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Abstract: For the non-profit organization, data envelopment analysis ( DEA) is one of the most effective methods for
evaluating the performance. In this research DEA was applied to analyze the relative efficiency of six environmental agencies
that have implemented the 10th five-year plan for Taihu Lake water pollution control in 2001 —2005. The results show that
technical efficiency and scale efficiency are unsatisfatory because 40% and 36. 7% decision measurement units are of
relative efficiency, respectively. Thus, nearly 60% decision measurement units should be regulated, and the functional
relation between input and output should be recognized. For the external factors, significant difference is observed between
the enterprise number and overall efficiency, but no significant differences among population, economic development level
and overall efficiency. These resulis lead to suggestions to the environmental agencies on how to improve the implementation

efficiencies.
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Z—B RN BRI SRR B AR R R SR I T IR R B AEN  BE R FBURLE E
A I B IR EA AR BRSO ERCRIEAG T T BT — B E B E R ALY IR AXHEER
PR ASLERTIN S , R R HBA T BRI E 5 REOCRA 7 WE, B UG FE—E/REA 2 8
B LTI T B, A RE R A = H R X R,

ARG R R 3 BT W55 ARG A7 A R RRIPIAl . St RIPEAL 58k, B Rl SCik e
HAEH %5017 (data envelopment analysis, DEA) #8—Fp, DEA J7 32 3% Charnes, Cooper 5 Rhodes 3
fir2E , LA Farrell BBARSER Tk 200 & & R BB MR, 45 B 78 1B € SR sl T 2T
LW AR, MTE RN T e S (DMU) X — 4 8, [RFA LR A B H T 2 IR R
£, TURER AR KESRNS AN, B—1 DMU B8 R%E T &M H AR UBR AR EHE,
BP0 = P R B/ BRANK A S, TR 738 SRR  BORER AR ARPCR R, 2T
B REEN T 0 ~ 1 ZIA],

DEA J5ik B #2118 DR, 80 R R A M1 FIST0TH |, inAE =4l 4RAT (B BE . 2T RS S
R P O T R R AR I E B ITAE i, AR SCRIAS DEA 7 SRR VEA R B WA BR R R BAT AR K
154 b6 2001 ~2005 4ETHRIEIRER , ZERL = W8 5 DL B2 AR 7 B AR 250 b, 0 A E IR B
HIBARRR HER S BLERCR RSO, P m & PR RIG B R 8 F E R R SR e B
, R EBOR R AE kS %,

1 HRTEBEMER
1.1 BiERBEGTHEM

FIF DEA #4730Vl B EZ ORI RIRZ B IR AR KB KI5 R piiG + HIH R VHiVL4E “ bigs
WX K I3 BYE + TR IR 4 “ KK 5 BLBiie + F KM TR 7 \2001 ~ 2005 4FHTLI4E VHTTLE K
A.B.C.D.E Al F i 6 MW I RE AWM AB TR BEFERR R IEE T T A REE
R UL MG ITHEE

i3tk DEAP2. 17 fl Stata A R BF& F) STATAS. 0,

1.2 MEERTF
LI DEA PP — S BCERN F 2R IE 1 iR,

R4 Collect Data

ZIPAG AR | e BN 7= I PR
Select DMU Define input and output Define DEA mode
4T DEAZ}#F DEA analysis
AMER I 2
External factors
& 43 Efficiency analysis
[6] JH 43 #7 Regression analyssis #548 Conclusion

B 1 Fif DEA FATRERIPMH LT
Fig. 1 Efficiency evaluation steps using DEA
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(1) PRAGAR I -5 DS B B 35 B

Do R DMU 22 A PPAE 25 R 5 B, BT E 7 LATR B 5 [ — T S 48 4 o i R 5495 B PP A
BARENI S, Y DMU £ H —BBE A T . DMU 893k B 2% MR A 57 H I8 B SR w1 .

RGBT, H KB TLATLIR B4 3L 19 AT BN A E] 200 ~2005 453181, AT R 4 DMU K928,
H¢Frp 2001 ~2005 4F A \B.C.D.E 71 F i3t 6 IR SR Sl & 547 , 55 58 it R) A0 =2 el kil o, 366 30 4>
PSR A

(2) BAT= H I RS 1 E

HIUEA ST S K UTR, T MR IFIGE BAR R ERE I AE RS HR B o R
=, AR RIR, AR AT H I #125ER) 3 MATUS 3 A= IR 1 Bis,

SRJG , FI SPSS BRAFXT N A BB HIUHEAT B /R B R T (R 2) o SRR BB S KR
7K FIRAR R K {5 YR BN B 2 ™ U R IEAR G, T Sk B RGH T RREBUR R LB EH R, B
I %€ DEA 7347 H) 3 MEATS 2 7= H T,

®1 PFEEABANTETH®
Table 1 Initial selection of inputs and outputs

&S| WH A EX

Type Name Definition
BA KIERBEAT BIRRHRRAEREENEALA)

Input Human investment People required for water pollution control of the environmental agencies
BA VISR SR BIMRRBTEARK TS JI4 B 2% (10°RMB)

Input Public investment Aggregate money for water pollution control of the environmental agencies

B MR RIHE AT AL TR RS (1)

Environmental administrative punishment cases sentenced by

BAT FETBAC TR

Input Punishment cases . .
environmental agencies
7= KRBT K RS AR % B FEAREWIE ISR 1 RARAERIEL B (% )
Output Percentage of the sections reaching the standard Percentage of the key water sections reaching the III class standard
7= 7Ki5 FE TR A 52 LR B HEEKTE R TR R (%)
Output Percentage of the completed project Percentage of the completed water treatment projects per year
7= KEREETIEFRRILR R FHFEREFKEREETERINRAFRELH(%)
Output High-quality rate of the project Percentage of water treatment projects reaching the high-quality level per year
T2 A= Pearson 16X 5347
Table 2 Correlation analysis of the inputs and outputs
bi S N KEREERE IRATBAL TR
I H Item . L. .
Human investment Public investment Punishment cases
KW K RS AR R - . .
Percentage of the water sections reaching the standard 0.690 0.893 0.725
IKI5 Yei6 HIN H 52 %R Percentage of the completed project 0.765°* 0.887** 0.758 ¢
KI5 JeibH TR K E L B 3 High-quality rate of the project 0.104 0.235 0.098

#*p<0.05, %= = p<0.01

(3) DEA M EB 5 mE

EEFFEMBRAFEEAAT, L BCC R (B N2 SR , variant return to scale, VRS) SREUE A
BEARFPBAER , ST B S  FR R IERCR A PLBER N, H AR R AR, % DMU fo
PRBLERAE R B T LA 2

(4) #47 DEA

FIFEAEHE1T DEA BRI, MAMRBIFER A O $ &5 K BK T A BB A3 R &, 3R M
R RAG T H AT H A SR
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2 KK HBAIE 2001 ~2005 EiTRIHITHE
2/ DEAP2. 1 7347, BT LAZRAG 2001 ~2005 4R35 KMA AT B IMRRB AT KBIAKIZHE5E IR B3
R (FK3) .

3 2001 ~2005 FifKH 6 TRRBENTEHBARAKEITH
Table 3 Input-oriented efficiency of the environmental agencies in 2001 — 2005

R Code PSR B BBARE AR RIS
DMU TE yps SE RS
1 2001A T 0.544 0.843 irs
2 2001B 77 0.851 0.786 irs
3 2001C 77 1. 000 1. 000 -
4 2001D 17 0.528 0.926 irs
5 2001E 77 0.632 0.953 irs
6 2001F 17 1. 000 1. 000 -
7 2002A T 0.380 0.938 irs
8 2002B 77 0.432 0.904 irs
9 2002C 77 1. 000 1. 000 -
10 2002D T 0.576 0.963 irs
11 2002E 77 0.420 0.990 irs
12 2002F 17 1. 000 1. 000 -
13 2003A T 0.349 0.868 irs
14 2003B 77 0.424 0.953 irs
15 2003C 77 1. 000 1. 000 -
16 2003D T 0.373 0.968 irs
17 2003E 77 0.512 0.998 irs
18 2003F 17 1. 000 1. 000 -
19 2004 A T 0.373 0.965 irs
20 2004B 77 0.410 0.938 irs
21 2004C 77 1. 000 1. 000 -
22 2004D T 0.833 0.935 irs
23 2004E 77 0.580 0.954 irs
24 2004F 17 1. 000 0.989 irs
25 2005A T 0.396 0.977 irs
26 2005B 77 0.437 0. 966 irs
27 2005C 77 1. 000 1. 000 -
28 2005D T 1. 000 1. 000 -
29 2005E 77 1. 000 1. 000 -
30 2005F 17 1. 000 1. 000 -
SF-34 Mean 0.702 0.960

drs: BRI ERE; - BERERSE;is: WERBIEBEIIRA  drs: Decreasing return to scale; — ; Suitable return to scale; irs;

Increasing return to scale

2.1 P4l A B PR % 2R (technical efficiency, TEygs) MR ZR (scale efficiency, SE) 4387
SHHEARMBM S, AR ER(TE s =1.000) ¥ DMU 3£ 12 4~ 5 40% , 4% 2001C 17 .2001F 717.2002C
T .2002F 77 .,2003C 77,2003 F 717.,2004C H7.2004F 17.2005C T7.2005D T7.2005E T #1 2005F 7, H4 DMU
) TE s <0. 900, BA B TCRCRE , HBIA R 60% , “FHIBARZRE 0.702,
SRR 5 , FHXTA SR (SE =1.000) i DMU 3£ 11 4>, 35 2001C 77 .2001F 77 .2002C 717 .2002F
7 .2003C 77 .2003F 117.,2004C T{7,2005C H7.2005D 17.2005E T7 A1 2005F w7, LBl N 36.7% . H 4 63.3%
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DMU K SE <1.000, A3 ToHRE . PR 0. 960,
2.2 HIBRBNRZS T

MR BRE AT  FEA /DT 1 B B RES A% T 1, MY BB MRS 5 KT 1,10
PRI A8 R &, I 2001C 77 .2001F 77 ,2002C 7 ,2002F 77 ,2003C 77 .2003F 77 .2004C 7}i ,2004F
™1,2005C T7,2005D T 2005E i #1 2005F Tk 12 4~P5E HIT N Bl LR A, T E 2001A Ti75F 18 I3
BATUAL T HUAHR B s IR
2.3 FIMRRMKBREDR

BRI RN AN A IR R A BRI R/ NS DL B A= 7 i 2% f (%) BB LB RER R/ 2B BRA,
2001C T, HABRRE KN N 1, BHBRRERN 1, B ARHAR R/ 2 A 7 i 22 B B SRRy
1, B AL T BRaE A ML, PN 2003D 17, MUAEALER /Mg 0. 968 , (B HFARMERIE{ A 0. 373, 1% 2003D Wil
HEFE TR o AN 2004F 17, HEARBERME N 1, BRI/ 0. 989 , BIRLER/NE o

BT F 3 AR BRSO ISR IR RS , 3454 Norman & Stocker' "’ i &
RORMEE B B3R A IMRR R BIRE DT, A 2 B,

Bl M Proper scale
2001C. 2001F. 2002C. 2002F.
2003C., 2003F. 2004C. 2005C.
2005D. 2005E. 2005F

B s
Tmproved in
short-term

H = ¥ fE# Inefficient DMU
2001D. 2001E. 2002A. 2002B.
2002D. 2002E. 2003B. 2003D.

2003E. 2004A., 2004B. 2004D.
2004E. 2005A. 2005B

[\

b E Zxy
B AN Small scale
2001A. 2001B. 2003A

B2 2001 ~2005 SFH KBS IMR R BE SO BE

Fig. 2 Efficiency classification of environmental protection agencies in 2001 — 2005

BRIEAETHRLE  IUERR SE = 1, TR TEvs =1 K97 2001C 77 ,2001F 77 ,2002C i ,2002F i
2003C T7,2003F T7,2004C T7 ,2005C 77 ,2005D T ,2005E Tl 2005F Tyt 11 A Jesf 8T,

MG UE A B 0.9 <SE <1, FARAR 0.9 <TE <1, £55 MAHI{UA 2004F 17, J& T &R
RES  FHNRIARRAT LR, AR BB BB HBORE SR,

HEFRICRERE AR SE > 0.9, FARMER TEvs <0.9, B BIMELES, FF5IAKHA 2001D 77,
2001E 77,2002A 77 ,2002B T{7,2002D 77 ,2002E 77 ,2003B T .,2003D T ,2003E 77 ,2004A T7,2004B T{7,2004D
T ,2004E T7,2005A T & 2005B Wik 15 N RFE BTG, TAMB/NT 0.9, HUR TATReH .

AR/ N« IUBEARR SE <0. 9, SRR & 3R , 70 2001A 77 \2001B 775 2003A T7 3 IR HTT,
BR AR/ , B8 B R AR X 18 , T 3 BT 3 AR B 4R
2.4 BWRKIFRER T

FMAELEZITRTEAL B T EHRATHERSH MK WG E K SR ES, TR N2 HE
SMEZTIN R R , H P BRI B 2 9 A 0l Bzt & Rk F (L GDP %) .
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SRE— 2B HRIX 3 MM E R N BEASCRER EA M, #17 T Tobit HHAH, B&EHEHAMT:
TE(y) =ap +a,%, +ay%, +a3%; +&
A, TE(y) RRARBERAE 0, A DB %, 0 b B %, W B TF K JBAKF 5 2 HIRZEI
SITERIZEK 4 Pim. SRFN SRR PAOHETRBEKESHRROBERBCRENE BEE
ik, RUX AR EE R YA R RSB  , IMR R B ARCERMEXN T AOHMNEK K RKFREET
xR, Mol SHRENERSERS B2 54, R L0V EBCE RBRT 5, 7R REEER
X Tl E OEHBER

F4 HNBERSEEHEERSH
Table 4 Regression analysis between overall efficiency and external factors

. FARE LA R B 8 i WKL (7)
Regression coefficient 3 t value p value
B Constant 0.625 17.548 0.000 ***
AP (J7N) Population -1.326 107 -0.562 0.308
AL ¥ () Number of enterprises 0.954 x10 3 8.569 0.048 %
GDP({Z7t) GDP 1.247 x10°¢ 1.804 0.108

#p<0.05, % * p<0.01, % % =p<0.001

3 MRGSEESEREY
3.1 BHR4e

BRI , NFMRJR 2001 ~2005 4E3HRIK SRR B BORMUERE , A1 30 MREHRAH, R 12
AL (40% ) FEFTE AR o STRUBHAR 11 A~ 5407 (36. 7% ) FAXTARER . FiHITARMREE R E
By AR AERCR SR , Rl iy $OR R AR 78 1B e AR IR T 22 7= o T 3o ML 35k 2R i J Y A TR 3%
FriES MRS, R Bk R 2 — RRIEH B , BLEYL AR BRI E,

HUBLR BT T, AT A B 12 NIRRTV BB AR , T R PR SITAL T MU R BN 3 R

SMERE R R Rt R R, N RIS R B/KEXIIMR R B SRR BERARA W B R, i il #5
HRBH B A ARRERA BE2 50, R Lo oF RBRHIN

L TR TR M, X3MR BRI R ETTE B IR S e — RS, BT A TR o %
AT HE RS, SR EBFIHITEI AR, F A 20 88 2 H3 R, JEid T, DEA
ARA—FHBUTH B CETER FIHEE AR, W B4 R B S N BURHLE B By st 324
AL
3.2 BREN

AT ITHTARR) 6 TEMR BRI PAL , 82 I F LI -

(1) EAFMRIBAF= 3 2/3 BIMRRAL T A FER RS, BA T AR R N R RE, B H
BRI FE , B IEAE BIMBA TR, TORDL BN tH o BOE DU T MU IE R 5 BT i B A AR TR
B, BRIFE TR L B IHRIAEA T AL R , 3 s B A BB AL, R Bk B 2 — S BIEHB %, 4l
EHL AR B UHE

Q) BARMRRAF AR SROHEERIIMRRAF RABFRARLF B, ERHAEY
HERARERR . B TAEANAFRANRETTET, RELEEEES, DN ETERR, FEFHR
ZiBo

G)EBIMREHER RTIMRREE BB, ENZERE LM TR AR R, BEE Yt e
SU KR, B E B AR, WTinE ETHH RN WERE , W RIMR B IRR I TR —
NERTH,

ERRIERR, PR RIAREROERR L, RENREHEE, RT3 AT S THRE AR
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FEEMRYVERERMEHERIRE, X SR E B BT8GR S, B i, R EIERRMRYEH
PATRER B T3R8 SR BB R B, o 0 7R 35 2L A A ok R ol 8 A 3 O TR BB A 3R
B BN SR BT AR A SR AR R SR BEA TR, 0 R — R 22 251K
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