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Adjustment for regional ecological footprint based on input-output technique:a case

study of Jiangsu Province in 2002

LAILi'"?, HUANG Xian-Jin', LIU Wei-Liang’, ZHAOQ Deng-Hui'’  (1.Dept. of Urban & resources Sciences, Nanjing University ,
Nanjing , 210093, China ; 2. Jiangsu Information Center, Nanjing 210013, China) . Acta Ecologica Sinica ,2006,26(4) : 1285 ~ 1292,
Abstract: Ecological footprint, as a measure of sustainability evaluation, represents the biologically productive areas necessary to j
sustain current levels of resource consumption for a specified population. At present, there have been two alternative models to

estimate ecological footprint. One is based on the standard methodology proposed by Rees and Wackernagel and its later !
refinement, which is sufficient eﬁough in a closed economy. The other one, suggested by Bicknell et al ., is based on input-output
analysis which signifies the land appropriation used as intermediate input form those as final consumption. Furthermore, the latter
method can take the final demand, accumulation, imports and exports into account synthetically in an open economy. However,
Ferng pointed out some errors in the concept and calculation in Bicknell’ s method and proposed to use the composition of land
multipliers instead of land multipliers in calculation.

Taking Jiangsu Province of 2002 as a case, the authors followed the viewpoint of the input-output analysis by Bicknell , and
adopted the revised methodology of Ferng to estimate the regional ecological footprint per capita. Further, the authors calculated
the productive land and fossil energy land appropriation respectively. In this paper, the calculation method was based on the
monetary input-output table, in response to avoiding the shorcoming of pervious EF model claimed by Bicknell, and had
successfully given out the implicit land appropriation embodied in final demand, accumulation, inter-regional trade and

international trade respectively.
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Furthermore, the authors compared the difference between the results of land appropriation in two models. It can be found
that the productive land in the Bicknell’ s model was not as hypothetic land area as those in Wackernagel's. Rather, it is genuine
land area without the balance of global benchmark. Thereby, the author advanced a method amending the genuine productive land
into hypothetic land, and bridged the two self-existent models. The amended results revealed: (1) the regional EF per capita of
Jiangsu is 2.3 hm? , and the ecological deficit proportion is 58.8% ; (2) There had been per-capita EF deficits 0.059 hm? lead to
trade, including 0.009 hm’ productive land surplus and 0.068 hm? energy land deficits .

At length, the authors introduced the concept of land infection coefficient and land inductivity coefficient to analyze the eco-
economy relationship by sectors. As a result, the highest land appropriation inductivity coefficient was the 2™ sector, which
implied the probable EF conditionality of 2™ sector of Jiangsu in the future.

Key words: ecological footprint; input-output table; land infection coefficient; land inductivity coefficient; Jiangsu Province

H 75 23T (ecological footpﬁnt)ﬁmﬂﬂgﬁ"#% Rees 7E 1992 £ HH A HE L4 Wackernagel TE 1996
PASEE WA, RV ESA P+ i BORE 8358 A D R4 U R 14k 50 BE IR B AR R ok R,
WEAREFFLFEHELAYEETR

FHFREBS EMATARUREERFNFADY  ENEMMENEXTRAXRE, B4 EH
Wackernagel FJFE R , FER IS R A AR SR RS RE R R P RAERMB
ARFHTR S WU ERATSEAAERSFRITHNERR 2N FIHAFRAEFERERN RS
REABEAARANL, BFEEIRE T RHEERILBEFERMBE . Bicknell 15 iz RTHE LR A
R RERARASHER, U RECETEXRAESE BN RS RN F BB . HT5 L 2002 1T
R B, R H Bicknell B AT B BB, B X Ferngd® MR E M E S, MILHHHE L BEFRRS BEHES B
RARBHTIHERE, UFENM LA —FRBEEF XBELA T HFERREN.

1 HAREHR

IHEMTRILTHE, RWEE, N 116°21° ~ 121°54° N,30°46° ~35°08'E, B + HE# 10.26 x 10°km’ ., 1T
UEERE, EBRZ LR, MEAE., EXEHEXERIL AT RESNSEX, BRENE, DE:5
B,

2002 4L A EERBAN 7381 7, G 2EHMNS.75% B L HEARRAELEN 1.06% , AXELERAE
0.13%hm’/ N, ZEXR IHALFEZBRAITFHMUBVEHEER ARREFRET48F. BZ44TFT
WAL BB B, LA e BRALGIE  B s B AR, R R R R Sk A, EE R L S AR EE BRI T E H”
MAae, KRB X" WEFHEEF XN FAOEE RERBEAYAR £ESRBNBBHAERR, FE
AN ROXE
2 MIRHAZE
2.1 BAFHARHTIA

Wackernagel IR ERBI R R FIHBRAENEE  FEX -8 FFRARLERE, KRBE IR S4B EFH
REMEFERBR ASERF. HEAARRTXBAF PR AMFEHE T AAX RSN BAHETRSP
EHRAEUSBRXBAFHIIEMERKK, 70 BHESERRAESET RS KB B+ 4%
B,EEVRBRE A RME . FE, Wackernagel 977 % & 70 18 B 76 14 FF B Y X S48 44 BT 35 42 2 J Bk 7 Bt ik
ZUR A

Bicknell IN AR MR T E R R EATHAE EMH AR5 14K, FERRE U XA B8 0 ER kK
BEAFREERZFBAEHN=HE (RSB LABRAN L SHERNERY . EXEEBREEH
FBARFTERBFEBATHRREEREFEATFRNFEHF(RS)FIFTENHESERNZEN T HBAR. U
J& , Manfred” , Hubacek'® , Helmut™' S 4k Z % B, EABRAT HER RS H X BAESELE, Femg M 33
—$REBETHIHNESERE BEUEALMAARBASF L RE, UK RAR S BB,
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Femg 7+ 8 13 5 A B B AR R 5 Bicknell WEREL, EAH Tt ANABELER., AWRLRK
Femg T B 7% .
2.2 HAFHEEWE

BHE,ME 2002 FILHRENHEERATHERE D, FEFER PRI S5 L4805,

21 MEREAFHB(YX10°)"
Table 1 Monetary Input-Output table above 3 sector

S e Bl oSk Bk BR RR T WO B (D)
Sector 1 Sector 2 Sector 3 Final demand Accumulation Transfer-out Export Total output
B Sector 1 566.14 1138.35 248.35 467.17 121.24 15.05 24.26 2580.58
Bk Sector 2 449.27 14393.52 1347.16 1653.78 4395.96 3033.19 3215.37 28488.26
B=PE Sector 3 135.85 2270.91 1588.31 2690.59 183.12 233.56 18.0 7120.34
W A 3t Total value-added  1200.68 5480.14 3707.50
WA Transfer-in 77.59 2410.9 209.28 «A
# O Import 151.05 2794.43 19.73
BBA (X)Total input 2580.58 28488.26 7120.34

* LHEFEE DL AR 2002 FILH Y 44 FITRAF=H R L IAS Data source: Jiangsu information centre, modified form a 44 sectors input-
output table

RESHITHMERRATHER ITHEENARLUER A RASIBBRBEME, LR F

0.2194 0.04 0.0349 1.3138 0.1203 0.0883

A =|0.1741 0.5052 0.1892 |;(I - A)™' = | 0.5166 2.1511 0.547
0.0526 0.0797 0.2231 0.142 0.2289 1.3492

i

2.3 TGRSR
TETEHEXSBITHAM 5 AERNER S, B 1 5 FRE. BIE 2002 F1H4 L0
RAEEFER(ER2),MEBTH 3 KW EITH L5 RS 50 685 x 10°hm’, 63 x 10°hm” F1 29 x
10°hm’ . B, 345 FRIRE M & ¢ = [2654.8,22,40.4],
®2 IR R&EN"

Table 2 land use structure

+ s F) A 5 & Land use structure R Area( x 10* hm?) T #F| 77 R, Land use structure B Area( x 10° hm®)

K R Agriculture land 685.1 B MM Built up land 171 .4
# #H# Arable land 493.4 # BER A TH Land for living quarters, Mining and  141.1
[T #, Garden land 28.7 Manufacturing sites
PRHE Forest land 31.9 338 12 4% A #5 Land for transport facilities 9.6 ;
BB Grazing and pasture land 0.6 K F % B FA#E Land for water conservancy facilities  20.7
H At 7% FI#h Other agriculture land 130.5 FF| A 1 # Unexploited land 210.9 t

* 2002 LA LA AEERERYE, LHE E L FHIT Data resource: land use change report 2002, Jiangsu, form Department of land and

resources of Jiangsu Province

2.4 E&LHAARK
A6+ b 5 I3 B 16 X LA, 3 TR LA RE A BO%) BB R AR IE 18 B b BB EL L]
2654.8 0 0 1.3138 0.1203 0.0883 3487.9 319.48 234.38
(L] = 0 22 0 |x]0.5166 2.1511 0.547 | = | 11.352 47.268 12.02 (1 :

0 0 40.4 0.142 0.2289 1.3492 5.7448 9.564 54.572

M Femg ME & LIFMMH S, EAHR S AOETE LS AID IN:
3487.9 319.48 234.387[467.17 0 0 1 2788400 ,«
[D]={|11.352 47.268 12.02|| 0 1653.78 0 1| = 115820 )
5.7448 9.2564 54.572dL 0 0 269.591L1 164820
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HO HEAMKNBERELYN XBEAF——RAE; # %3 BOREAHZRHOME(Y x10°)
O%(% DHR S EEATRERRIED URMF Tubie 3 _Value of imgorts by sectors( Y x 10%)
RERREE D T KBS 8 LA R MEem L RoL RERL RARR
R XERBREBAER ST RAEBTRE LT Bl secorl 501 1008 21.9 55.6
. %l Sector 2 83.3 2628.7  244.7 2248.7
ABE—E =7l Sector 3 4.4 73.1 51.1 100.5

B2, BN B B X RAH 7= i BT X B B AR 7
s AERIM .

3487.9 319.48 234.387[55.6 O 0 1 935900
(M) =[ 11.352 47.268 12.02 || 0 2248.7 0 ] 1|= 108130 (3)
5.7448 9.2564 s54.5721L o o 1005111 26619

MAR(4) ~ (6)KKER T 3 W= AL BT %t B Y B SRAT 7= i B9 4 7 1 1 3l

[3487.9 319.48 234.387[50.1 O 0 1 202389
(] = { 11.352 47.268 12.02 0 8.0 0 “!1} = ! 4559 } ’ (4)
L5.7448 9.2564 54.5721L 0 0 4.4 1 1299
[3487.9 319.48 234.387[ 100.8 0 0 1 1208500
[M%] = { 11.352 47.268 12,02 0 26287 O “!1}: ! 126280:| (5)
L5.7448 9.2564 54.5721L 0 0 73.1 1 28901
[3487.9 319.48 234.387[21.9 0 0 1 166540
(Mi] = { 11.352 47.268 12.02 0 2447 0 “!1}: ! 12429 (6)
L5.7448 9.2564 54.5721L 0 0 55.1 1 5179.5
BELR Femg B, BALIAREBE T, HRARE= L XESIMBRABRHA TRAT RO LS
(Pl=l1 1 1]- 22528%“65‘; 25824%58“3236 721229()"(’314 = [0.9114 0.8173 0.9678] (7)
B, VB A a4 R B X SR A B A v s AR (M ]«
202390 1208500 16654071[ 0.9114 0 0 1 1349500
M = {! 4559 12680 12429” 0 0.8170 0 “!1}: ! 119760:| (8)
1299 28901 5179.5 0 0 0.9678 1 29921
RBEUEWHEER, BHILFASE LS K Fa4 THEFELHE A0 < ')
Iﬁiaﬂﬂéﬂi(i’% 4)0 ﬁu%ﬁ,ﬂﬁﬂg&}tﬁiiﬂ;@ﬁ Table 4 Productive land footprint of Jiangsu
ok BN R T R e e ——— ——— 1K V1
g L, A B R 2 Agricultural land  275°84 13495 93.59 187.02 107.63 11161
3 HMRER ﬁﬁf_ﬁi and 28.06 14.97 13.47 26.28 18.73 18.34

Zs H g
3.1 )\ﬂgﬁi:wxlaﬂﬁ*ﬁ I EHHEHRE Footprint for domestic final demand; I  E 3
_tJZETf‘ﬁ T ‘ﬂ:?ﬁ: 2002 EF’ H )ﬁ: llé + 4 EI’IE ’ ﬁE R #8310+ 4 Land embodied in imports for domestic final demand; Il [

RRNMFRTERE. HIEIBEWOT 88 152002  #%RE %D -4 Land embodied in imports for intermediate demand; IV
EVTHERRELERENENEM, CETE L &K FAR L Land embodied in accumulation; V. i Hi % Land embodied
BEEERIER T B (E 5) 2 B REAEM R AT in tmnsf-er-out; VI 0 2T Land embodied in export, the same in the
i EISGH E A RA R A ERRATR R F gy e [ e seme below
REEFEE® L OWE FHIRSN (K 6);58 3 5 W% IR Wackerganel 245 H B3 2B HE MM K CO, Bl &
A, '

RONBFEETHHELE 2 PHER, IBRAZRFE UM 4 X MERRERLER FE B0 . H0%
BRI RER. FTERLME MBI PRANEBEFIRIOEM: —RBA K89 KLk
REBAFHHBEEATRAHBRORS: RS HERHEENB (LS PONBE—R),
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4 Hh H.ETERAFHEARAMEEESRTES SN —L 2002 FILHE 2% %6 1289
B 7+ 5 R U RS B0 B, I R B BT BS THRRMBEENR(CY
REMALES R WHRATHE 0 R DL TS iy oy ) e
FL AN 0.315hm’/ AR RN 0.209 hm'/ A,  TH Item Cosl  Crude il Nfﬁl Other energy
BATEEMN®RMM DN 0.107hm* /A, 7 8 % 0 i — 7= Sector 1 5282 4250 0 0
| 0. 121hm2/A ,ﬁ%ﬁi‘ﬁﬂj/@ﬁ 0.315hm2/A , @ﬁ%ﬂj ZF* Sector 2 176349 32347 374 331
=7 Sector 3 6851 19129 0 0

RN 0.315hm’/ A,

TH P Resident consumption 13610 3694 16 0

3.2 REARSH . OHANVMEERNRTIRQHERE. W XAKALERERD
ﬁu% kL 2002 QE L 773: ﬁﬂ‘ Q—: %ﬁ% y‘] % ﬂﬂ ' LA T The primary energy consumption in Jiangsu consists of coal, crude oil,

Wackemagel BLE & BB A# H DB AT HR A nawral gas and other energy

A R AE 1.028hm’ , A2 % A BT 0.066 hm’ , AL A REWR b 0.56 hm® , AXJAESALS 5 0.38 h' . BT
G BT RERHEE, T EY BAFHER PR S8 ETHAE M. HERE
A4 1 i o, Wackemnagel 8 2 35 (9 & 4 2 BRARHF (Global benchmark ) ¥ 8 /5 Y B #1l + 3 T 1, ] Femg LY
PIHAEHRNELAR S LHER, FEHRE LB, TREEME T HE P, FERA R T Bl £, B
BEMBBBESBATFHRAER, HRERMEERNK, B, BHAN, N Y% R Wackemagel FERTH
SRR, HET Femg HENTEMAT ML RTE SR ER AU SREFHEN BN LmA, KA .
MERAMYEERARTFESNRU~BRN FEYEEF,MAARERERE A THEEBU Lib, HFE
FelLl 1.1 MYERT B, WHABE—RTUKFRLTERRERRER. HTESELENH RSB
— AT AL LR T it — 25 B A R A A48 (ecological capacity) 5 4= A IR F (ecological deficit) 437 -

®6 MEMTHBER(G %7 ABESTRE(hm?)
Table 6 primary energy consumption structure analysis(GJ) Table 7 ecological footprint per capita(hm?®) ;
1
B Htem I il m v vV Vi I H Ttem I i} il v \ V ¢
T Coal 46775 31815 34660 62205 43030 44547
IR Con 8775 62205 AR 0.038 0.013 0.018 0.025 0.015 0.015
JRH Crude oil 24252 7098 8073 13845 9902 9300 Agricultural land
KX Nawral gas 70 80 73 143 99 105 # A # Built-up land  0.004 0.002 0.002 0.004 0.003 0.002
& E land 0,166 0.092 0.101 0.18 0.125 0.128
RERB Oher o0 00 6 m o g6 ﬁgﬁﬂh» erey s !
energy AR % EF per capita0.208 0.107 0.121 0.209 0.143 0.145

RENBREATREEAER HE U0 HON>GRFERK, FHAEMLFN~BE FETERE, HELY
H3E, BI1E UREHTFETHERETE> RO R IHE B, 1% 8 Wackemagel 4 $1 & # 1711
B ABUEXRFRRHANYAET(NRSH o, —12). H 25 HBAKX(O) MBS B A= KN ‘
BRR D O E RN Y L AR

x efﬁnnl demand + efnm:nmulaliun + e.fexp ot e.f-impurt

efi = efi efw (9)

K, ef, RABEENE  TEHR FE SO0 HOMABYRE; of, NET Femg B 5 IAB KNS i
Riliii=1.0.0.N.V.V,
%34, ABATEEL T, B THEREMAM, RERL 1.1 09 H F B,
AT RS R (RS B JIRE AR AESBBAN2.33 ', RE T AW X E 1
THIE 2 £ s BB H FA 0.96 b’ , A4 R ik 40% , FREMGHE 1 s £ SR TR KRRk 58.8% .
 BATHENENSRS R, IHRTRESHNE B RS LT A 0.06 hn' B9+ HBE, & ?
HI AT 27— PRI R S e S AR, 305 A 0.014 heo® + 035 64 7=l T 0 46 1 B, 9 0.006 b
0 2 T AR R B 2T E AT A 0.050hm’ M EHE 2, BRI NI ASSENEERREK, AT
KBRE LHEARSHLRT AL 0.228hm’ 9 LB AFIALY 0.314hm’ #9308 1, 77 7F 0.086 hm® 93
=, MERHSMERT A 0.240hm’ # + H5HA FIAH 0.322hm’ B9 346 B, F 0.073hm” KW E,
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28 ANNHAHESRE ()
Table 8 adjusted ecological footprint per capita (hm?)

i H Item efo I I i I\ v Vi

P FiHt Agricultural land 1.028 0.419 0.203 0.141 0.281 0.162 0.168
E R H Built-up land 0.066 0.020 0.011 0.010 0.019 0.014 0.013
BB ¥ ) Energy land - 0.183 0.101 0.111 0.198 0.138 0.141
AB R o 0.622 0.315 0.262 0.498 0.314 0.322

MEFE LM RE  LARAEERARBEARMERENRAEATHHBERNEREN T L=,
BETAESREAMEREN TR, B, b FREANKERIS, ABEO TV =SS RERELRNT
AGPAESHENTETBETREF. WRZEBEHEOFLENEFEEER TR G, BaX M ELEKETHES
Bk,

3.3 Rilgw N 5RE 75

3.3.1 RREERAFRH EWARBAREGER - RE= VP mEE, e heisifEl
BE. XB,JIARERENDZBNBS, BAESEF kGBI HEREE, 4 U, YETER
NEE,EPTTRRAN o, TR i BT MRS, F, T MRS WMABR, NAEFE RS
AR B ARE, WF

U=ée(l-A)" (10)
Z’I:ﬁij
F;, = T’% (1
w2 20

BRRYI(RI)EFHRBRWA I —TA, — P ITHAE B K, R T AR TR0 A4 7=+ 0 4R 36
Y, LA AP EERENMA, MAAGRERE BT WA RE TP, B R ER A, T TR
HRHIKBE, T, -5 2 ERMARN I EESRELAENEXBE TR, FAFAEERRNED
WRBRABHER. HBKE, HRRTRWS P, 5ERNEREROE0RHREAM.

3.3.2 RABEARE MR RIS L *o REEESRN
TS (T BER R 05 2 e Tw s
SRR, LB LT R R MRS FRH, K e ol S Souns

XE SRR A RIS, BIREITE I — %00 R M Infection

0.92 1.16 0.92
oefficients
LB TN ERITREMESEF ¢
™t b BT B 7= SR R, BOR e R & A
A TERE, Tnfection cocfficients embodied 2.514 0.270 0.216
7. in productive land
ERURMARBOER 5: 5, = (12)  prmmswmn s
Infection coefficients embodied 0.766 1.486 0.75

A, 2, BRI B ATRIT MR s x, £ in fossil energy land
mES i K EBRAME.

AV, KRR ERE, o, HERIT i MBI MBRELS L E, IR MR RS, R R
FHABTEHORARE,WE

V=a&(l-8)" (13)

E, = —F—— (14)

1 « )
P

Vi

n
i1
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HIARLY (R 10), ARG Z 7= 0D B 508 R L 7 M 245, 3t — P BB 1), B IR ot J2 BRI, ) R R
BF 2,032, RHLEXT TR (RS W EL T KRB, EBRE EALK,BL TILHERJEH
FHEBUL OB BLSE, BT R 5 BLR R T A b B8 BB . S H A B B R
B REHA BT RRIIH 2 AESNEREDHRE.

4 &it5itig £10 BEBEARY
4.1 i Table 10 comparison of inductivity coefficients
. - . Homly, Bl B
BREMRAEREOGRESELERLEREY Tl e bl i

EEAFRSEARSGHWIFTR, BT AEEZ R EH M85 B 3 Inductivity coefficients  0.562 1.749 0.688
KMESENHR. BRARAFELMTMES R EELHRRRELA RN

Inductivity coefficients embodied 1.342 1.387 0.271
BAGETHE SRR IH TR AR ESE in productive land
WEHIE 2.33hm’ , L E T IH B E M AL B35 HIE1 16 HE IR 2 3 1R B R 3
%,ﬂﬁ%ﬁi&?&ﬁ$$%ﬁ 58.89% ,ﬁ]‘ﬁﬁﬁgﬁ i.:::;ﬁ::e:::ﬂf:i;m embodied in 0.437 2.032 0.531
237 S

LA 2 A L BAE TR, B EALY 2,330’ #0 BB EBUR L, 1 2 P4 0.58hm’ B E KB
RAEWA, SR EBBF RN 25% MMM, IHMESESH BB+ 4K, KT AY 0.638hm’ , EFEFFAY
ESHRAR 1.6 %, WRERE. IHALFER . RALESNEREXFTEEAN TFELTEFHNE AR
Wl MHMIINBAETRRERXRMESETE LM AN, 75 EREBR R R R ist -
BERT LA REHOLRZRM L, F 0] 8 RBILH B S HE P + A2 XI5 K .

MELAERE, ERHAEE L HIAE SEEMSZRXFENEE, REANBTFREAENE, MM
HEMHFH O, IARAGRTASYENMERFZLEFR, ERATHAAS FAURE, RIFHTE®
2 UEZ M O RSN E T L b SRR R A A S i — A R E A RER M R AGR A, D
IR REIR SR F B AL A BB IR O,

MW AR A M E BT AR DT RABE AL, T =% 5B T AN
0T R B 5 et 7 5 R R IRRY 7 AT R B, 7 ER T A B S TR IR R BER AR o, HE 2 BT RE T I AR K
RAESHAMIT; X XA AN IH Z=HITESETHAEFE LR ERRI, AMUES SHFRK,
MERERE, SHRATRT, BRI AT T, LA 8RR & T A0 E s T =
AR LS, R MERE., Bk, BRELSTE FMEME LS A ERNEAREET LA
T EIRITH B ERER"ZBEREZIERM b, WA X BRE 5.

4.2 it

(WHEFEZHEOTHEE  FRPHEECH LS ASRTA SRS E, SER—EmME. KRR}
BRBHEBNT(NMRESFH M TEFE)ONTR(REPABRAFERT BmitEMRETERAD, R
Bicknell TA 2 % X 385 2 A 25 56 ol i /v

(2) 388 /3% B 15 X LA 1) ) 32 ot o A 40 ) & S Rt Il ol R SR R RML LR B R 5 %) I E T £
HITRAFHSTHESEL N, FEFHW MG IHRAEHE. EXTRELHAARERTOE, R
MERR B 4 A AT L+ o5 AT AR (BRR7E 40 (63 3 Rty LRI R EEME T B T 0 R 5 3@ 2 5
s, HEERAT s Em AR A LIIRB) o

B)BAT= HE R — B, BOA: P 1 s RB IR 2 AT B R BUT ARG, BRI A R A E L T /G
EHBE . H ik, BB Weakemnagel FIFRHE K3 T Ferng A M G5 T AR, 2 AR E Ul L1, 3
B A AR F R AT

WOUMBEBRBATHEMERDR AR ASEEMRABRE ANMERINYBREZ AIFERFBRE
BUENMHBMAFESAEERENHERN TS SHAESMAESHIE(LMEH) . Hubacek %42 H LU
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SEAEBATE AT AT L AT BB R RE A 1987 EUFRBA HTIRALHKYREA
FFIHRTAET .
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