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o ~- ,, . \Sii11--t-ffl ~ctt (Sustainable Development-
Concept) 

@~?-Jc.:i~-il~~'1'l~~~@t1$1--1,~~mmt;~~~ 

@9Bf~iG~<f.@-(~ )~-~~ (Human Capital) ( ~)~r-J:C~'i:TC:\!>1t~~ 
(Nl~m made Capital)('.!)) rl<t ~'iVTI'>iJ ~1M~~ (Renewable Natur:iI Capital) 
( 8 ) '5l--l~<fS~1.iC<ft')'ij !l'11N:i<15 ~~ (Non Renewable Natural Capital) 1 tg~9ff1;R 
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~in~-\!)~ ,e ~~"ti :'! 
~~I~~ '8 ~!!_~ '5f'<IC.:\N?<f> ~~~.:\ ~~ ~ C<l, ~~91'~ 
~ ~, ~11c~:.gi c~m ~~ ~~, ~--.!l~ ~~-~ ,,rn<f>~ ~ , ~ 
~ \Sfl~--1 ~'5f'<U..:\~<f> ~~, ~~ ~'if\5 ~~ ~~, ~'8 ~\ 
~~f.frn~~I 

©:i~C--t"!:1 ~~~~~5m9tcf~~ ~<{SN><f>~ 
9i--!"!:11--t{.l--t <fl 9.fi~~ (Regeneration) R~~ ~ MC<:16.-\i (Regard to 
exhaustibility) ~<l, ~ l<liij_f~ (Extinction of species) '8 ~M~IJ\':!, :d-G1C-il~ 
~9 (Welfare of future generation) ~9~~'!>J~ l~mir~-~·~t~W91_9 ~5ffef~-~~~ '8 ~~~~~ (efficiency in Direction 
principle) ~ ~ ~9 (Just valuation of resources) ~ (equity) 
--t~<t>-i:lcf811'>i"J ~ ~F{il\!l<f> ~~ ~ <fCc1 ~ (to think the renewable 

/ f< r-resource as ~tock of natural capital) ~<l, <f!~'!>Cjj ~ ~ <Pl~C~ ~ 
(Resilie e of ecosystem) 

.8 ~ ffl~-~'Z~ (Definition of Sustainable 

~~rrnt@~rn.-i ~ ~~ >1<f1G1--1 ~ ~91 ~~Rf~ 9[~ 
~~R>f<lvt -~1rnff~iG1 (John Stuart Mill), C\SN,\S fu<sr0eft (David Ricardo) .!l~, 
~ ~ ~m (Thomas Robert Malthus) ~,-xt ~ -fl~ Zi"<[J'f\5 ~R ,....__ ~ r- / ~~7'!1 1<:1C1'T~1 vr 1~ ~ ~ ~ ~91 C9fl<f9 ~~C'!l-4 I '511--t~'-ftl,f<l ~C~9{1~ 
~~~-T<R~~~~ li~~M0~~ RI ~ c~ii\C<l--t (Thorstine 
Velben) ~<l, '5f~~l\!ll<ll-t 19\')l (A.C. Pigue) ~f!G1 \S;HIC--1~ ~VJ '8 ~T~91 ~~ 
~ '5TIT~ <P"l<l~iiffC~ <fliaj~ <lJUl~ ~~ ~ ~191 ~@-i I f<r,1(1 "1~~ 
9f~'IV'Bf ~ @'$JG1m~ ~9f (William Cape) ~ltG1 \S;:\$1C--l-::l MN,~ ~ 
<lTI<tfl<P8f ~~ ~ ~rxt~ 1 '51--tJ'M0~~ l"1~1¼0~~05~ 
(Irma Aldemen) ~<l\~Qfmwro (Synthia Taft) ~©:n:1c~~<1 (f@ct@ 
~~r~ff<~<rn~ <l{;r-1 ~~ 1' 

~ (Sustainability) ~ <fG11 ~ 9\f@ ~ ~9fTG1 (Aldo 
Leopold) I.fl~ Land Ethics ~~ ~ ~ "l9f I ~ ~ 8 ~ "'>l'ITFt Leopold,~ 
~C$JM&i--t C<r~TG ~ <:11 ~~Ui-::l ~ 1.£1<1"\ l!!TG ~ 5li~ '5lf ~ I R>Pl 
<lC&iNC&i.:t-An environmental Policy is right if it preserves the integrity of an 
eco-system and wrong if it does not I 2i1<fNi~ ~ <IJ<l~C-::l-::l ">11-U<I ">1~ 91_'1 ~~ 
~ I I!!~ '51~~ ~ ~ ~@ C<T.f <TI~~ jjC~ '5\<l.:t~~ ~ <r@ I '5f'<TT~ ~~">13 
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Jf\~ (fishing) ~~-it>'f ~ ~'fC<ff'SiJ ~ct rl"f \£1-fG ~ ~,~ #rrn ~' 
~ ~,~ ~~lit>'"~ ~'fC<ff5'fJ ~ct 9l<fu rl"f \£1-fG <1--l~ fil~ ~ ~ <p8f I 

Charles D Colstad \£1~ ~ Sustainability is "use the environment for hum~U1 

needs only to the extent that the long term health of the environment is not 

jeoixltdized". Barry C. Field ~~-Sustainable is one that can be maintained 

over the long run without imparing the fundamental ability of the naturnl 

resource base to support future generations I 

9j~ C<f"'f '8 ~~~~(International Institute for Environment 

and Development) ~~ ~ ~~ C<liii(.<PR:f (Eva Balfour) ~ ~~Bl-1 <11 

Sustainable Development~~~~ <t£C-?:l--1 I~ '5~$1--l C<f"1~~~ 
~ <ITTr'tf m -;rn-, 1960 ~ .c~ ~ ~ 9fW~ >ic5~--1~·1 ~ ~ 

w~ ~~ f.f~ef ~ ~"f 1 ~c<i l!l~ >.1:Pi~ ~~:\@r c~m ~ <rmf;t, l!)~ 

<f.Bfe'i'5f~f0f<lt-r Robert Solow~~~ (Notion)~ ~'1'1 (concept) 9ffu-'J\5 

~~<If?.f<fCG1'5j~l\!)f<lt-r-?:l l°<P~~m~ '5i'<Jc--1Ri<t£ ~ ~<r, ~ $re~ 

'5f/CG'Jl15--1l<P8fl5-C~ I ~~">\TC~ <fl·~~&l<ll-f l!l<f, ~ ~ r<r~ Robert Constanra 

( 1991) ~~ <RciiC~--1-A fresh alten1ative to blind econonlic growth 1 

1980 ~ World Conservation Union l!l 9{'~~,~'Br ;ftfQi '8 ~ I 

~(.cii ~ ~<f, ~,m-'i~Frwt ~ I l!l~ <P~~~ ~C>\C<1 1983 ~rec,~ 

~ The World Commission on Environn1ent and Developn1ent (WCED) <f@ 

~ ~(.>\C<1" ~ ~Ccii--1 ~~~ ~'8URT ~ ~~r;r ~ Mrs. Gro Harlem 

Brundtland I \!I]~ l!l"C<P Brundt land ~r;r'-8 <fG11 ~ I 1987 ~V'f ~ 

~N;C<lt-t.-1 our corrunon future C9M ~ I ~~ q)'<(~rrm @~$1.-1 ~c<( ~<f.W 

~ ~,~ Cvf'8m ~ <T( l!l"<M ffl ~rf~ ~~\!I I <fG11 ~-~ ~fHl--l ~ 

<t~~IC--1~ ~ ~C!-li'Si--1~~ ~~--l~IC4 C$1C--H<f1"N~f<t<IJ~ ~iSfC"'ll-i-1 ~~ 

C~Gl c--ira ~~~t ~;rt~ I Sustainable Developn1ent is "Lhal meets the need:> 

of the present without con1pron1ising the ability of future generations to meet 

their own needs. ~~(<1'1--l C~~ 'G'?r-:rl <!TTJ, ~~ ~ @~~.:i ~ ~<PTG 

91Rl<l~~ ~ Gr~~ cxrr<rcr, 1<1P10:in:5BfM f;rwr, ~~ 9fffi<i~il~.q, 

~fl f0 ~ I f::1 <f5 91 ~ <1~--l ~ ~ C<fJ 1.£J"<f51,'f ~ ~~ .fl<f, <!~~ r;r '8 ~ l<I ~IJ~ ~ '9 

~ Rfi/~ 9ITTr9ff'f ~ C.\!11! <P?ff <Jffi I 

1.£1~~,~ f;iur'8 9l~<l&f<Pr~ ~ 1<1\!)<P ~ ~UR~ I Ton1~m ( 1994) ~ 
~~ l<I~~ ~ ~ Ff<J1f-(~) ,JJ.jf>\'11 ~~ ~ ~f\l,'11 "l:["!~: 
◊\!l"<frPrTirn 98"'i ~~rr~ ( ~) ~R<u~ ~ ·s1Ciil?1 <P~~ ~-rtiil~~rn<r0 



~.rQJ'rnl ~-',!)~ '{3 ~~Cf( q 
'!l@ITTl<T~~~ I GTC<1c1iG1m'5f~fQ,f<iq Robert Solow ( 1992) <f(Ff~, 
Sustainability is "making sure the next generation as well off as the current 
generation and ensuring that this continues for all time". Solow~~,~~ 
$59['fqJ ~ ~ ~C<l<f;I C\!lm ~<A ~<l', ~ ~ 2l1<!5N)<ti ~~ ~ I ~'<(.'nR:im Talbot Page (1991) , ~~'<f1TTl('{l,g ~,~1 ~ Hr~ 
<ITFr~-'Sustainability as managing depletion, pollution and congestion,~~ 
depletion <1c1C'!) ~Pl~~ C'<fe<ti ~ ~~>i~rB-!-1 ~1:<ti 
1MIU-1 c~--1, Pollution ~ s>ffif~ '5rl'®'t<ti-!-19 ~ ~(!} ~'i ~~~~ u 

~ ~r~ ~C:<-1N,1~1$1 '!)[ C<f~tf03 CDCTf~, Congestion~ ~QJ,~1~~<f.=-'t?__,.,ll'"'2:<f·~·;r~"~ 
~ ~ '!)(<1 ~ITG '5'@ Cffif~ C<fiit ~ I 
~~ ~~ ~~ C'<~ Page-~$f ~rG"5~ 9i'<f<ti ~~ ~ ~@'ii 
~ -£1~ I ~'ii ~-'5:f~I • ~ ~ ~ ~W5 C~'5'fC<Ti ~ r--~ ~ <1<1,~ <ti<f;IC\!l 9ff:r~ I 

O ~.Cl~~ ffl.:r-~<1$ ~tf¾~ 9 N\tC"1H,--1t (Sustainable 
Develop1nent-A theoretical review) 
~rm) ©:HI~~~~~ ~<r, ~I~ f<lf;:i'!l1 ~ -1<1f;~ 
~ ~R 911~-m <lTTf I ~~ ~,~I~ 9f<rrCG1R ~ ~ Zs::rn~ ~ 

/ ~98P ~'f8rl~ '<l1<P01~ ~C\!lJC<ti<f;I ~~51} C<f.R ~,~ ~~~ ~ 9fl~m 
~'Fl I s>ffif~, ~,~'if<rq, '5-l'<f;n~f<lvr ~C\!lJC<P~ ~rffi \S:i~~ ~fu:i 
~~~~c~c~--11 \!)c<i ~Bi~ C<T C<ffir:r't?r5'\~,~c\!)~ !?J$IC~Q~~ 
(ij~1ff ~,~ ~981" ~N3 <IS"@ I '51 >\C~'8 ~rrnl @~$1"1 ~ ~~ ~~ 
~9', c\!)m ~1 ~ ~ f;i 1 

~ 9i'<~ 9j'<l<P 0-?~~~ ©:rnc;i11 f;fuc\!) ~ @:-rnc;i-!-1 ~@'f!TG 
5fC\¥ 'G-di ( ~ )~~~ ©:n:1.-1 (Welfare of Sodety/W) ( ~)'5lif~<fi'5fffi5Nl ~:rn--1 
(Income Development/I) ~<l', (I.!)) ~Vf~<Ti ~ '@:;i $1~ (Natural Environment 
Development/N) 1 ~1,C<li~<li ~~~~,~WIN,-!!~ Sustainable 
Development ~~~~l~<l'G1l<fffi-SD = WIN \-!!~~,~~~9f<T 
~ ~' ¢1'~~ 9fRrC<f(X@ ~ Q,::l$J .-\ ~ ~ \S::l ~ ;i ~~ I 1972 
~Cc<Bff~~~~ ~ 9fRfC<M (Hum~m Environment) >\C'ilci-1"1 ){J~C~IT;I '51-j_~'!) 
~C$JNii11 ~~c;i ~rm~~ R~::l \!)~ ~ ~'ii ~01 ~ '&lcc,15;i1 ~ 1 
f<i ~I $jfG WC.~?;j ~~0TT ~lt;rf ~ 9ff8f-
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~ ~ trit ©lnrGf?l (1.ftfr;.r~ -r.t, 
Tht: World Cl1mn11-...~1P n L>n Envin1nrnenl anu De,·t:h."prnenl (\VCED) <1 

~r~ ~R 1987 '}{rr.r., Cl-1 ~(.q~., ( '90r~ ~ ~~ ~;il ~ Su.,a.11n.1hlt! 

Dc.1vchJpmenl 1::; lh~1t meeLs the needs of lhc prc!'enl ft:ner.H1c..1n w1lh,)ut 

(:tlrnprorrnsrn!,! Lhe nt::cJs uf fulure genel.lilnms '1~~ h1 ~~!°':?H.~1 ~ C~ -G ~<ci~:. 

~<R ffl"Clrrf-i~ ~<ti r.~ ~c;r~~c;r~ ~ nm 1 ~ ~-!. ".< ,.,.~ c~ ~ <iil7 r.~-:-9:3 

SD {'~Jl~ 9IT~<NJ~ ~J, 8f"-m-;f ~ C'!fl!'te c~.., 7.~r. ~ < S.<"'~c ... --_:-,..~, , ~ r~~• ~ 

~ffr~., \!J<t ~ ~rf\!-i rf..r~ 9ff.<r~~L..( ~\!.n~?i 1TC~ ~~ ~ 1 ";re-¢ ..!:<\ <!,~~-~ ~ 

~f<fllr" b~f&¼1 ~ i!ill~'BT-9 9fru~~'1 ~lt<1 ~1 (,t?,l ~~l 1 d, 
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~~~~ 9\f?.~ .c-~ ~ ~~~~ ~T-it~C~ ~1V:<1 ~~efitf<Sf~ V,Jl c«~Y~ ,• ~, cJ-: .; 

~ "'"?il !)j"f.....-... ~&V~ ~ ,~"t""'t.''( r.~1.-~· n t -c~ ,,::-~ "' ~~\!. ·~<: ~<fXt~TIJ ~~ ~ ( 9T'_~.r : -:-"_,_· 
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~ 'il-elR"<:'i ~m~ ~ 
B.tr~lt!r ( l937}-~~ ~:n:c .. ~ J:~ f<~~ ~t~ ~~ (lt-i c.: !, L• I 

~ _-7,.~;r~~rn;r ~ ~ ..!j~ ~ l.i ~~~ ~~ #.( ".i.TI"~, c-- •: r-~ ~-1¥"() 
~<•f1.!-r;; ~ ~'JS ~,.:,f .. ar\01(< -:;-«, l.1 ~ -<i .-~ ~ -4! , ~ ~. ~ • · «' ~~ ~ · 
~ ~~. ~ .q~t; Ji~'{ ~~L<fl~~ ~-r,q ~Qf -£~, , i(t•l4 ( ~1~ ~~~) 
sr,:;,--q~~~"flr:mn~~~~~~ct;stt~'Gr~ ~T..,.,......_,,c~ ..:,~ 1_.-:, . 
~ ~~.:Tf~<· ~ ~4 -el<~l ~ I ~-G ~~ ~m <f~ <~ trn 
~~:'flrt @:rJTc-rn ~ ?, ;.i-~rr~ c~~ ef..r~ ~iTTGl. ~~ ~~1 '!;~~ -1 
1r~r~~rt ~(ft,~~~ ~~1. ~~ ~~- '>11,~fu. .,f~~ ~~~ 
~(j) ~T~r?.~ !r"1 ~ I 

Malcom Ad1se,1ah { l 989 ) ~ ~t~<3 "5~~ cf,i1'~¢~ 1 f'!lf.1 ~~ifJ~~ ()J ~~~ 
~an..i ~~t1;94 ~ ~ ~'1~ 9fl@. ~t•fli ~ c-1f- ~~1~ ~~~ '\l't-ft"t~ 
~~l ~ - • ~,Tiff?, <tP,~ ~~ ~ ~, ~.fi'i, ~~- -rr« ~~~ (')f(l 
C'lf'tJH:1 ~~ ~ ~ }U~tc:J ~~ ~ ~m~~ onirr..i w1, .!}°l ~~~1;1;Jrfi1 
~:H,~ ~ ~ •~IF!i '6 ~ ~"~(qi \!J~ ~~ ~ ~ ~rn C'ilat"~ ~¢~'\!j 4fl 
>ili~fil~ ~ I 
~~ ~ ~C.\C<tS ~ ~itii.,Ccfi ~flUC~~ "¢1u ~TI ~C61 ~~ 
~~ I <Tr.< ~ f<tNl:i 94B:(<1-t~ ~~;r~<7> ~~ ~6'~ ~~~ ~~ 
>lfe~l'~"ll~Tr.~ ~~~®I ..!l~l(~ B:trbtt:r ( l9871. UNEP { 199 1 ). Stmnn 
( 1987). Gak ( 199 1) !?~F5<1tai.~ Su~Lrun~N~ Devl!lnpmcn1 . 111 ~hon . 1s : , blt:nJ 
t)r C-l:lmurruc. social. ,md tXot,,g1<.::tl appro~1ch ca~h of Lht~t: l~ 1n!! 1 nJ1 :-pens.,Jilc :mu complt:rrenlary to t:Jt.:h other 

Pt:zzy ( l 99:!) and pcarl:t: ( l99J) ~ ~~T~ ~1~ ~ \!I ~r~ ~~ 
~5"'<Srn -src~ ~~ 5tW-.Ht ~w·r.,r-¢ ~~ lfr<fl?® '11"~ ~1>!i ~c<i 1.!f\:)X4 
0T~ ~ lfrn- ~~~~~ F~ ~ 9ffifC'<?f'if\3 ..,ft. ~ ~r.-<, ?ff<fC<l'-l'if\!j G'lf~,t.f 
\!l<fl1t ~~ ~~I ~ <f""~'ir1~ ~ ~~~i._,, >-<1e~ra, {3 ~#-:1 Jl<1~ ~CG-1~~ 
~ 61~ -rrn- ~'-:-J ' .. a r.¢~ ~~ <:r@ I 

. \StHJC .. Bf lj_ot4'Ni ( Basic Princ.iples of Sustainable 
velop111ent) 
~ ~11i1c;i~ ~~ lf~ "¥f~~~ ~-
< ~ l ~ ©:Blt~?l s.!1~ f<t¢; 19f 1 ~en~~~~~~ c->~ r.~f?l"l urn~ 

~ 1 ~~~ "5lf'"'li~ ~ 9ff<r['<r'r<ir•,;r4 @:rn.i ~f<1 >1<11 , 
q(oW? l i£:n.r,J- ~ 



. ~-m~ 
~ o ,,_ ~ ~ 9f[C~ ~QIT ~~ 0C<J ~r;i 

( ~) eJfi; = '1'"11 <!to! I .!IS i51<.9f<IT ~ "'f.il>JJ<. ~ 81 >J<! ~ "'¾ 
~~ ~~C-il~~<fS~~l'~rC<Jf;r~~~-;r1~1 ~ 
~ 9fft<f '51 8fr! ~ : ~--=- . 

~@:B!Crl~~ ~514~ (.~ ~I C<!Sf~Tt~ ~ 
( ~) ~ <!1~ '51 ~= ~ ex- ,on,;~ ~ -£1~ ~~ 

. ~ ~r,f "I <l .-1 ~~ '<Hilt'!> <J1 ~ "<. • .J. I <-1 "l I~ ~ , cr;:r0 ,.._ ''I I~ 
~~ ~">'l\.~l~l ~J~-<,_1\,"4 "~vl.il '-'-1 "!\ ~~ 

~'i ~ 9ff@iTI I -=t-=~ . 

(8) (>51~~~'51~~ ~~@~~ ~1~4~ ~~ ~ , 
- ~~~@~~~~~, . ~ ~~~-<. ~l~-"'<ll~I 

(Cl) ~'8@:i$l;i 9@~~M_:i .;rnl~'5f~ ~~,~rffit~ 
~'Ff 91fu<M .!l~~~, . 

(~) C<J ~ ~~ ~R,45 ~~~~I~~, \51 ~~IG ¾1 
'1:ic~ 

~~9[0;/'fl 

( G.) -bl01C~~ 9fRTT:<M~ ~1f~~ ~ ~ -;i'[ '<rd,, C<lC~~ ~ ~ 
r- .,, "" '-'-JI 

~~ ·51<l'•Hl '5l"~ rffi I 

(rr)~~1~ ~ ~-il, <1Jf~'51"C~~~~ ~~ 
~ ~ 9J_~'1'8 ~~ ~ ~~ ~ I 

(~) ~~<PlGG'f, ~~' <ll~~' ~..,...,,,11-~~4 ~ ~, ~ ~~~ 
<qS@ I ~ ~~ 9lf¾C~<l1 ~K~ff, ~ ~<f, ~ ~~ ~,~~~ ~ 
@~~~, 

(~o) ~ ©:BlC.-l~ ~ ~~ ~ ~UlC:~'5l~J~ffi'i ~ ~ ~~, 
~~I~~~~(.~~ '5lfo1'-:1 ~ ~~~ '9:i $l "I ~~ 
9ff@-;rr I 

(~~)~ @:rn.:i ~ ~ffi~c~~ ~'i~ ~vr'~ I -£J~ @mr,l 

~ ~~ <P@ 81, 'li8l<fCt.r?-I ~ ~ ~~ ~f'i ~C<lxtn~ 
~~, ~f<i<rs1-1:i{c;i~ W~ ~C$1C~ I 

O ~.C\ ~~ t~r~ f;rn~ ( Rules of Sustainable 
~ efopment) . 

~ @ml"~ ~~ ~~ <M<l41' ~ ~ ~l<lJ ~ rn ~ ~ 
~~ ~ lta-il6-i1 ~ ~ 9fT@ I 

( ~) ~Ml:<fS ~PU~~ (Hartwick Approach)- Hartwick ( I 977) cm~~ 
QI, <l'o'ifi'I ~ "f<R!i!:!~ ~ -4W:US C~ ?IITTi ~ >rF.[G0 ~ ~ 
-;rt(.f i51~ ~.j<fl~~'fe<TT'>lJ ~ ~~ ~ ~CTJ151 <f.m ~ ~~ V 



~Alrn\ ~-\!)~ '-8 (fl~ctl. ) ) 
05tC'i'@ ~ ~ C~l"C<fi ~iGyiJR3~ '51<ll~~'!l ~I~ ~'Rf@~~.:ic<t> ~ 
~ <Wli ~~ I Hartwick ~~<fl~ As long as all profiles (rents) from the use of 
exhausted non-renewable resources are re-invested on either man made capital 
or on regenerating renewable resources, the stream of consmption flows remains 
constant over generation. Hartwick~~~~~~ ~~M~ >\~1C~1b.:i1 ~ 
<ITTT-

(<P) ~11-~<P ~~ ~5i'rn ~ C'!lm ~~ ~ Rc>iC<l ~9R ~ 
>i<lC'iliC~ ~ -Tf'\G ~C'!l ~ I '51.:iJ~tt<l' ~ ~ ?f\'<l<ti1C~ ~'iC~~ ~ ~~, 
'5[~4\<P~ 'fe<l1'i'fJ ~ ~ ~ -;r1 I 

("<!)~ ~ 9t~.f<n<ti~'fe<l1'i'fJ~1~~~~ ~El5$l1C~~ <lM~r:f~ 
~ ~ ,m I <@, ~ ~ ~~ ~ ~ ~ )\~P\M ~',f'8 ~ ~~ I ~ 
'bl~~.'.il<I ~~ ~"<l,~ ~~~ ~~ -51.:i4\<ti~coiC<!l'i'f.r~ ~<l, ~ ~~ 
~ C~ ~-'51~ ~ C9fDJ '<lfC<t> <li ~'if ~ ~ I 

('if)~ ~ ~"<l, ~'5!~f-!if<tvr ~~ '51~~\!l C9fl<l'1 ~ C<J <l'!)~l-1 
05'f•if<P1mtvr~ ~<1C'6i~C~~ N,N3('-!i ~~fil<Ti vr'iti~@ f<t~ ~fG-<r'</1-4' -TTJ I 

(~)~'Fl 1R&~~ (London School Approach)-(David pearce, Giles 
Atkinson~, Kerry Turner) Pearce and Turner ( 1990) ~ ~C!-IC~--l C<J ~ 
~~~~9\NR (Component) ~ C<J~ ~-J:C~~ c~m ~~ ~ <-~ 
9IT@ ~ I @vr1~'i &c>\C<l <fcil <Tm~~~ ~p~sft,4 ~~ ~~~ 
~~'1 ~' '5fim ~"<l, ~I,~~ >\~<l~l~<Ti!Bf ~ 2!i<f-fti<t> ~ ~"<l, '1PG~~~wrn~~r-rrn c:\!lm ~~ ~ <-c~ 9!T@-;i'f 1 

Hartwick ~~ ~ ~ 9fTT:'1 London School of Economics Iii~ Iii~ 
'51-.@n~F<tvr ~~ PH1~m~ @~9R <PITT '3BTT ~ ~uic~ C<J, >\~W51~ @f8\!) 
~, '51---44\<ti~'ie<rl'i'fJ ~~~ fu&,~ ~ lil"<l, ~~">l,~CJ~ I 
~ London School Approach TG~ .;r~ ~ ~ I 

(~) ~~ 11.:i·~si 1fi&~R-,1 (The Safe Minimum Approach)-(Ciriacy­
Wantrup and Bishap)-Ciriacy Wantrup ( 1952) <lC~C~~ C<J ~1<f-N:i<Ti ~~ ~ 
'51~gP\~ C~~~~~'1 ffllilti~1 <t>~C~~~R,-,4 ~'if 
<Im ~'fe<l1'i'fJ ~ CDCTf ~~ ~ ~ <fffi I Non-declining natural Capital Stock 
Approach ~~ ')\'f(~t f;@t9f¼ -JJ .. l'!l~ ~~ ~ ~me~ I ~:t1<:isR><Ti ~~ ~ 
~<liC\5~~ -jJ.:i'-!I~ ~~~<Tm~~~~~~~ I~~ ~iSi_Cvr~ 
~C'-!IJ<ti\'C F<t~,rn~ ~ ~~~r,rg~ 1 ~ ~~f.l~'1 ~ ~~~ ~"<l, 
~ ~file~~ ~C~ ~ I 



~ ~ ~zj''AJ)1IT @:-Bl--l 

~ [<1 1.f)~~'5!-i>J~Cf~~~~~~<ITTT~~~9f~ 

<r1 ~<1 e-.-.c-f '5J""c;rqs~ ~ ~~ ~rn ~ 1 ~ ~ ~ ~ C<fffi 

i51~ '5T~ ~ >i~<Bll~ <!5@ ~, f<r~ ~ ~ '5!f0~ ~CiiiHl ~ 

'5/<IJ<l~M }{CiiiM (Non-use value) 0"?Qi I ~m l.!l<PNC<fl <IJR!;f;i~<!:j '51--llM(.<fS ~ 

<!~S]r,;i ~@98:f N,M ~~Fi~~ I >j}.jJ(.61~ ~ ~~ ~98:f ~ 

~-.E ~~ ~'fN'.i<tS jf~:lo»fij'>j~Cf ~ I ~(.<l >i~1Ciii1b<f5Ur~ ~03~ \S:Hrc-Br 

~(:!'.f ~~ Prn~roc\!) ~~@~~ ~01(.~ I 

(8) C<fllt~tt ~~ C9frnm:ra 'tf¾~~: Con1mon and Perrings (1992) ~ -q 

<11,(.;i~@?f@~m ~~WfX( (Model)~ <fSC~C~ I ~ ~ f1 rn C~~ '5l~ 

~<r\ ·<11 ~'-!>lG!<fi ~ct@ ~CTT ~ I '51~--l~<fS ~~ R,fu ~Solow-Hartwick 

~~ ~~ @~9Rf -!l<r~ <f~ ~"!Br R,fu ~ Holling Approach 1 

Holling (1973,1986) ~ ~ &C~~ ~~ 9fl'<f'<f5J 00~~ I 'Y<fl~ ~ 

~._fl<f51,l ~ '5f<fY<mf ~c~ ~~ ~ c~ BH1>1~ ~rn f<r@ 

'5f'Pl@ 0PQi ~~~I Common ~md Perrings ~C~C~--l ~~1-s1N.~ 

~91_9~~ ~ ~"<fl"@ C<J ~'>@ ~Cslsl ~ ~ 

~ I <f~ ~~ ~ ~ QJr C<J, '5lQjcrl~<f5 ~ <liJC--l~ ~ 8fr:l 

'5f~~'8~~mf~~~@98:f~C~~-rf<f."8f l~ <J fu 
"' 

(}1~ C<T~ ~l~~C~~C~sl R,fusi Zs-~~31-s1MJ<fl~~ 

~ IBJ C~-i:l ~'<I~~91_c(~-;n I 

· (a-) ml~ 13.:i\!J~ 'tf¾~~ (Solow Approach) -TT!'f .!{~~~Ptil<ll-f Solow 

~~.-JN)<fS ~9 C~ ~ >i~>tJlC<P ~C"<~ I ~ <1Sm - "th~ be~l , 

thing, l could think of, is to say that it is an obligation conduct ourselves so 

that we have lo the future the option on the capacity to he a~ well as we ~ire." 

~~ v~ oom<icc1c~~~c:rlG<fi ~ &c>ic<l ~ ~~~<fffi'i 

~ffif<TT:xl<! I~ ~Vfffi-TTT 1-!l~ ~~ ~~-TTT 8r ~~~~05 ~C<f, 6~ 

~ <fi?J['!) ~ I 1!11'1 -fl~ -!l<Wf ~ 8r~ ~ ~'il\!ll ~ <ts~C\!l ~ 1-fl~~r~ 

~~ ~~ ~ ~ ffi <fl-i:IC\!l ~<Tffl \51Cl-r~ ~I~~~ '<IT~ -fl<!\~ 

H~ 9ITTl<l0 ~™I 
( ~) ~ ffl~ ~ (Dully's Operational Principles) 1990 ~ ~ 

~NJ~~~t~~~~~DBTTG ~ci4~RJ@~~ <fit?:l .:i I 

~ -4~<fif:f'f8l1~1 ~ ~ ~hnc4i ~mm~~ <IT~ ~ 

~ [{. ,1<! 0 ~~f[%~<ff ~ ~, 

~ -b1 ~G~ ~l<1~ ~ ~ C'1~ ~ 9['1-,~ trl~ ~~~1 --9~ ~~ <15<i1C\!l ~ <J1t0 

.r<: .';4 ,~·~Rt ~Kr ~-~ <ff~~ I 



~-m Zs:rn..:i-"~ -e ~en ~__,.,,..-,z~~ ') ~ 
~~~\:): ;i~<f5~CO'\t<TT5TT~~ i<!<fln:¥1 f<1Picm'>1 ~ll.:i~1~ c:1>~C\!"J ~ c<.~ 
~~~ @t<! ..:i~<f5~9Vl15TT~ I.fl~~~ ~1-!ll ~ ;i4)<fi"51"ie<l1'11J ~ 
9fl'6m<ml" 1 

~ ~~ '5ff~-'5i"Hl'!>C--I~ ~9@ ~'t l!!ll..:i~fe<i ·'5:n~c\!) ~ <JW5 ~ 
~~ <lj<li:'!> ~~I~~~ f.HJllfG ~~~ ~EHi@ t.f'i;~'!>@ 
~~ ""7-rl--=-r=i"":7 ~ 9f1~ <flfilrn '5ll..:it<i I 

.,,~ ~mrc~ ~ctt11 ~~ ~9'1Wr-:1'1M (Basic 
omponents in the concept of Sustainable Development) 

• ~TTft<-ft~<fS ~ : 
~ @ ::1 ~ ;i, ~ @~$I ..:i ~ ~9@ "<11 ~ ~ <f.@ -;n I !! 6Tc1'!> @ :HI -4 
~ ~ l!!TG'8 ~~ q)'()<f51~...j ~tml~ ~ I '!>l~ R~~~l~ ~~ C<lSR 
~ ~I~ <l~~R ~~ ~, ~1~11%1<:fS >i,~, 9ffiTT:<M~ ~ ~~, 
~C<@"<fl1t1&1~ ~~l<lC<fl '5i"1@i<f5~'1 ~ ~ ~ ~c~M ~'<fu-~91"@~ 
~cr:r ~ ~~1 <l""<l'-51 ~ c~ c~ 1 

• >i<fSCG-i-i:l iSMJ~ ~.qC~-i:I ~~ct: 
~@::i~c..:i~~>i<f5Cc4~ ~UJ1'9f..:i 9f:f'1~~~,~<Wi~-~-<1•nrt~ 

~~ ~C$11-G1~~ ~ 9rfe'Rr ~~ Nm ~<WI~ '5f~R)~ 1{('>1 ~ ~ I ~~ 
9fPCtf9flfit ~ ~'1 ~ ~ c<r @::1~c..:i~ ~'>1 ~~ ~ 91_~1':!irn 
~f~ ~ ~~1;:ic~~l'-8 ~ll1..i~1~ ~'>1 <f5~C'!> 9fBft<l" I . .... 

• ~ '8 ~trf<fS~~~ 
~ (equity) ~ ~~, \S:Hl--1 ~ )1<fltc4~ '5f~~'1 ~ ~ ~ 

~~~I!!~~ I~ \5::1~~ ~'6it..:iN><f5 ~ ~~ ~ ~ 
<fl~(\!> ')i~ ~ I ~ <!51<l<f5ffi ~, ~ .:n'11Mt<f5~ )i~C<ltf~ ~ 
~'t I!!~, 1~'ffil 511.~f.i!<f5~91IDT '511~'511N><f5 ~~c:rn-~'8 '5f~~'1 <tS~t'!> 
~I 

• ~tf.cf<tS '@irn t~-i:t ~~"J >t~it~ ~~ : 
l.!l~~ft<l ~ \S;\~--1, ~ ~ .« ~, ~ fsmr"I ~~, ~~'1 

@::1~t.:t~ ~~ ~~ >i~~~ ')it~~~ I Chelliah (1996) ~Ulc~;:i-~ 
'511Sit.:t~ ~ ~OJN,1~~ ~ ~~ ~ ~1-pl t"f~ 91_c{)i~rn '5f~~'1 ~ 
<flm ~~, '>1%1M!<tS ~@ m~ ~~ ~ ~ct '!>1tt.f~ '5f~~'1 >rfrlf-b\!) ~ 
~ ©;1~c;:i~ '51--tJ'!>ll ~~~I 
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~ ~ ~1~c~ ~ ~ ~ ~ 1 ~@ 90~~ ~c~~ cm:r ~ 
~~ <1J<1~~~~-!\jffl 0f."~'5l~ m-~~~ (econurni~ 

.,,~ ffl1~ ~<fS ( Indicators of Sustainable 
evelop1nent) 

<ft~~jj \!!~, '51~ @~ $l(~C~~ ~ ~~ <1M$ ~ ~ 
~ I ~' ~ ~~ @~rn~ C.~C~~ ~C~%TI ~ I ~ F{~, 
9ITTTT:9ft<f<lS lfl~, ~9f<li1~C~~ ~ lfl~ ~91,9 ~ ~ ~ ~t;i c<J 
~@~~C-4~ ~91~~~~? MS~fe<f~@~~~ ~91~ 
m-C<f? ~ <fc'ft ~rn ~ @~rn~ ~@$!@ ~~rnf<ts ~ ~ ~ )j__bC.qi~ 
~ ~ <ITTJ I \!!~ ~-( ~) "6191 ~ (Pressure Indicators) ( ~) ~ ~ 
(Impact Indicator), (~) ~ ~ (Sustainability Indicators) I 

( ~) Dt~ (Pressurt lndicators)---i)191 ~ ~ ~ >j_b.qi(.qi (.<ff<.ltffi <fl 
~~, ~~<ii\5 lfl~~ '51--lfl;i-J ITTGr ~ \!!~, 91f¾<1~~ ~~ ~~ 
~~ ~ ~ 9 f~ "619! ~ ".qi@ I DI~~ ~ 5~.qi(<fl ~t ".qi@ I 
~ >i~C~~ N:,N3C~ lfl~~ '51~--lK!J.qi <qS1CiS1~ <PCc1~ f.{~ ~, ~~, 
~, ~'1 ~~, ~<BC.:~9! ~~rn~ ~~".qi@ I 9ITTfe<M~ -a<lJ lfl~, ~ 
~-GlC~~ @-9{"@ '619f ~~ ~~ lfl~ ~ ~ I \!!~ ~~ '51~ 
~~ (.~ "6191 ~ ~~ 911@ '51~ ~ (.~'8 ~ ~ ~05 911@ I '6191 )£t>C.qi~ 
@¼1~~'1 ¼:C>\C<1 ~ <ITTJ -~ ~ '51$11~ f;f ~'1, ~,<fTI ~, <1 ~'x ~ '51<1--l~ ~ 
~I 

(~)~~(Impact lndicator)-ofe9@<PG1 ~K!J<PM~ ~ ~ >[t>C<fl~ 
~~ I ~ >j_b.qi(.qi "6'!91)£t>C.qi~ ~ <lc'ft ~ 9ff@ I ~'1 ¼:C)IC<1 ~"<I 
~~ ~ '8 ~ m ~ <1S'<n <fc'ft m 1 ~ l!l~, ~ ~~~&r lfl~ 
'i'f~Uf''Bif Real estate~~ hedonic price~ <f!'-B1f!, ~ ~, ~"tl:~J~ 
<f.'<ft ~ m I 

(~)~~~(Sustainability Indiacators)-DiC~~~lfl~, ~ 
91fu<1-£c~~ !N51t<1~ l)IM~ ~ ~ @:i~~ ~ 1 l!l~ ~ ~ 
~ ~9f ~ ~ I @~1~~9 ¼:C>\C<l ~ ~ <Tm-~ ~ tf@'i ~ , 
®1<1(--l~ ~'1~ ~, ~ @~~;i ~' ~ ~ ~~Jl~ I 
~~ ~~ f<n:'1~1~1C<1 ~ ~ , ~ '5l~ ~, MX~ ~~ 

(~ ~ ~ (ff~ I 2ft~~~-01C<1 ~,~ ~~'ifil ~'<IT ~'-B ~~ ~ Ql .,. 

-



~ I 

NPVB= IB1dt - IE[dl 2:0 

~~ B, l!l<f, E, ~ <T~ <ff~~ '5f~ C<r ~ ~ ~ 2i~ 
l!l<f, ~~ ,5M-i~-i 4W~<f~ d1 ~~~~~(I+ r)_, NCTr ~~ 
<ITT!' I~~ r ~ •~ ~, t ~ >i~Bl<fS~ I ~'t ~ ~ ~ ~Cfm~ 
\!)\!)'ifi'1 ffi ~ ~ ~ I ~ ~ 9ffife<P'f ~ ~~ ~ 
<f1URf ~ ~9f'f ~ Wl'<MCa-J ~!(N~I '51-iJ-olC4 <f'1i <ITTT, ~ rm ~ Wi 
~~l~1<fi ~ mr (r) ~~ CR1J '51C--l<t> ~ ~ I ~~ ~?ffu ~ ~ W4m 
~'f ~ <l<fim ~ I 

(~) ~:q;i~c;i~ ~ ~9t ( Measuring Depletion effect l 
~51'5 ~<f,~~~~~ \S:HJ~ ~~, ~~'t~<ff ~~~l 

~'fM<tS ~ '5);q,:i~ ;.i~~ 1-!l ~~c~~ '5f~..(~<fS ~ ~~ d-;ro 1 E. L. 
Sarnfi (1989) I!!~~~~~~ ~ t;91m c;<0~1 
~m-x~i51<i.:i~~~~~~~~, R ~~~~c~ 
iSITT5~~'5Tl1J 1<ffe; r- ~~$ . ~ ~1,~<fj ':iJc'f~ ~ ~ ~ -<~ , \!J ~ ~ ~~~~X~<i~3r~~ .:_ ~ 0,~1J <--'J · - ll "'ill'Of'I~ ·,~h ~ 'R' ~~~ I \!,l-iJ /111.' c'? 
T <f~ ~15f<i~~.:f ~, ~~ C'l'TI<r~~l:6~C&iHl ~~ 4ffi ~~ 1 

~ " 

--



~-m ~-~~ '6 (fl~ctl ~~ ) '\ 
~~<Pm~~\511C$1~\S~C<J~~'5ITTJ"~\51'5l<l.-i~.-i~~C<r ~ ~ ~<l', ~ User tax ~C}{C<l f<it<i5.-it <tS~C~ ~ I \!l'<lrl 'til<l--l~C--1~ <fl ~~~~~ R(l+D)t++1 ~~~1'51--IJ~fe<f Sarafi-~~ 
~~1101$1"'51TIT~C<~~~~9~~~1~~~9l~~ ~~ ~<fSCtl~ 0VQPJ~QII 

(~) '5{~.:\~<f) ~ ~ ~9t ( Econo1nic wide level Measure l 
(i) Pearce-Atkinson Measure (PAM) 
~~(Growth Model) ~~ ~ ~' ~-f91J $ ~~ '5T~Rl~ ~ ~ITTf ~9 '51<!'[ ~ I ,{~"CTB-1 t£t515~~ '5T~Nl~ ~ ~TC\5 @~\!)\!)~ ~~~~I~~~, ~1K!J<t5 ~ 'til<l--1~--1 lil<f, ~'it~~ c~m ~<R @~~~ ~~NC\5 ~ ' ~Mm ~-f9~ ~ ~lTTf c~ ~I~~~~(~) ~?ffG ~-

PAM= SN-X(dmN-dn/Y) 
C<l~ S ~<l', "C~'5!~--1Rl<fS0Uf,{-f91J'8 '5ITTl" I 91Rl<l~C.-i~ ~ 1:1 ~<t, n ~ 

<l'~ ~ c:~m ~~ ~<r, ~1T0<t5 '¥1~ I Ii!~~~ PAM Ii!~ ~!Tri 1--l"J 
'5IT:9f1ifl ~<ft~ ~~ ~ ~ \!lm m ~~~~I 

ll~~ PAM~ (Modified PAM formulae) 
'51~~ <lM~~ ~,~,~ 9lM<l~ C~~ ~~~:»fiq~l!c4\!l[ 91Rl<l~C--I~ 

~<lC<fS~~ 'PAM' C<P~~~<ft~~ C<fC'5 9ff@ l ~5'fi3~~ 
9lM<1~~~'~'~,'5!9l61r~~~~9B1"~fu~~~~9l ~'8-a I,{~~ 'PAY!' '5T'<TT~ MPAM ~ ~~M~~"<I ~<fffi-

lYIPAM = S•P-n-d-e. 
C<[~~ S* ~ ~-f91J $ , p ,-1~.:j AAmrc9Br ~~9ffvffl~c4\!li , n ~ ~,~ 

~~~ 11f~ c.\!)m~~ '51<15$1 d ~<r, :::i11Rl<fS~~ '51<1--1~@$ e C<tS ~~~m ~C>\C<l ~~~ I 
(~) ~~vcttf~ ~lt~~-~rn~ ~~ (Modified Harrod-Don1ar Indicator) 

~Jl@~-~ ~ ~JS1J ~ S ~~ '5f.i~ '>il"C9f0ii ~ ~~ ~~~ ~~ Kn C<t5'5T~N>~ >j~i<r) ©~$1"1 ~~ I Zf11Rl<lS ~~ '51<!"1~"1 f<prnfG ~~~'51~~~ ~~~~ C<fC\5 9fr@l ~m, KN ~ 2l11N><lS ~~ N ~~ '>i,~'t ~<f, ~~~1&1t"l~ ~ ~~~ 1l1-£C~~ C\!lm ~~, 
~~ ~ ~ ~ 9[-Bl-rn '>i,~ <tS~Ciii ~-

YN = {S*Y -KNN}/{K*( Y + KN ·N}. 
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) lr 
--- ~,'ffi ~'1 

0 ~-~ ~ ~ tg~~--1 ~'+C«ra ~ ~~1\SR)~~9ttijl'--PiS£~ (Bas ic 

elements for Susrainable Develop1nent Models) 

~ ~~ >i~Cai~~ ~ I -E~ ~ ~ ;ro C<J, ~<[iRi<!S ~ ~ ".7/ 

<fi@ @~ ?J ..J ~ 91)~ @trnc~~ ~~tc;i~ ~ ~<1•tl~ ~ ~ ~ ~l<f f°0<1> ~~ 

'5/<1../~~ ~I~ @~~~\g ~ 5,~ ~ 9fM19fl"M ~ m ~ ~ 1, 

'51<1~~..; ~ !Ji? N;<S 9)~ tp.,'l' 8M ~~ '5lf&~ ~ 9®91'/4t ~ m­

,erJ, ~ ·h "~! 'i"1P..11: 'iWi) ~ </TTI C>JfiiC<fS ("ffil', 07;-.i,_ i!,~li"G'B! ~ 

~~c~ ~t< , -£~ ;;i~ 011ff!I'i ~on~~ @:rn--i 1 2000 ;1cc11 $f'(~ 'JffC¾ 

~,~0,., :\ ll llemum I11sl1Iute CZ:~ @::B.f--1 ~ ~ ~rm ~ ~ 

(Sustainable Development Mc>del) c\!)m ~I~ @~$/r-1 ~ ~ ~ 

~ ¢ (~¢:;l ~~C~~ ~~ ~ CYr'6ID ~~I 
. 

( ~) ?r<."c ... ~~ ©:HJC-i'!f >!~BJ<t: t;9t')1fR~ ~ ~, ~"flcir ~ 

~~~,~
~~ 

~~ ( I99~) ~~ C<I, 151efcr-1N:i<1> ~~$Jr-I' ~<f, W. ~ I ~9R 

~~
9 R? 9 ~,~ m~ 91~'191RIC<P'1 ~~'1~ @~rn.i ~~ 1 ~ 

~~Sri ~1~1 ~,~~'i <j~<'~ I ~ i.!J~ £<P]lJ'!> ~N:if0~ ~ C<J- '51~~ 
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~IS<fi (l 992) lil?r ~-~ ~'1 ~~ lil¢fwC¢ C<t~.:J ~~'1, .. r---!i¢ ~< ~ 
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619f ~~ I ~,~~,~ '8 ~ 61G_1-1l -~ ~ -!i~, ~ ~ ~ 
~ I '5l'l~ "1<1 '5Jf~ ~ ~~ ~ ~-~ ~~ ~ @°~91~ ~ 
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( 8) ~ f¾<f)-UW ~ f ~ C <16.:i t <fS?I C\!.l ~ '51~ c.:i 
1

l\!.l <fS ~ ~ 

~ct~ ij?j <f)ffi 
~rm~~'5lrlJ\!l~~<:fT.:r~~~l!l~\~~-;u-rn1~~~ 

C~9fC1J ~rmt @~Bl--l~ 01~1 ~ ~~~ @;1$)-4 ~(.>j(.<1 I .fl~ @t)$]r{ '5Rr;ir 
~~ re. 

exf<!\!l~C:<?S ~~ ~ ~'8m ~ I j{~9f <fc1'f <rm 11,~- r,$,, ~~rn--i ~ ~~ 

@ ~ *
1 
--i C<T i:s ::1 *1 ..i ~CYEfC<P <r~ 011r .:rr <rr ~ ¼1 Pl ac.<tS ~@ctr <Ii@ .::rr, ~~ ~ 

~BIC:-4~ @::1*1--l ~~;ifb¢ ~ C~ ~<f<f> ~ l!l~, ~~ ~;if¾<1S, ~ ~R 
~'1 '{J~JR!'!) <15"@1 Gale (1991) --!!~ ~C'-!I ~mft ©~$1--1 N:ir-lfG ~'i ~~Tc1)T 

@98r ~ ~ff"C<P-(;>) '5[~1(,-j~<f5 <!S'&!l1ff, (~) 9ffu-C<P't ~~, (~) ~~ 
~I 

~1~1<fS <!S'~@~ K,1HC>t~ ~~ f;i:i~~f<rmr~ ~~~ ~ 
~'8m~-
-~ ~~@ ~~, m ~~@ ~ R~ c~ ~ '8 'liBl C<l?I ~<f.f ~ 10 

~I 

-"Y<~ GG11<f5Ur~ RCXl<f'-~~ ~ ~ ~ ~~ ~ ~ ~ 
~~'>ITT:~f@~~,_lffiC<P~~ m ~~ I 
-~ ~9 '51,xt~'f ~' ~~, >{~~~~ l!l<f, ~<1SJ~\!)J ~ I 
~ ~~ R6.:ilt ~n 9ff'1 ~, ~ ~~1<P -;rnr ~ m -£J<r, ~ 

'5:Hl-4 <?S~>J_S),jj ~~ m<M ~, 91BlCXit~ ~ <fffi-~'1 ";rf '5J'<r(;JK!)~ ~ 

~ <l1'..J<[~ @~$IC..J c~re<r, -!l~W~m ~~~ ~"--l'f I 

( (() f-ttrrn~ '5 -;r~rn t~ ~ '>tll>Orn ~f<f.ll<WH <mt 
~'5!~--lR)<15 ~ ~~, fxM ~c~~ ~QJ~rfm @:n1r-1 91Bl~'tl,n ~ 

l!l~ Rl '-!l<P~ ~C*IC~l~@NC<fS ~ ~.:rrm@~rnc.-i~ D~ N<!lNC~~ 
~rf~ ~ '5ff@f9f ~~I~~ 8T ~ ~~C.-l~ ~' 9ITTf[<fcxp;r ~ 
~ 1\il<15 ~ f¾c>ic<i * <JS"@ C<P--l --li MW ffl~ <f'5 ~ ~ ~ ~ ~~ m 
r.4"~~ ~ ~ ~ ~ , ~~ ~ ~ ~,~~ R~rnf&c<ll 9fM 

<151Tb0l <ITTf ~<1, <fS't~\!) @~~ ~~ -!l~ <Tm" I ,;pr'i ~ ~ ~ ~ 
~ ~~ >lll>!Jl c\!)m <f.@~ ~ <lTTf- Project Displaced Persons (PDPs) I 

~~~~-@~~ITT ~c~ ~c~~ 51M C<Bl ~ ~ c;r'8m ~ 
~~GJc~~~"f ~ 1@c~ ~'8m~1~c11~~<ff~~~~~rff 1-

~ ~ . @~~;i <!S~C\!) C5fec1 ~~ ©c~ '5lR ~ ~11(.~~ ~ ~-~ -!l~ 

<JWl' ;ff I R3J11 i Kl)lhari (1998)- f~rc~HHlC--l~ '5ff~ ~ ~ ~ ~ 
<R~C~--1-The present pattern of development are so wasteful and deslructive 
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~~.:r~'6'5li~~~~c--1~~~~m,~~9{j~ ~~(.~~~<l1'61f~<P(.C1~'6 .:f'>Rl"~~ ffi9{ '6it-~ ~ ~'l j,\~>\H c\!)m ~~ c~, ~ 9f1f~ ~~ 91M\!J J-s·rJ, ~~ '51..\r~rn, ~, ~~ ~ CS1(ii1~ ~, ~ &1~ {3 <D~, ~~~ ~ '6it, Wf,~ ~~' ,qf~r-r•:is~~ G<l¥il<-ii1 ~' ~Hrt~'t, 1 R1-s1~c~ ,l'51~<Pi~ ~-.!!~1 c<l1: ~t ">\~ ~~ rq..i ~ ~~, 119@1m:'Bf ~~t{3 ~m<:i ~ ~ ~~ c~ 1 ~ {3 .:r5BITTrC'Bf ~~ ~~ ~ ~ ~ @'6~ ~ I ~~ f<l~~ ~ ~ ~rc'<f ~ ~ 8Wf '511~~1 f<r~ S@ 9ffS ~ ~ '<TTVCTf l5 Cci1~ I~ ~ ~ 51~(.-l~ ~ '5lf:l$l~'1fi, ~'<ITTJ @C~ bci1C\!J ~ ~C<l~ ~~c;@ ~<;iff C~ ~~~ I 

o ~-~~ ~ <s::t!-!C--1~\SMJ ~ ~C$!<1M ~ ( A few Models for Sustainable Development) 
~ W~ 91 ~<l&f~ICc7 ~ "'<fCT, \StBl..\ '5I~~~ I @~$J--l '5I"<Alki~ ~ \!!~· ~~, ~ ~ ~ ~ C<~ ~ I ~~ ~ @~rn.:i '51'<f;t\T\!J~ '!i~c;ffe, ~~ ~ '5l'<IT.--l~~ ~~ ~91~ R,fu '<P@ 5f~ ~~ I '51'<rt--lk)~ ~ \!i("J ~~ ~ (}T'61fl ~ ~~ '5lffi ~ ~~, ~'$lCS1.-lJ fu FP ~~ ~ ~98f I ~'3hl ~~11", T<IHC$J[51, ~~, ~~ ~9@ ~~'$l <fi"@ ~O'Kf ~ '5lffi ~ T<l~l$IN I.!) <ffifC9 ~~ '5fffi ~ ~05 ~ ~'i1MC~ ~ (}T{31ff ~ ">\~11", 1<1f:iCTT151 ~~\ ~~J~~ ~~; ~(1-1.-1~~ ~~9f~ '5:11:~, ~~1r, F<IP1cm'ii ~~\ croo 81151F-! '5fC9RP~ ~9@ f.-1~~ <P@ 1 ~ ~ ~ ~ ~~\ \S:Hl--l ~51M ~ '8~ C<f~-~~ -~MfITT ~@ ~' '5frn ~ ~981 Pl~~ ~ ~ @~91'~ ~ ~' 21ffe~ \S?f@"'8 ~ '51T@!9i ~ ~ I !1_~ ~ ~N)1<1q~1 cfOO ~9@ ~~\ -TTrl !1_~ '5:l~Rif<lq~! ~~ ~PIM~ ~~ ~ ~9i <t-C~--11 .!) ~~ @°9Bl N,N; <P@ ~ '8~ f;r;M''l~ "ife~ ~Jrt~l'S 00~, -;:im ~~ ~~(, ~~~-<ii'~~' ~m-~ ~ ~~N) %a:f"<f8Tl51J I ~r!-G1C¢~ ~ @~~C--l~ ~--JI~ ~(~ ~ ~ ~~i~ <P@ 5f~ '8~ ~ <lffil . 

~Cci-if:rn~ ~ --i~ffi@t (Millenium Institute)~ @~nic--i~ ~rcQJ ~ ~~~ '8 ~ Fl~{$! ~C--1¢ T<l~~ ~~~~ <IJ<P411~~ ~-
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8 'l, '""'"=.....--. ~~ 
o ~ ~ t;in1~ ~1<1~~ ~1~c4J~_ ~fil~ _(Sl!stainable 

0 evelopment in Brundtland Comm1ss1on) 

1972 ~ >G<t>C~ >!C'i!ci4 Crl-!:l 9@ C~C<P ~ @ ;HJ rl ~ ~ (fJ ~ , 

~~cm ~ ~ @~c~ ~">M 1 ~ ~&1$1 ~ ~<1, ~ ~ 'tf<f
9 

~'1 9{'(~ ~~I~ (~'1 ~'1 '8 ~'1) ~ 1974 ~ ~ 

iSrGicpi'1"R<ITTf'1 '8 ~'19f<f'~ ~~ 19fBr~~~~~-11c~&hr~~¾
9 

9{'(~ (Central Pollution Control Board) I ~(f)~~ft<f ~ 151J':JC-!:1 l 980~ ~~ 

miSrJ~'1~'19f(~ ~~ I 1986 '>iW1 ~~~-(~,~'I)~-~ 

-51~~~ ~Blt~=i:l ~ ~ --s ~ '5f~°'1 I ~~ ~'i '8 ~~ ~~ 

1981 ~ <ITTI_ (~'1 l!N>C=i:ll~ '8 ~'1) ~ ll~ ~ ~C$JC~ I~® ~9 ~~ 

'8 ~ ~'ffirr ~ ~C$1 C~ I 

'511~1$f1 Nl<15'&(3l ~ \S~~Crl=i:l ~ct$ ~9l1~~1C<l ~ ~ ~ 

Brundtland Conmlission ~~ '5T1CG11brlrn 9ITTfe~NC~ I International In ,t· 
~~ ~~ s !lute 

for Environment~~ ~N>0f'5f Eva Balfour~~ vi--,-,.....1~-"<l~ l$l l ~:Hl;r ~~ 

~ 1 1960 ~~~ c~ F<i~rnro 91RC<l"t ;Cbrl~Bf ci4C~J ~ ~ ~ ~ -i 

1972 ~~ >G<tSC~~ >IC"llci4rl \S~~rl ~MrlW ~ '51<i--nfG c<is ~ ~~ 

~ I 1980 ~ World Conservation Union 9jf~~~~~ "tr~ , ~, ,.~ ~~crs 

~151~~~1~~~,~~"f~~Offil*~C~ 1972~~ 

~ Linlits to Growth, <lBMRf '6~~ '6 ~ ~C~Bl ~ Only one Earlh 

1982 ~ Ekhol~1 ~~ CG1"<IT Down to Earth ~~J!N ~'>ffe; 1!;1;,i~~ - · 

~~'Bf ~cml6'f~~r ~ ~<fSij'f ~'!>1~'!> C'!>Rrn ~ • ~c~ c~ 1 ~~ 

~<JSC~~·~~<tS~-i~'<TT\S:Hl--l'6~~ . ~t 

~ <tS~-M 1 ~ ~~ ~-~'6tmr ~ lf ~1--i~.21 cm m ciil~ ~1~'11¼ 

• ~fGa,3r5 <tS~-t-l (B1untland Commission) 

s'l.UciiJ~ <tSfi!«r;r. ~ 1983 ~lCG-i~ N5C>i':il~ ~ I ~~ C~~ 

~ -World Conm1ission on Environn1ent and Development (WCED) 

~fsl~ ~~c.:i~ ~ ~ ---)\<R~C<TS lll<TSWr~ ~ ~ ts~rn;i ~ ~~ 

~ ~ I United N atious General Secretary, Javier Perez de Cuellar, 19~) 

~ N,t>i~~ ~ Gro Harlen1 Brundtland C<fi ~ Chairman~ 

~~ I B'N General Assen1bly ~~ <t5C~~G1 C<T, 1fl1C~~ ~~: 

W1M<ll ~ 'lll<fli mTh '51<1-!ll-i 'iltli C'l( I ~ ~~ ~ ~ ;: 

Gro Harlem Brundtlnnd ~ cii.:f ~u:@ ~ !f~~ll~ I ~ '8 



~ 
. ~ 9181 (.~A"PiC.'ilci.:\ -e ~ ~ ;I ~I--\ . 8 <\ ~ w ~10£1<!:r (.1511~tc~1t c~~ ~ I l 987 ~ October ~ ~~ ~ Our Conunon Future ~ ~'6"<frn ~ l 987 >\1Cc1-!1 N5C>\~~ ~ ~ C'5"C~ ~-m ~ I 1983 >\1Cc1~ l.!lf~~ C~ Our Conunon Future ~ ~,~ ~ ~ l.!l<f, ~ ~~I 1991 ~ Our Conunon Future, University of Louisville Grawemeyer Award C9{tJlNGi I 

•c~~ 
1972 mca, ~<fit~ >\C'i!C'\C.-1~ ~ ~<f, 1980 ~1CC'\~ IUCN ~~ World Conservation Strategy ~'i ~ ~ ~ MN:,~ C--l'!>rn1 ~ C<f ~~ ~,~ ~~ 11t~<1>Rr<rr~~c~tr~c<1~ '?5~rnc.:i~ ~ ~ >\tb'!>.-1'!>t ~ ~ \ ~ >\~$1<fi1C"f, ~ ~~~ ~<f, ~ C~~ ~~ ~'i ~91 ~ ~5% m1T~ ~~ ~ "<fi"@ >\Cb'!>.-\~ ~ <fi~C'!> ~'ifG'f \ ~ ~~ ~~~ ~ <f>@'i ~ ~Ct\1~'!> ~ ~ @EIS~C~ '51QTT.--IN><t5 ~ ~ <tS~C'!> 91MNcii ~ 1 ~ ~cm-src.:i ~ ~~ C<l9ftm-m m @cb&G'\, wt~ '5l<IC'\~.:i ~ ~ ~ 9ITTfC<M ~ l.!l<f, -§lt.:tRi<fi ~ <IM~Bl <f5~C'!> ~~I United Nations~~~">\,~ ~ ~.cm1St.-1 e<11~ ~ <11 '5f~..iR:i<tS l.!l<f, ~~<fi ~ ~'i ~~ 9ITTfC<M ~,;ffe, /6Ji~~~ Ol~MC'\1 ~ <Im I 
1983 ~ N,Qi~C~ UN~~ Secretary General, Javier Perex de Cuellar, '--~'6URf ~-tll.-1~~ Gro Harlem Brundtland C<f5 ~~ ~"<fifG ">\,~ ~ <fi~ ~, ~ ">\,~ ~ '6 @~$1C.-1~ >\~>\Jl~ ~ <fi~(A ~"<I,~ ~~ <fc1"t<I I 1984 ~CC'\~ General Assembly resolution~ ~ ~1frn ~, <fifil"1t.-1~ Cbm~~J1~~ Brundtland l.!l<t, Vice Chairman~ Mansour Khalid\ 

. • ffi.c\t•H1 ~, '@c~ ~<t~ ~c;qqc~~ ~,ca;itDJ ~ >\,~i~--1\t~ ~'8~~~~~ ~~~ ~ %~~ "<fi"@ ~~1--1)£~>\~ ~~ \.!l~Qi'!> "<fi"@ United International Cmmunity ~ ~ I 1987 ~ ~"1C--l~ ~~ t!N)C<l"t--l Our Con1mon Future ~~ ~~ ~~ ~ ~ <11 1992 ~ m-B ~ ~'i~'!> ~ >\C'ila\.-1 ~, 2002 ~~~1~ ~1~1C~>\<tie'>1 '5\~'!> ~ '8 '@~ $\C.-1~ ~~~~ ~'3m ">\C'ilC'\~C<tS ~~ $1M~ <fiC~Ni:11 ~~ ~ \S~H\C.-1~ ~~ 
/ 

~<1 151--1~ '>\,~ ~~ ~ '51.-1J'!>~ 2:i~ ~I~~ ' Sustainable Develop1nent is developn1ent that meets the needs of the present without 



8lr ~-@~~irl 

compromising the abelity of future generations to meet lheir own needs' 

~~~ Fl~C~-i:l ~9f@ C<W'1 ~'5TT8TI9f ~ ~cm.~(i) needs •14fit~:r~rt<1r0i 

~ ',ffir◄:Pll;pl C(;f-i:l 1J~\!)~ /~~ 2ful1iSfC.:Hf-@~ ~ '5l1C~l9f ~[ ~ 
(ii) <J'-!>~l'rl' '8 ~~ 2:lOJ1'G,~ Dit,1c\!) 9fRlc~t<U<1~a:r~~1~45~,~ I.fl~,~~ 
~~~~ct~~~~~OrBm~<.~C~l~Z;~~C-Br~ 

'<BC&~ "<15~ ~ ~OJ c~Economic Growth, Envuonn1ental Protection l.!l~; 

Social equality I 

• <fS~"i t•B1 ~ '6 )11~G4J>I}{~ : 
World Commission on Environn1ent and Developinent <ll ~~?{ WctD 

~~rn~a,~~,\!,~$l~~ fi1%-ic~21~~23~~RCTT~~~ 

~tai..i Brundtland I~ 1987~~(.<1lf~ C9M~OurConu11011 p " Ult1re1 

~!jK!i(.<l~(.~ 9lffit<l-t~MKb~~~p{JBf~'t<P@~Bl:£tC<f)~ ~ , 

~~~ct~,~ (major cause and effect) ~~cf;n ~ ~UI~ 1 *~ 
©~Blt-=l-!4 ~9Bf ~ ~ ~~ ~ ~ C~ ~~I lQ~ ~~ 
?[9ITTT't ~<f, ~lJ!<P~~~~ ~~ @c~11C"D ~1i,>1~ ~~ 

~ ~ 9fffic<1•f >!C'-Ilciiri '511~Jc;i<E1'8 ~9fITTM ~ I 
~n~6f1N>~ 9fffic<1-t ~~ 4S1-fC~~ ~~ ~ ~ c~ ~ ~ ~ 

• 
1~1 · 11~~ 

~ <T>ID m- 1 ~ polluters pay principle, conm1on heritage of mankind 

intergeneration equilty, Global Conunons of atn1osphere ~~fui ~~ · ~ l~<l ~ •~,'7! 

~ C~ 9lffiC<1-f '8 ~=HJ-4 ~ ~~~~~I WCED~~~ 

~fuC'!> 1992 ~ffi"-e >tC'ilG1'4 '511~~ ~' l!l<f, 1980 ~"1C<P~ ~C$J<flffl l!l~, 19~ 

@~ ~ 91MC~-f >tll>ul ~~~~~I , 

O ~.a:~ tgflllrl 'S '5t1~istlN>~ ~N8}1'1~ (Sustainable 

Development and International agreement) 

1972 ~ )&<:SC~ ){C'il~C~-ti 9Kf ~ ~9 iSrPl~ )i~PiJ@ffi'>i ~~ 

~.,,...,f@,.....,_ c-~ ~I~ '51'0}~~'10RJ) )ilp\Jt ~~~<Tl{.~ '5TI~ ~ 2f~ 9fMi~ 

'51f~~M4i ~ ~ ~?lt~=i:! ~<p'-(fl C~<tl~ ~C~1\Sf4\~'-!>1 C~'5ff~1Sl1N)<P ~ 

F«<lr~~ ~\S~I 

~ lt>tti ~ : '511~~~ ~Mt.q--t ,r~'i;iBl ~ )1<lC5GJ~ DJW1~ 

mJ~~t~'5lt~f-1'1\Siff'!) R91\Sai~~ <fSrJ I Rt1 t~~ c~~~~~,~ 
~ 'if11~ ~cef]~ 9ff'Cfl9fffvtf<lc~ ~~ Q~---=- corr.;f;trs{0-;Tf,{1 ~ 

"'<"1..-:--1 ~1"11~ 1-i<:r 1--1ttC~-!1 ~1.."'l· 1· 1 

r1 



~ 9iF.lC:<P't )1(.~a-\~ ,,s ~it) ~:Hl~~::r='?~C"C! 8 ~ <f@ <r~~1c~~ ~Ciii4UH<1S>t -Rt1c11>~ c~ 91fu~1~~cc44'yH<tS5l ~ (E­~ . ~o ~ ~~ ~~ ~ C~ ~ C~-61~~ <%TT ~QJ',;ffe, Waste) l.!l"'i' 1. "'-<- · -~,__ ~ ~ ~~~~-15~ (Hazardous waste)~ 9fffiTT>~ l ~ ~ 'Jt · 1 '511~..,~-
~~trl-15~ ~~ c~ 1 ~ Q_-<"B1~C~~ ~~ \!l1C"t~ ~ backward 

I 
<ll ~ ~~ ~~ ~ ~1cq~ ~ '5l1<t-G{.-im ~91 ".-1"1 <11R, C$1 techno ogy . J..,. --- " • 

~Ctir't~Q_&t~~ '8~ ~c~,~ct~ ~~~~ ~ .11.!l~lt¾f<r~~~~ 0fXt~ '5~$Jtj~ Of"t'>jJa\t<fi \!lll"t~ ~~, -fiffl~ c~~Ff91-s§r~<fi~ C<Pc-1Bf"'5f~ (Du1nping ground) ~ C<PCiilC~ I .£1~ f<rqlS'§rrl<fi ~~ ~N.><t>M<fi ffl ~ ~ >\MC~ ~'8 @~rn~~ ~ )111~'61tjc<r> ~-~ ~ ~ ~ M~t$1 ~ ~rnH 1 
uR1<1ill~ l.!l°<Wf c~9fei, <1Jtt>iiii ~ ~ ~ ~ NC$1N~ 1 "F<f 91 \S-sttj<fi ~ ~~~w~~m~~\!I~~~~~~ 1987~ Basel Convention on the Control of Trans boundary Movement of Hazardous wastes and their disposal-~~ 1.!!<f, ~ ~9fmf\5 ~ 1992 ~rec, I ~~~~ ~ l.!l~Bf91~rl<fia<fJ~~ \511)1'-ti~<M~<fi ~ ~ ~ ~ <T1<1'5hl \!)~ ~ <fi~(.'!I ~ l!l<f, ~ 9fvfl'<( '5l~~ct ~~\!ll 
~'8 ~~ ~ <fi~l\!l m l 1972 ~Cci~ ~<fit~ >lC"'iliiit.:i ~ 26T5 ~N)~ ~tfl ~M~rnro ~' 1992 ~Ciii~ Rf'8 >lC~iiit.:i ~ '9::rn.:i ~~ ~ -.blJtOSt~l-21 ~~ ~~ ~M~C~ <t>i>j_51 ~ct~~ I 
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