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Abstract

As we all know, inrecent years, environmental governance is a focal point in
the process of environmental governance, although the government and business are
put into a large number of material and financial resources, but environmental issues
have been slow to get a good change.it makes us have to reflect on the efficiency and
effectiveness of government and business in environmental management. In order to
study this problem, as the internationally recognized important environmental
performance management tool—environmental audit, into people's attention vision.
while responsibility for the implementation of audit institutions and auditors are also
attracting attention. Abroad to study environmental performance audit has been a
foundation, although we started late, However, research on environmental
performance and environmental performance audit are constantly in-depth.

This paper puts the focused on the efficiency of the environmental performance
audit, the efficiency of environmental performance audit research mainly relies on
the performance audit theory and environmental efficiency evaluation methods. So
we start from these two points to find a breakthrough to study the efficiency of the
environmental performance audit. On one hand, we study the efficiency based on the
performance audit. Measure the efficiency by using the traditional DEA model, The
environmental performance audit is to add environmental factors on the basis of the
performance audit. This is the inevitable emergence of undesirable output,
production efficiency and undesirable output showing an inverse relationship. This is
not consistent with the basic assumptions of traditional DEA model - "with a
minimum investment to get as much output. Therefore, the traditional DEA model
can not effectively solve the problem of undesirable output; On the other hand, due
to the efficiency of the environmental performance audit with environmental
efficiency evaluation essentially the nature of the contents of the same. We will learn
from the environmental efficiency evaluation method to use the SBM model
(modified DEA model) estimated environmental efficiency, further environmental
performance audit efficiency were studied. This paper chose to have a key role in
national economic development, steel companies as the research object, using

SBM model estimates the 2009-2013 five-year environmental efficiency among
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business situation and were analyzed using the Malmquist index changes in the
efficiency of enterprises, according to the calculation results and auditing standards
of environmental performance, the following conclusions

1. in the 12 listed steel companies , the highest of environmental efficiency is
Hangzhou Iron and Steel shares, In 2009 and 2013 has been at the forefront of
surface efficiency. Hebei Iron and ranked lowest in 12 companies, Although its
environmental efficiency are growing every year, but growth is slow and the gap
with other companies is large.

2 . Dby contrast without undesirable output and undesirable outputs contain
environmental efficiency , we can find, in recent years the environmental efficiency
of enterprises showed a slow growth trend, This shows that all businesses are more
concerned about the environment, but in 2012-2013 in both there are different
degrees of decline, and contains undesirable environmental efficiency of output fell
even more sharply, indicating undesirable output has a crucial impact on the
efficiency of enterprises.

3. in which Malmquist index analysis, technical efficiency and technological
progress of Shougang shares were greater than 1, indicating that the company in the
management and technical aspects are in progress, there are obvious gaps between
shougang shares and jiugang hongxing, because its technical efficiency and
technological progress are less than 1, and the five-year average of efficiency change
isonly 0.44, and the overall efficiency is decreased.

4. Modify the SBM model, then apply to the study of the efficiency of environmental
performance audit, It is not only quantitative methods to solve the environmental
performance auditing efficiency issues, but also a good deal of the environment
undesirable output. It provides a new way of thinking for the future study of the

efficiency of environmental performance audits.

Keywords: environmental performance audit; efficiency; environmental efficiency;

DEA-SBM model; Malmquist index
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BRAMY ) 53 RO g 9577 SVE BB 2 1Y, BEENTEREZ, A
AR IR I BT RS, HR AR BUERATT LG th,  Eridiek
NP FANE S B KGR S, RS2 TR RA K,
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P I M jkfjf
i ;Eﬁ EH;;ZI FAH | R | S
A B Ji 7t A JG Jimg il
Friff 22 3167540.44 16163.19 231513.05 674.77 | 1, 232.06
2009 = PNEN 11551773.07 55719.00 729455.54 2386.00 | 4, 619.57
/M 276515.41 5510.00 -216442.66 345.73 468.85
SEEME 2614916.08 21423.67 81834.49 1027.98 | 1, 783.57
Friff 22 3208421.65 15861.42 466509.90 682.27 | 1, 181.36
2010 /M 265, 899.09 5, 847.00 32, 069.24 349.42 465.70
= PNEN 11779222.64 | 55, 121.00 1707623.30 | 2, 524.00 | 4, 240.44
SEHME 2805939.00 21885.67 244418.14 1105.80 | 1, 828.04
Friff 22 3302242.68 16897.44 250748.85 848.49 | 1, 480.23
2011 =N 11541995.45 54241.00 926012.54 2942.00 | 5, 095.52
He/MHE 248670.96 3182.00 -16684.14 233.64 402.79
A 3000535.54 22795.33 159091.82 1194.13 | 1, 967.17
PR 2= 2515886.38 14971.18 379637.60 807.24 1397.62
2012 =N 7944244.83 49890.00 1313965.28 2900.00 4550.80
He/ME 231892.02 2965.00 -84829.21 223.99 373.24
SEEME 2753838.21 22020.50 118244.61 1180.46 1933.34
Frife 22 2729860.57 14892.87 254860.18 822.44 1394.03
2013 I KAE 8658899.60 48101.00 800976.14 3039.00 4545.93
He/ME 223607.83 2218.00 -293333.97 213.03 339.91
FIE 3081996.36 22430.17 52733.84 1201.09 1933.06

1 F I 42 RATATRARH, 2010 4R35 2011 4, RS AL 4 A IR
S A EFHESS, 20122018 4 RIIFIHBLNIEER) T 2630 T AT
VRS 0T, MR B AR T 5 004K AS S0 LA T 9k
LB I R RASS A W, FRAVAT AR 35 00T, 15 4000 R 2 921 4
FHEMAA FF o AR RIRE T B DL 05 R R 2
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ASCRTIE 12 A BTkl 7E 2009 4E3) 2013 4F 5 4E (%4 , A Malmquist
T8 3k AT TR B4 1038 B A . e N AR AR B 7 R HOaE AT
SBM-Malmquist 154025, 13 HEBARRAEF R, B SE A R
N SBM-Malmquist f& 5B, 73 H 45 RS A S A = H i 45 SR AT X T
LI Z IR ZE R, TR R RN G, WA =R s, LA
IEAF H ESERERR, Nk — 2D IR B G TR LR SO . 45 R R I A
G A REATIEE = HMHERCE, B R AH I H %
ESOR
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2009-2013 “FH), — ELAL TRCRA A AT b, XU B AR R RN I
AR, AEREIAERRFZRANG, IR —MEE AT, Al e Em
BiAR T HARFEE YIBTR 8 o« HUOR )\ —HERAE 2010 51 2012 SEHATH], A904EM %
Y34 2010-2013 4EHATE] LA K B 4N 40 7F 2011-2013 SR 1], SRS R AL T A7
HOVRTH . PN (X AE 2009 FFIT, PREHCRAL TR, e VEHAE |
TR, FEARYERFTE 0.4-0.6 2101, WAL RRTE 12 Al — B g i
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K 4.2 2009 4-2013 4 12 AP35 850 5 LU ]

HE 4.2 FRATATLLE H, 7E 2009 42 2013 4R (8], PFPEREE % 1P 3 (A 3
AARFE FI AR AL, 2 A RIS E T, HJRAE 2012 4EF) 2013
IE), PREERCR AT, 1 LA A RS R T R R K
TAEHIEIAE = PR . X U BRI AR, Al 3 A A 72 R A AR
wrs I EARRAEE R O A S, A AR B 0 TR K P T B

A EFOL T AR R Z BIXT B

K43 12 FEEAL 2009-2013 4[]SR 8RR b e 34
FEIRATATLAEH, 12 5K ATk Al RS ORI 7E S JE I S e
HARHN 0.46, Forf )\—8NEk. BURIEA AR A7 BN 03 LR B A 3 4
B, 5 R AR FIMEYIRT 0.8, TG BABG IR R A Ak
fE7E 0.4 %] 0.6 2 [A], HLANMLYY . AN WACHA - WA BRI A BA
S s I B IR B 80 3 B AR, TEA S AR = N R B AR i p T
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0.3-0.5, & A AL H I HEM RS RUE FIEAFE T 0.2-04 Z[A]. X
Ui IR E TR AL B A PR R AR B, I IR N = IBEEN G,
NV AR RTINS SR o AT EE S AN AR EE = I AR P2 R, RS A P2 L
RACHE 70 PR BLR I 7] B 45 Al 035 Bl 26 77 RO R I 2K
* 43 AEAHEH S Malmauist 18504 1T R

785 FAR HAREL Malmaquist
kA e A B ETIE R R
J\—#8k  0.8788 1.0211 0.9491 0.9692
BB 0.4001 1.0090 0.9357 0.9442
FAAY  0.4528 1.0574 0.9996 1.0570
AANAS 0.4196 1.0883 0.9469 1.0305
BUMBL  1.0000 1.0000 1.0023 1.0023
WAL 0.4521 1.0736 0.9587 1.0293
WZE 0.4527 1.0071 0.9306 0.9372
MIAMBE  0.9481 1.0689 0.9749 1.0421
MM 0.5847 0.8292 0.9510 0.7886
HA  0.8083 1.1542 1.1227 1.2959
KAAAEE 03191 1.0042 0.9496 0.9535
R 0.3616 1.0491 0.9779 1.0259
TH1E 0.5463 1.0273 0.9737 1.0003

H13% 4.3 FTLAE A . ASBImRORE . ARGy« AT B A8k LA R AIAI s A7
AE B« AN A i Malmauist F5ECK T 1, AU B3 FIER R AL
ARBEDIREIIRT 1, BB X VAL BEATECR DT AT R K HI5ET
AP A L AE [ 5 AR T A MbBE B TR R R, N80k, AN G 4
TP UL RN 1) Malmaquist F407E 0.9 1 1 22 J8], A2 BaX T LAk Al
A T AR R0 3 B BORBE AL 5 T I 50 i B AR, Lean \— 8Nk, SRR
TREORT 1, ARV T 1, B TEORES MR K TROR R A&
RIIFREE, BTL\—4NEE 1) Malmquist Fa50h T 1, 2 38 8 )\ — I ekix
JUFAEANE BT 1 — & REEE, (H2 HEoR Ty TR SFE L PG 18 i
MV R A o RAANIBE G RO P FE 805 /IN T 1, Al R B R TR O B A5 A
A BT A G AR o« AEAESEARIRR P H BT O0 T, RA BRI fr abT- 257
RVETTED b N ARG« MR 1 LAR B AR O A B e, =8 RCRAE IR
T 0.8, AN RCRBUR AR VAT KA DL AR A, K Ak R fE
BN 040 HARPABAML I RCRAE S P AE 0.4-0.6 ZH],
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*K 4.4 SHAEWEHRE M Malmquist 880401 R

282 FORMH BRI A Malmquist
kA, e Ak, BIETIE R R
J\—4H 8k 0.8692 1.0299 0.9624 0.9911
RN 7y 0.3058 1.3148 0.8772 1.1533
ENAD 0.4139 1.0792 0.9915 1.0701
AR AL 0.3581 1.2489 0.8677 1.0836
U A7 1.0000 1.0000 0.9877 0.9877
bRk 0.2572 1.0524 0.9026 0.9500
THEN 7 % 0.2341 0.4386 0.9268 0.4065
TP 152 73 0.9185 1.1120 0.9695 1.0781
[EEciE s 0.5643 0.8271 0.9220 0.7626
A 0.8104 1.1533 1.1379 1.3124
KA 0.3400 0.9788 0.9637 0.9433
AN 0.2783 1.0470 0.9067 0.9493
FEIE 0.4619 0.9927 0.9490 0.9420

M1 4.4 v] DUE ANy ALARIR 03 ASANARCRE LA IR 03 AT i 4 B A
ff1 Malmquist 580K 1, HAENB G FIEOR R MBS DR HII T 1,
YL E WA AR B BN 7 X T LA IR K4 T HR P Sl A2 352
ARBERKT 1, RIPLEJ USRI R KA [ 47 FUR e, 88k
WU T AEAN R AT AN LU A BB 03 1) Malmqui st FEALAE 0. 9 A1 1 22 1],
A A LI T LA AR ARl B A 7 83 e S AN SS9 i L L i DR T AR i A AR
MR TR FEIRBIRCR TG0, SANE AR S A RE A L, ST RIS H Y
AV RCRAE, B T BB A, I FEIREE I FRAR, 12 SAL 3R B ReR
FIMEN 0. 46, FLATARANER 75 % DL i A (1A B R A iz i
TPHRCERE, A2 0.3, XU ARNE ™ HEEENG, ZIRrr e
TR T S SR T T B AN AR AR, X DR A AN 2% RE I B 7t 52 i i gk
AT AP RCR VPO IS AN FLSE o ATTTEE— PR W] 1 SBM A7 ) DUIEE % 1% ST
DEA 57 by Ty FEANAR i R PR A TS A0 45 SRR B, ARBIL T S b A 55 2
K, RN ARG THR AR TSR A SR .

4.3 KB/
RELEHT T T EARGAT I 2R PR, 1595 Yo 106 22 UL R B8 Ak, (0 6l

B, % 12 K EWRBAEA AL BN I EHE AT oM, R SBM-Malmquist
AR IR A Aol A LA HEAT 7 A RCR IS, JFx Hrp A& A AR 2
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3. AN 12 KT SRR 5T, 12 SBM-Malmquist 45 %1
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B

B 1 12 Ak 2009-2013 AEHE N2 H 35 b i

BlE B = dE (o | FERRTA Wreg OF | MENLEA REFE FERECME | ALK
R | AFARR R BRATIHD OO EIRN () FliE &8 O Mg ) CAJTHRED FrH) Jimd

2009 | J\—H4%k 6771650717.92 5998.00 16452572767.51 78342647.44 540.00 712.80 384.91 | 1, 008.47
2010 | J\—H4%k 7248146116.54 5847.00 23666002645.53 605232527.71 671.00 640.40 429.71 | 1, 125.84
2011 | J\—4R%k 7129544731.85 5777.00 27951197018.94 508817800.35 671.00 630.00 422.73 | 1, 107.55
2012 | J\—4A%k 8094412839.34 5832.00 26586243664.91 191870394.48 755.00 619.21 467.50 | 1, 224.86
2013 | J\—H4%k 14904321361.24 7498.00 23195895498.78 82965679.87 771.00 610.80 470.93 | 1, 233.82
2009 | ELANAR 16857083961.85 30998.00 34016230271.45 -2164426588.24 1005.37 717.00 72085 | 1, 888.63
2010 | fusAf 4y 16661053961.14 30838.00 40090326471.67 364878432.36 1010.00 709.00 716.09 | 1, 876.16
2011 | FUAMA oY 16678962698.36 30766.00 42814922834.14 646487344.32 1021.00 698.00 712.66 | 1, 867.16
2012 | ELENIBA 15267478994.43 29512.00 36933606038.91 338685946.08 1007.00 687.10 691.91 | 1, 812.80
2013 | ELENIBA 24323624223.62 31389.00 37770420233.55 421649317.46 1018.80 674.47 687.15 | 1, 800.33
2009 | FEHAMAY 115517730683.38 42318.00 148326363909.94 7294555395.87 2386.00 738.98 | 1, 763.19 | 4, 619.57
2010 | FEAAMEAY 117792226380.74 42308.00 202149152364.77 |  17076233030.47 2214.00 731.03 | 1, 618.49 | 4, 240.44
2011 | FAAREAY 115419954511.60 41919.00 222504684693.73 9260125356.20 2664.00 73005 | 1, 94485 | 5, 095.52
2012 | EHABAY 7944244825752 32598.00 191135536828.10 |  13139652802.85 2299.60 755.33 | 1, 736.95 | 4, 550.80
2013 | A 86588996018.08 37487.00 189688379683.22 8009761350.56 2200.00 757.20 | 1, 665.84 | 4, 364.50
2009 | AHBUM 17970726752.86 25615.00 35597775963.71 -1324544203.59 903.82 761.00 687.81 | 1, 802.05
2010 | AHNBM 18864855901.11 24827.00 45687750464.69 1004624635.03 1004.52 679.00 682.07 | 1, 787.02
2011 | AHAHHE 18014403054.15 24493.00 50431850122.46 867193396.52 995.58 585.00 582.41 | 1, 525.93
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2012 | AHNHUM 17117325763.27 24082.00 44591731305.95 255204136.63 981.70 580.00 569.39 | 1, 491.79
2013 | AR 18585345038.70 23890.00 40329344514.29 357360505.03 1010.00 580.00 585.80 | 1, 534.80
2009 | WUEAM A 2765154112.39 6175.00 15711241779.72 216560494.92 345.73 517.60 178.95 468.85
2010 | WigAM o 2658990866.75 5870.00 19410396965.26 476520266.44 349.42 508.70 177.75 465.70
2011 | WUEAMAY 2486709555.63 5886.00 22326442996.97 424194117.73 364.81 513.10 187.18 490.42
2012 | WUEAMAY 2318920150.95 7135.00 17133457553.50 -324935550.18 324.85 520.40 169.05 442.91
2013 | MUEA A 2236078284.61 6926.00 17183465800.06 70759582.15 342.74 494,74 169.57 444.27
2009 | J[dbEREk 43328980954.31 55719.00 87185946766.63 1106984012.46 2303.00 583.85 | 1, 344.61 | 3, 522.87
2010 | V[db4mek 45800132053.10 55121.00 116919019782.12 1663973476.84 2524.00 575.55 | 1, 452.69 | 3, 806.04
2011 | Ve[dbAMEk 57574457166.63 54241.00 133343727102.65 1777438487.40 2942.00 583.00 | 1, 715.19 | 4, 493.79
2012 | VE[4LEMEk 59749458373.68 49890.00 111629795720.03 231105160.29 2900.00 579.04 | 1, 679.22 | 4, 399.55
2013 | J[dbEnEk 70690716471.73 48101.00 110254992165.50 231110466.46 3039.00 570.94 | 1, 735.09 | 4, 545.93
2009 | VFHRZE D 11724550350.77 16275.00 35948440451.64 419585498.07 705.40 594.40 419.29 | 1, 098.54
2010 | VEE9%E R 11999978020.84 16387.00 39524507359.70 1200021389.09 772.49 576.40 44526 | 1, 166.59
2011 | VP45 P4 14781242234.94 17154.00 55153438021.94 1838413778.44 911.20 570.00 519.38 | 1, 360.79
2012 | 4% P4 19787329736.46 23961.00 63700448459.03 501403888.95 900.80 540.01 486.44 | 1, 274.48
2013 | VHHRZE D 24974987982.28 25747.00 94569759960.75 -2933339687.29 1116.40 547.09 610.77 | 1, 600.22
2009 | A0EA A 8134989124.14 8931.00 26565514444.74 314776013.04 818.40 688.00 563.06 | 1, 475.22
2010 | AR AR 8540369620.54 9022.00 37115007050.70 702034818.52 1000.06 655.00 655.04 | 1, 716.20
2011 | MDA A 7921790279.73 9692.00 42390997036.72 402790697.53 955.19 656.90 627.46 | 1, 643.96
2012 | A4 9684830412.51 9155.00 37276361584.23 125730479.00 950.13 655.00 622.34 | 1, 630.52
2013 | HEA Ay 10681601719.58 9398.00 36848878693.55 237516486.89 1073.46 590.00 633.34 | 1, 659.35
2009 | R4 3357875456.16 5510.00 23303730541.89 153334243.54 550.13 620.00 341.08 893.63
2010 | FEAARAY 15584817577.47 11173.00 30054992902.60 1081299034.96 677.10 619.00 419.12 | 1, 098.11
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2011 | EEAARLAY 15336227627.95 11385.00 38565150977.21 281034520.35 764.52 614.00 469.42 | 1, 229.87
2012 | FEEEAR A 14927461150.10 11364.00 32032052246.61 -848292069.19 717.55 612.00 439.14 | 1, 150.55
2013 | FAEAAY 13945829413.16 10979.00 26822513596.21 -925369152.19 605.34 610.00 369.26 967.45
2009 | FHNAY 10229728406.52 7855.00 22788178128.72 450805775.96 462.83 571.19 264.36 692.63
2010 | XA 9520020037.73 6764.00 27905980881.22 320692358.83 425.06 562.59 239.13 626.53
2011 | EHARAY 9143963038.02 3182.00 12516486236.78 -166841380.87 233.64 658.00 153.74 402.79
2012 | HWBA 8744915151.60 2965.00 10103382166.66 -534904711.46 223.99 636.00 142.46 373.24
2013 | HHNAY 5178688130.95 2218.00 9250190792.61 -339205202.19 213.03 609.00 129.74 339.91
2009 | KA 32845855447.63 22509.00 57970542339.03 1317486849.50 945.61 559.00 528.60 | 1, 384.92
2010 | KA 31282671335.80 22395.00 75339849383.46 2627842123.50 959.72 554.00 531.68 | 1, 393.01
2011 | KANAS 34840441305.47 25844.00 84196349196.23 1828426552.38 990.37 542.00 536.78 | 1, 406.37
2012 | KA 36332822531.24 26602.00 103515284412.85 1001862845.91 1084.00 542.00 587.53 | 1, 539.32
2013 | KA 38812242056.06 26672.00 105020324753.53 505829134.13 998.93 542,00 541.42 | 1, 41852
2009 | EA9B Y 44285603147.06 29181.00 53714166530.18 1956678485.59 1369.43 710.00 972.30 | 2, 547.41
2010 | B0 50759418718.56 32076.00 75596603085.56 2206824875.63 1662.24 605.00 | 1, 005.66 | 2, 634.82
2011 | A 60736568749.30 43205.00 101058310544.89 1422937786.21 1816.28 626.62 | 1, 138.12 | 2, 981.87
2012 | ARy 58993182274.71 41150.00 91579393163.28 111969983.47 2020.91 625.00 | 1, 263.07 | 3, 309.24
2013 | B0y 58917132802.47 38857.00 89581302568.61 609022888.23 2024.34 619.88 | 1, 254.84 | 3, 287.67
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