A BOR BB IX 22 e P, () IsS b [X A= 7 S5 B R | B2
WEFR S “HMR” 8478 BA B3 IEA OS] 5 E R A5(2020) i i @ 2 AR 2 M 2% DEA F8L, X
H 31 MEH “HRR” BTt B Xz R, B IX A5 R AT B K. 2
FE v BUM A LS USSR 0t “HRIR” SR HA HE R [6]. LERQO2)MN A —MAHATHIFL, &K
TEASREBUR BB TS PR AL 78 2 I 7R 2 AR BRI — ). 1 i ik BA B ZE 2 N VT 5 500 4 2011~2030 FHIA
USRI , L JCm i b 2 5 < BROR AL Sl SRR 00 B 952 % 4 11, i J 0 K L T B2 GMI(1,1)
MR RSB BN, K i 2021~2030 554 772 £ 9 FlUZ T IS Bl 01 DL 77 2 W B 51 40 &R
(7.

ITAER DEA BERE 0 T 5 KA 2 RBE I Ss 17 RO T i DA TE K 1 — B8 & MR, I A SR
k2L FH DEA-Tobit iIX—7J77%, #—0 7E “HR” FEEIs 1T M EE ARG I A R 2%

3. BURE. fBiIRSMRAZE
3.1. #iEkiR

ASCHT I E EEoRIET B R G R AT RATESE, B3 (hESHESE) &, % 2015~2020
FEAE 31 NE L 186 MEARURE . K DEAP2.1 IS IR T3 A 95 2 AR I8 B G B S BCR M Eh 25
R, KM Statal6.0 FEATHZ M K & B H .

3.2. #EFRIEER
BN PR . DEA ZCRIEAR > ARG AR bR . SHMOCEH NI, “BUR” AERER
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FRF

“HROR” B (xD)s SR T ANB(x2). BB AZ3) AR SRFR, BRI TR 2 (RIS 2 5
iyl FREREE SR IHER(y2) v bR .

MR RIE AL “BUR” RREIPR, HIXEVER AT WEAKT . BEIFRL. B
AR, S RTFFEERE ). A ORI FHHSERTREXS “HUR” I EIa AT RUR ™ AR (K 2).

Table 2. Factors affecting the operational efficiency of the “job security” fund

F2. "R EEBTHENZWESR

A A AR fERE
Fho ORBE B () k2 OR IR AR ML S H /I B S
BT RESEBE T1(f) MRS G AR RN
B 2% R IKF(gdp) %ﬂﬁlZ)\i’}J‘ GDP
BREFAL KT (ul) SRAEN T (5 X RN L
BAEPLFE H(odr) 65 % K LA EAN/Z B N1
BUR A 3L 32 U (sge) BURF A LIRS SCH 5 I BUE SR e

3.3. fiRAE

AIFEERR DEA BRI “HOR 7 SEG IS AT RCR BATHS P . 1440 DEA Tk IR IR
LI, Tk o MR i AT A L B R, ok 2 i KR T, T9 R I AR AR B 2R DEA
Uik 7 A48 DEA JHikIIskEE, (85 RS RO RREAZ 1 HIRRHI[6]. AL DEA BT PR :

min{ﬂo ﬂ{isi +is;ﬂ
i=1 j=1
s.t Zn: AgXig +87 =6,x, (i = 1,2,---,m)
0-1,0%k 0

n

D Apxg+s: =y (j=12,5)

0=1,0%k

29 20,0=1,2,---,n,5] 20,5, >0

K, R 0 NIRRT i Mo 5 0 DUSKBITHIES j Mt n N RITTAEG s
NN m R e RORIEBTEERIET T /NG .

34k, MHA Malmquist FEEO I “HRER” FEGIs AT B BT BT . 2l DA “HAR Y 255
RCREAE N R A B, BB “HROR” S Gas AT BRI R A R A, WA Tobit 1] )4
B, BARAXIR:

v, =By + B fr+ B fs+ Bgdp + Bul + Psodr + fisge+ ¢, 2)

EBARE y, o BUR EEBTHE, RE 3N ANETE, By S for 9 “BUR” Hdriz
ITRCEREHE R, & ARSI,

4. SBEERS 5
4.1. DEA 2254

MRS TR BCR bR, 5 R M FIBR S F DEA-Malmquist, 5 THARME ., SR A F KA,
I TEAR A R, b “IURY G TSGR . ShARRZE (8] i DEAP2.1 BT Hr45 H
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2020 4 31 MEGATEIX M “HUR 7 HEBATHER, WERERER AIHRBCR KRR IE AT 7
Bro &3 RRHEAFEREAZSETX “BUR” JEIZTHCERMEME DL IAAR IR .

Table 3. Analysis results of operation efficiency of basic pension insurance fund for urban

3. WHERTEAFZREESSITHRNNER

AWK LZEBE MR E PR AR
b 1.000 1.000 1.000 -
R 0.848 0.887 0.956 irs
b 0.804 0.814 0.987 irs
1L 0.944 0.951 0.992 irs

WEE 0.977 0.981 0.996 drs
ey 0.976 1.000 0.976 drs
A 0.906 0.933 0.971 irs

IR 0.883 0.892 0.990 drs
i 1.000 1.000 1.000 -
5 0.927 1.000 0.927 drs
WL 1.000 1.000 1.000 -
2R 0.862 0.871 0.989 irs
A8 4t 0.826 0.850 0.972 irs
AN} 0.794 0.817 0.971 irs
IS 0.872 0.893 0.977 drs
G| 0.799 0.808 0.988 irs
ikl 0.766 0.771 0.993 irs
i) 0.779 0.785 0.992 irs
"R 1.000 1.000 1.000 -
I 0.796 0.817 0.975 irs
R 0.831 0.951 0.873 irs
N 0.788 0.801 0.984 irs
] 0.911 0.939 0.970 drs
B 0.827 0.858 0.963 irs
= 0.876 0.895 0.979 irs
Fa 1.000 1.000 1.000 -
Bt} 0.775 0.791 0.979 drs
Hif 0.848 0.894 0.948 irs
Hilg 0.928 1.000 0.928 irs
TH 0.813 0.927 0.877 irs
B 0.881 0.955 0.922 drs

FIMAE 0.878 0.906 0.970

Ve irs RO USRS, drs FORMBLIRI ISR, - FOR VBRI A AL .
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4.1.1. 3RS

AR EIR, Y, 2020 4 31 MET AR X EEIBIT NG MR EIME N 0.878, AIHRBENE
40.906, MBLRCRIEME T 0.970, AT BRI ST R AR 8 31 DRFRTTH, AFAEaT. i,
WL J7ARRVEE 5 ANE T XA SR ERZ 1 GBS ITTAE 16.1%, FURBCER BRI
AN 0.873, RYRSIBITEFMAEERHXZESR, ARRMSEEER. 55, 31 METHXPE 8
ANE T X SIS AT AR ARy 1, UKL T X 2 eia AT RCR AV B e 0o, ik 56 3
AHLX AL ARG T 0.8, WX et XL G IEAT (KPR S, 7 BT S B A AR A

4.1.2. FUIEIREN SR

ME 3 FTULEE], 31 METXAHE 23 NMET “HUR” BEEsAT BRI #E s 3 A4, P
S0 T X )R PRI R S S Z AT AR T R AT HLE], EIUTIEBER AR IS oL R, @i k%
VRSO e $ TH L= e o XS A 20 AT, ma b7 Hh OB R IR L LA R K 2= e, RTFRIE
PR X 452 25 B 4 3 R G L ) 5 LA Uy S A 1) 2 00 RS M 1) R B3, T 0% R R A S B 4 1)
HH AR IS DX ) DA T S IO A T 28 1 4, KT A T B 50 7 DX sl N 38 43 B L B T AR K
.

4.2. Malmquist ¥ 534

BT Malmquist F8E0N 5 2015~2020 4F 31 NMETIX A “BUR” FEEIBITRCR, NShESMMA s
BATRCR A (R 4. 3 5)

Table 4. Analysis results of annual fund operation efficiency from 2015 to 2020
% 4.2015-2020 FEFEEEBITHERNNE

Fhr BRMER S BAREPES  AERBERMIES ERERER SR REN

2015~2016 1.016 1.017 1.014 1.003 1.003
2016~2017 1.009 0.980 1.000 1.008 0.988
2017~2018 0.982 1.028 0.982 1.001 1.009
2018~2019 0.596 1.855 0.661 0.901 1.105
2019~2020 1.598 0.651 1.460 1.095 1.040

P 1.040 1.106 1.023 1.002 1.029

Table 5. Analysis results of fund operation efficiency from 2015 to 2020
% 5.2015~2020 FREBITHESER

PR Z AT

APARBEEN  HEAETMEE EERETRE

AWK 5 BEAR#E S TRH sa% 5 %
Jext 1.016 1.074 1.000 1.016 1.092
R 0.990 1.052 0.992 0.998 1.041
b 0.963 1.061 0.960 1.004 1.021
1L 0.988 1.017 0.990 0.998 1.006

WE T 1.006 1.022 1.007 0.999 1.028
Uy 1.001 1.049 0.998 1.003 1.050
Tk 0.987 1.040 0.992 0.994 1.027

BT 1.000 1.045 1.000 1.000 1.045
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Continued
it 1.000 1.027 1.000 1.000 1.027
DN 1.011 1.030 1.000 1.011 1.041
Wi 1.033 1.011 1.001 1.031 1.044
2R 1.012 1.031 1.014 0.998 1.044
Gizye: 0.997 1.033 0.999 0.998 1.030
i 0.991 1.040 0.997 0.995 1.031
1IER 0.994 1.024 0.980 1.014 1.018
SN 0.979 1.048 0.978 1.000 1.026
¥ B 0.969 1.050 0.968 1.001 1.017
il 0.973 1.044 0.974 0.999 1.016
TR 1.000 1.058 1.000 1.000 1.058
i 0.970 1.056 0.975 0.995 1.025
piae| 0.993 1.058 1.018 0.975 1.050
HER 0.987 1.045 0.990 0.997 1.032
(il 1.002 1.051 0.985 1.018 1.053
B 1.002 1.052 1.007 0.995 1.054
= 1.000 1.049 1.000 1.000 1.050
[l 1.000 1.072 1.000 1.000 1.072
(it 0.963 1.050 0.963 1.000 1.011
HR 0.968 1.021 0.978 0.989 0.988
THlE 0.985 1.041 1.000 0.985 1.025
TH 0.973 1.040 0.996 0.977 1.013
Wi 0.987 1.051 0.991 0.996 1.038
SRSl 0.992 1.043 0.992 1.000 1.034

% 4 FTLAE H, 2015~2020 EAEEEESIBATRCR S —E ks, (ARG, RIS KRE,
CPURT IBATRCRE . R S TTLAEH, AE 2015~2020 2 8 e E R ARG H RN T 1,
MALE AR T LA HY, X S bth X 1 2 R SRR B W A, T E AR U i S R A =
SEIURERE, R R 1 X (1 IS AT AR DGR 3R R Db i eI o, (R BRI S AT BRI A 15
Bt
4.3. Tobit FHLER

PLCIRR T SRE MRV RR AR, IEIGEMT “HUR” JEIa TR R R A v A& . i
statal6 BAEXTEARHEAT 73 4T JE 15 219 6 104h

MSEUESRKE, ORI EHMZ A RACERT “HROR” BGReR BA RE IEMHR, KXz
TR XAMBUG A B 85, AR T30 “HAT” BRIk, e n RrEae o “ IR
HEIBATHR R EE EMK, RYIEE W RFERE /MR 3 X, 3 S I4T ORI R . I AT XS “HR
7 MR 2B, RYPREACKCTFRTEAR T “BUR” BRMET. BEEIFRLE “BUR” %
RERFETHK, RYZRACTERE IR “HUR” e s R ImHE . BUF AR RS
“HRGR” MR EBHAR, EARE, KUY R MERAZBUFEUA A LSO R
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Table 6. Tobit analysis results
= 6. Tobit FHTLER

5 ESLSIES FRAHLX b P B IX
ya \E
A — JER = R Y
, . 2.3984™ 0.7750 3.9597"
A PRI A (f) (3.60) 0.51) (4.60)
. 0.1360"™" 0.2249™ 0.0582
M4 TTHESERE () 375 Qﬁ) (19,
o ain 3.79¢-06"" -3.40e-08 3.24e—06
QZ‘ S
EEF R &K (gdp) (2.39) (-0.01) (1.30)
_ -0.0066 0.0016 -0.0190""
SRERAL KT (ul) (-1.54) (0.22) (-2.97)
-0.0256™" -0.0048 -0.0280""
ZHEPFF H(odr) (-5.30) (-0.54) (—4.74)
" —0.7893 -1.5354 -2.4556
BURF RIS A (sge) (~0.59) (~0.55) (—1.45)
Constant 1.0750"" 0.6685 1.8040""
onstan (4.02) (1.25) (4.84)
LR 46.71 24.79 44.97
PR? 2.2660 1.7872 8.0723
Observations 186 60 126

t-statistics in parentheses. ~p < 0.01, “p <0.05, p <0.1.

N T R PR TSN R ZO R FE S T AR M AR R AU, KA — DA A
REA . ZRESM I SR P B X o (AR SE SRR, 3k e mT R RE AR AR AR IX (el VA 25 R 25 IR A R, 4
2 DR BEACHEAE R G S X (B VA 2 R AR G, TR KO AR PR TR LA P PG At X [ R 4 2R I 2
TR o T RE R AP 2 ] S STt 1) 2 5 A PR S 6 v G A 7 B, DR Ko v 7 s X ek R
KU e, RZH X K3 12T ROR B A IR 2

5. G RBUIREINL
5.1. &g

1) Bk FRE 31 NMETXE “HRR” BEBITIE SR TRAKE, S MFKEBRER
B AHAERR R, B SR EBACEA R . E IR BRe IRz R, S5 REHX
PIRUAR I 22 i 1, 8 R R X R RS4RI 22 s s HAN 5 M E 1A% T DEA 4K

2) “HRR” B2 RMoREEAE . SRR 1. SR RKCPRIZET TR, IRk
HCERBUR A LSBT “HRIR” RS mA R .

3) “BRR” EEMEBITHRAEXEES, REWXE “BRER” EZEBT 8 BEILT o EtHX .
5.2. BUREIN
5.2.1. AHERAEEEITEE

ATl L, SR A 31 METTIX I “HRR” & T IF SRR KPR, MBS RR K
Mo (HERBEEREAC, SIS IT BV IE G R T o R IR 75 2% b DXCRR 48 24 Hh 52 i 0 S A7
TEI 0] ] 72 22 IR THE AT RCE I i, 18305 Hh X RSB BT T R 0 308 T RCRER = 1AL
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4

W B WL LI5S TR BORIL. PHGEG X, AT DAY H A R AR M X R A Sk < EUR A A 4 DA
TR IE A B B AT R 4T, KRR & A . F4h, T Al AR R AR R %
R X YR “HRR” RURE,  IORBUR B 4 B OF B3 R DRI Z R iR T T 2B SR AR AR R
PR e (3 DX BRI A BT, LR e B S AR R IS AT R I

5.2.2. RARESTIHEREN

“HAOR” B AT RFERRE TN S G AT AR B WA IEMR, Y 9t G m Fp AR A8 )0 A€ 2k eis AT A
AEEEM. BRLE PR St Ll A Bl 1T “eRSE” , ARSI SR
FAHEKT . EeERSIEEREESGECARANER, FREPGRESH X BT L Rsh % 28 W 1
AT ERAFAE s[RI B [ 45 e B RE PR “HALR” 6l BEXEAT R AT S IR o S ALK — Ty T 4R L T 55
“HAGR” HIBEGRES T, MUF X R ARG EIS PV TTE, LR s R 2 et — O i B TR
T RAE. BRI T B, SHEBSMNEHAR I G RN RS ST R G RS AR, TR e
AN - BME - NPT, DAL e R R .

5.2.3. SKhg#nAERNEIRIRIKBUIR

LT IR EER DA E N REIE AT AR KK PFHNDORG @GN DL . iR4E Tobit
BRI AT R, IR S “HUR” MR 2 RF MK, B, @i @R IR RER T LA R
HIEE N UH R, AR E RSSO ST, MR EGE R KRNI, —2 5 BURAMSS
B, FEAREE A N ARSI R 1 55 3 0 BB AN R IR, BB N 1 A SRR R 55 30 70
s ZREHBLAE T, ARZENSOHRERS], SATE - RIBR FRBBOE, LU DR ik 2
RIBRBOR K I St = A5 i AR IR R AR e BOR ) F % PR AT S I, DR T St 5 45 S P 1) 5 SiE IR IR
PRI, FRVFER R R TAE T )5 B dk R RS; REEH Rt ENR, D%
B RS, LA BRI KT 5 IR B Ak, DA SR E IR BRI BEA B ORI R SR B0 77, TROE
LA N BBRE,  S0h & 4 57 3h A IR IR AR Bl o

Sk
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