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Investigating the impact of nanotechnology on environment
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Abstract
Background and Objective: In recent decades, nanotechnology has affected different aspects of
human being life. This technology has various impacts on economics, production and subsequently
environment of each country. Nanotechnology could have both positive and negative impacts on
environment. The use of this technology reduces the energy consumption, production of by products
and greenhouse gas emission. However, nanoparticles might increase the growth of bacteria which is a
threat for both environment and public health.
Methods: In the current study using panel data method, the impact of nanotechnology on environment
in both developed and developing countries (such as Iran) for a period of 13 years (1997 to 2010) is
investigated.
Findings: The results indicated that using nanotechnology in developed countries mitigated the
impacts of increased pollution, as a result of economic growth, industrial and population growth on
environment; however, in developing countries using this technology did not have significant impacts
on environment
Discussion and Counclusion: Due to the significant positive impact and nanotechnology in reducing
the pollutants in developed countries can be concluded so what developing countries will also be given

to the importance of nanotechnology can be effective in reducing air pollution.

Key words: Nanotechnology; Environment; Pollution; Panel data.
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5-Environmental Kuznets Curve (EKC).
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1- Sustainable Development.

2- Market-Based Approach.

3- Neo-Marxism Approach.

4- Ecology-Centered Approach.




HKod g ool (g5

A7 Sl VY o loud canm ) o (55919550 g pale N g

Z=e(p/t)x(p,t,k,L) W)
bcal (Fogll Lol gmie (e et 5 0le ) &b
- YL (@) Sogll i s (1) Sogll 5 ol rals
5 3b oo ghalS eat¥T (VI wdy anse oS |z )
FoSep

5 955 (o (Mg welpe Gralidl el oladl w3k S
slatdl ol 5o s il 1) slasdl Lulde wlgs oo ol plo
&S SYgame 03| faeme 5l (golaidl ad, YIS g0 o5)8
@ ) Oype  Wload aule Sl slo Cod g o
tal oo Cawd

S=P’X+P% Y @)
ab Jbo s Gl sl cnd glaw 5 e Px, Py a5
Sl s () dsles ;o al Jlo slocaasd ools 15 L .ail o
by sl (1) Wole 1 Glgige axly L la T (288
3,8 solitul ) & ygo 4 (Sool
Z=ex=eQ0s )
O=P° XIS=XISO )

A 50 Ly U adg 50 Xeogll (VI s 5 ol XIS &5
ST e s w3lige il Jlo slocasd 5,5
50 0 YT (VIS g (8) (Sogll s ol 4 atusly (£)
il o S (golaidl julie g olasil

095 (wlide slaidl ST s so Hlid 1) (ulide SIS1S & le
adgi gy 5 0ol adei YIS oS 5 ails a5 b b
e G Soll ans Sl

S dly &5 A a ol Ty S5 Sl XIS o le
S el sanl cans a o ael,s 8 eag¥l YIS (o
g axd S o el Sogll i a5 goladl uliie
00 ¥ YIS olgs sl 1) (s yin obe a5 golaudl o8 )]
ils dalgs g iy Sogll aas o olans

3,lg0 plos pils a5 old biaws oo plas ]y, (SuSG 5lc€
ELRIVSHNE NIV V| U JERVRIPINE 3

Al Gl sle oy, 5l eolitul b g (g39)9iS il asile

Sk 5 (Sosll ilsd oS euds 38 Joe Gl 0 iz o8
Aty e sl by (e Lol 5 090 o0 oy g
ail Sogll 5 Slile 5 ol Wlgs o b el axlye Sl
oai¥T Y L X (YIS 08,5 o w5k o o] Caad a5
oS oo 48,5 el o aleyw Y SS wladdl cpl g
Y @Y adgs 5 ali8l ) X Y adgs ple sy (e il 58]
Bales wibise )5 Y SLY VIS 15wz e 2alS |,
0uls (5 ,al S8 Lol b olaudl S ulwl 5 Jow as oyl
o

Loojyle Conliw 5 Cuod gy Julge 0,8 Bl L
Dgdss sl ) Dz 4V 90 g il (Sl
X=x(p,t,k,L) )
Y=Y(p,t,k.L) ()
a5 45 oad (o8 (o delyo @l ()0,5] Caws 4 j5late @
2l ly e salys i)l pogas sy 5 s 0,
o ael jo S0 o peuSle (@) aseine (Sogll 5l o
w5 ] 0g sols Lz G L
)
G(P,K,L,z)=max.){pxty: (x,y) € T(K,L,z)}

(Sl 35790 (551955 s 5 0= T)

= ﬁ; =8¢ CW = ﬁ; = 2¢ *
ar ak dL d=

Sl slul axly G cad a5 54 o Laseine () alal,

X

ol (Sogll 125 ol anza bl
oS 0 e bl | Sogll cus daelSy Sis B,b |
S e (oo |y Qs o sa
e==="=1 )

x
X ooV Y adg axly S5 sl ufoﬁ Olyee = e)
Sooll s ol Gl b asS e ol () Sobe (ol
Y cd a5 by g Wb oo rals Soldl i o
Syl i p.09,00 YU B S ¢ aub iolEl (P) canYT
& ol ool (FoglT sl Lol s usSan 5 o V)
555 s s (V) e, 53,8 usSins 51 48 Sl sl

el 5 Oygo 4 el co Cews a0 YT (YIS 0y s



AN

e 2 G3P 9T 1 (o

Y=C+eE A
Codgdsme 4y d>gl b odiiS Byae 8, 05 peSle b
Sogdl ol sl oMW aigy mhaw g dgy B pas @xdy
o] Cows s digy polie (48,5 a5 o b aS Wl o caws &
zlpel olaidl jo Joles il gl 1) p5 alal, olgs o
Y
5

Lo (a+ pok an

P=DPoY e

po

Cudte 3 o] )0 o) wenl 0, Jb> 0 olaidl a5 Slej b
(dY >0) .ol o
Sude 4 4z g bolo i plgs e (V) Wolae bl » Gl ol
5 eS Y Glie oS 04d e hie Sy OP Y g
S5 Sl zals sl O 31 b aS sme (s 00,50
solie (2alS L Bk 5l adl 255 (Sogll (il sl
S8 P layally (2l L5 Po o sla il
b Sled alioe Sgnty S Lz S 5 il S
o poye Sluz g 4 By 0 sl cel et oS
a B omlibly o zals bosgls bLsyl Sogll 5 YIS GByae
Grpas & Cons (Sl il Sl lade aSepl cle
05)'{5 «.\..SLSA LLJ \)Bﬁe,x u.m.:) .Ia.,..’z.a WL.S ‘\.\JlJ‘SA u...mlf
A5 o 05 o ol 5255 Po S L 55,58 S o)
- 555055 e gl ) 5 5 ool e a4y Fogll ials
G jeb 4 L8 4 Cand ) e Jaiwge sl
e Sl Wlsie 55 @ als oS ol Lales 08 0 g
Al e a4 SSaeS € 5ol ails oasy YT oS 5
(0)aily o (Sogll p25 S5 g Shals aiz (pog:
Olgise odd zylae Jow o (VF) alal, 5l oolaul b oyl ply
1andls 5 3 4y bgyye |y ey daes 05 36 Jolse
oo S
w3 ‘_ga.a—l).) Al 5=y

EROrR

Selyo ol plfin 4 a5 ol xe ol 4 iwlde Y

3o (S i éoyi ol oLl Sawsy codlad 51 LSL aS

€ Oyl a5 05d o JS (Sogll liae yo sralS el (Sl
()il on Z anme G oS 2 (5395585 5 (LS
P ot G Ol e bl L)l Sy S5k
Py e o golaibl b, e8> aS o4l pl s
2 $2eleSS g (SiSS Ol 31 I A (g ek 4y o ls 0)l0S e
aby anlp (b o o8 ol wigd LE oS 5 g el
5 oobde SIS ST WSe g b oo alS (Sogll (ol
ad, b oolen ‘_;a}ﬂ Wigh e SaSs Sy S s
oS golaidl aswgs adsl Jolpe o il oo Siuli8l solaiil
59 (‘5:‘.;:.,4)0..\;.1\}'1 SV g 5 conl 0y b o slaidl
St CuiS p adadl 4 o, B ‘_;%J'l ol it olaxdl
i35 (ke Sy alalli Gl ey oy o SRl (5565
oan ¥l sixio Y g 45 drwg som J>le 0
WS (o adgi (s keS (Sogll 4S5 Sless Sy wpew g KeS
Tobw 30 ouiz eaal o palS (Sogllosd o i
e 89y 9 S 65999555 5 eoliinl a5 (S8l anwgs YL
1 45 oo 215 Fogll 5 o ity FoT Lo
® 4B |y pulysS dhame Caw) (o Dlyesd W
Al Slpss aigy s g wilsS Joe ulaly calploass
SV QT 9% Q.MT S9>g 4 e (658)9iST g oS 5« wlido
Dl oo 5555 (s

Jelse 5l (S ($559SS il as ols (ylis ol L 5 gl
a>lpe 5 Oype 4 (Sogll 5 Cagllae 1 b Glaiges oaiss

]

U=U,CP’ an
P=PY/E”

Joe 5o asibe sde slayellb O iy S aPO U

Sl O samas Lis E g wals Y SoglT P o ol

GOV Caod ond Bid em pp el Sogll rals

Fsn €) Sogll tals e 5 oad Juy () byas

4 AzOg Codgaze Ko b oallS Brae g8 (pl b el

Tl 4:>|5.c P o




S0 g o0l (5 5

A5 5l VY 0 ylod cunmn § Lo (6591835 g pale %

Ol g Omey oS oad 8 mall Vboojpe b
A (B s sle Gfojﬂ 5l aS e (gl
oz 5l b leasle J2b Glep abal o oo
pra> S SifeSigl sl olly (e
ool el il (el (Sl rals
S R R R S N T
I S3leSSsl (e slo anliny o 5 ($355SS
O b 1) (6550eS0el aS > sl b Coolgl pal
Jilas a5 caF o Saeals ol dsie lgie
A U o plae jsbo ar 1) VY ()58 sl aees
(7 )ols walg>

leg.c L og> Guiod o (\\"A\‘)‘s{l;.i.? P ‘SSL)),A
Sl 4z p 3PSl i Bl Gl oy
e 45 W) aoes ol an len Ljo,ﬂ calises
e (6 a0 5SU gl (5)0kd aSl g,

Gotd !l Lol el anslys peio 0 )8 Cs
Lgl.?u")‘ 9 Sgutp leﬁ G o> 6L® o|) .\J‘y =

g as al)l dae can; gla g5l8

o ildgil ¢ o i jauelS'gil ¢ Lo dlolgils colgogugils
$b o ld 5l eolaul 5 Hla aiges l3gL

& Bl 5 e Sy s 3 S i
oolaw! L: > UJ)EAAlSBJL\ A..Jy . \AJ?M < 00 )LY
polie sl adsl Slse adgi @y 2xio gl (5,5l8 S
Sladad 3K 05,06 dlge ol a8 ouls S
039 % xS i Rl g ead (S 3

gl Gmals Lldy 65 Bran 0 5 5 wiz
Mool asls o o lgn

ol 3g (6 adlas ;o (V\YAD) o )Ken 4 &‘%—‘
96 6,5l e g ohg Cuedl 4 azgr L wols
S plsre @00y S sl boysiS 5l (S
c 3l 00,8 i Wl 0o dsliy Lis gl jeiS oo

doye (o oad ad S e s Slial sl ael

@ azgi b (Sogll n e Jlog)y oo il wd salys ol
RV R IR PRV [T RCP N1 ¢ &l G K0 il g

Slalllae ol iolraz 5 1L gl Al ST
A PN ERPPNCON SPRE S RRTE REPLER SRS
Cons GOV (s USG5 pme oLolis 45 ous _aseiie
UiiSTg amo o ol LTy sl Slpess ol jo Jae
Ol a5 o0 S 5l 55 aemme S GV sl el
el YL zobaw 1o 0il o LY cpl yog (WS 5
ol a5 09y walss iy ase Sy VI sl Lo
Solg 1y cdss Selle sy laswe (sl (gl poje slolas
IS gdg Cam ) banzme 3900 poliie 4 (Silh b S o0
b (Sogll saims als laclles Yool : SusS S1-¥
Sy bl o ol jo aid; 5 4 (s3eleiSs mha
o &y Sge (Sogl JLalS jo 5 Sge g0 4 GleSS
00,5

200 (slas,slis ) oolisd 5 (5350555 o9 L S ol
sy SV & 55 glinl a5 ol i 55U il
JoSe VB Glyie @ a5l by cdls waalys (lae
Mg s s salss adg (Sogll e e g
S5 s olyen Canyy lazme oS (o 25 L VS

SFosll RIS glio 9 Wlsiice S35 Syate 5 o o3
Jos SLE 920 4 mlio cnl a5 00,5 Sl g oms &) 5

DS pladl Sogll ads 4 s (55505 sladiia b goo,S

ou plnil Wllllas 2 (65950 - ¥
s Sl
4 35 Geios 0 OYYA) ollSes 5 oo —
o (Fogll (1als o islsiSigl (18 (o)
oo 5L 53l ol les aallan asesiadl asls
0uiS ool 5 SLjlas bl Gi> el wilgs

S Jley il mobo .mijs o) dze sl

1- Tayek.
2- Kristrom.
3- Florenz.



oy

e 2 G3P 9T 1 (o

I gladiged D3 gl g ol gl dacy;euls
PULIWIURINLICS DY FUIPL VLW Y] FPP-SV L ECSURI LY
oan¥T b ablis 5 Jaoe Con) bolas J> j0 o
3,5 5l goanie 5lae gy (oo Y5 @ I slo
b ) ey e > 0 g lsle o Slse
$U (oo glo Sl aaar sl b ildgil
S oaYl Glayls ahar sl beysy
sl b oo gl g (Gaio slaazly g Lagyos>
o 1y (O30 5aed SLlS Cogu sile 0yud
$U 5 gy odliiul iz we op pb Ol
b 5 s slg b Jlws)S ob do cojsals
3O R e a)lf.lf,.a VIO OB pas uimlf 4 .\3|53‘5A
sl (Sogll g 058 e adis Jolug Jlo S e
3 s @Vl 1) Sheal] GySanSTg0 4y bgyye
e S e e 2ol p,55LS o5kl O
solitul o (1 oy 50 (5 yolidgil 5l &S (st
@) lordnn 655 peitis o (2Ulgs 0l
e el ey wdly (Sl 55
a5 ogd oo oolatul M}ﬂ 5 peeilElg S0
Sleogas 358 oo Jgone sl o B 2R
Suls jlas el Gl b e ol wsllas g 059

o oolawl Sludl OMald 5 S 0T 60 wiils

S5l Sran aey0 Ve el o il (5 5lid
ol byl &5 ab sals wax o)lia Jol ams o
e nl g ol o 0yl Vs o)l S
slo ooVl Lasl ralS (g5 Gpas Sials
@ azgs Lol aalgs Jlis 4l (dae o
5 SBi> 50 ks ol il sl e Gl
S enSslr 5 ahai 5 ame sla (Sogll S8
SieS SG Gl a ]y Ol Ol oo o O Sl
2 olb amng 4 olows lp 6 Fge Il g e
Mcs S s

L ogs Geios ;0 (\WWAQ) (60,90ls g ooljde
3Pl s e 505U 6)sld sleop)5 Glee
5 b gyl a5 W) Az Gl 5 slo
s> ol S o 1 5 bl Gis Sl
gyl clls ol ansl o Lls bagls 5l sl
Cigw ) o5b Skt cbglE Bis oy e
sl oS e3gll iz w5 b Jerossl
Wi oo (Faio Slaal Koo 5 g S b
L8095 )8 ool 0,50

aby e blie GEaSTs OYAVIOL3 5 5 Glishe
Ll olpl 5o can) bme CoiS 5 solatdl

oan VT aw lp bg oibo and Jow 5l oolasul

O V)ass 3,5 oy Blae Dy 50,565 )S anST (60
b ass oo Glis GulijsS (oo i Gl @l
) el sl 03,513 b (ol S5 intile Cunbw Jlos!

Ao po (Voo V) oyl oy oo 5l cbli> il
Oz a5 00,8 S5 ey lame 5 (5351555 plgae b (]
G385 ) 0525 VY 58 10 (gl ame o sl
O ke B3> g o o sy 5 (A Sguge 50 oL O )sls
Olyie b oogs Geid 0(1VAY) (xhasy bl -

L oolab ojle jo g6 ()5l e A gs-’l‘.‘.))‘

G Ja..?u )Lx;.mp 6Lb 6)9J9,S; BN L;)bf

oals 5 1y (Sogllanelys (il s g oo

" cmio sleon] g ans 3 SB ol lse 5l e sV

Grge S iyl so e aidd oo Lol 1) auly olge a5 a0

(VY )ass L a4l san¥T gals 5 lee  Sogll

Olgre cov s o (Yeo0) ol Sen g 655, -

Ml s (55l Joo g g2 (Sogll o)l

SU oyl gl lgese sl atgi aS W,



HKod g ool (g5

A7 ke VY olod e 5 bauxo (599255 g pole

oA

Slocilon Cpuad 10 GloaisS s Jole el o
(V0w s cans
U Shlye oopp @ 293 G 0 (VIT) oz lo
I ol syl wilsy s Lo CodS n (53555
5 b oa¥l 8 (il Bpae (1alS L gl ()5l a5
b CudS 4 Cuw) b Jlatege was olge ady
OIS oo SaS oy
P9
Joro (B e
W Cond (pl po ead e (65 (Sl @ azgi L
Joe Cozlr 0 Szl 3deSSgl Fl 0ed o
Jolge L g ailysS Jae ol 2098 oy Sl g ik
ol Sl g SeSSe bt SIS Sl (Sogll g
Ol 5 1 GAlBL adgs ool ooliiul Jaw jo jglatepa
4 Cabo i3y 03938 (5] i elede il plsie 4 Conoxr
LSy S5 ole (A3 @G oy 5 gas s & js0
S5 G Gl 4y gl ansy o Yl slass g sl
Wl eaus ol

LCO, =a, + a,LGDPp, +a,LPOP, + (\0)
a,LIV, +a,LOPENmN, + &,

Oy 5 sl b e )8 5 ol b sles c(10) alayl, o
bl oo Jdo wl o g Oy, Oy, O 5 slas 5l 500
il ) T 4 0ol 48,5 5 4 slo i

w8 (@) lga (Sodll asls ou, :LCO2IT
o ok _CO2 &l s Lisl

I s ~lo 928 J5ls Ll adss &l o, 80 : LGDP,
Jes

G FoskS o 55 Cumez o515 o280 : LPOPIT
o e gl 6yl o eVl e o, : LNANO
G g bopsie l (Sp Gl w Jb AL
el 00l Sl U (65909580 A by e (sla oold Cogue
CAIBL a5 Cano i el 55 e 80 LIV
S

i 5 65 5l oslizl L (GIS) Ll
T | U O E N [ E e Sy Yo ow)
By srro o e 5l (gl o (5 y5LdgL
sl asln Jio plyie 4 05 (o0 00 B @
b,y G o)lla Gl g Glp @38
T sle s, da Gl S 0 58 ot gl
S 505 piass J5S ¢ oo sla3 5 (559
Sl 0gd o0 030 )5 @ o wiile 5 (s @i
3 oS 5 gy dilaie S5 o lga (Sogll o)l
Ol sle gt G5l 5l by S (e 0l
oolitl Boa opl sly e o GIS §
Ghls o L olo olSius ol . 0 salgs
Bws S b oo dal> > 55 sl g
JaS s PDA) Lasis Jhms SeS
Comdge s 9 Soiel (bLI)I slaylnl &,k
15 DMLl gy s Lzl o3l (GPS) Sl b
b 4l slo cole jo 1) lga Sogll 3550
VY )2 oo oyloj o2

GPPST A oy ar (Voo V) (e g
2o glio SanYl slaSed z9e 59) » e
SLAY s e (65e0eiST a5 Cdlye g oy
O oz U5 o 1y oS annSTes sanVT Lezs!
o Sl G350 g 5l (S adsl slaaSls
as sl e yuil)en g gl bl po mbio Gy o
i g ol Coal g lea g OF Wl
gzl bl | (55)955 e )ln (55, 2 1) 53U
O D)asl asls Sl olaidl 59y 5 JS ;09
bootidbe josd G oy 4 (V00 9) Toguly
g ails o ous Y] slaal rals jo 8 6)5]95
Slllas bl .colo, 149 ans b o) QLo.ﬂ
e Consj G Caslws Jlosl a5 ols Lis (g4
@ Cad (§ 5 Fge R 1o slo el VT als o

91> Al angh (slo)5aS )0 s o (539092S




IS

e 2 G3P 9T 1 (o

sl $b Guld als wilbiee Syt cezlr s
b e plo 6l g G s Jixe arngd b j0 slo,guS
25 okl S5l Jae calpd adS dagygesl ojlel 4 azgi b
» ol bl Jod BBy Sl pxe doys A0

el o oSnia ) g

(LC02 diwolg jutio) Jowo .b)gi).g =l ) Jous
Tablel- Estimation Models Results (Dependent
variable LC02)

b ygs oy
QL dnwg arwgs Jb> o b yiio

OIOY | enayY | YEY | cNA- LGDP
VWEA | YA | AV | vra LPOP
A | LIYOD | YYD | /vy LIV

SSIXN | = | ALY | —efees LNANO

4 \& Sloalive olass

e curo 0g Cade wod oo ab>de oS jsbles
o385l plad (33 Jaw g0y (b @Bl aes ail e
ke sl B IS s il i & Syl
ol el ol pen Sogll waidy olml b goladl as, 500
e a8l dnngi g damgi Sl 5 slayptS sl

] 00 0)5Tﬂ AR 9 YA~ ).>|).a
| C,u...n Coro> wflf ua.>Lm Lg‘)" OJAT Cawddy wfo
Sogll il 0 Cumex il b aS psphe ol
doyd 03 azplizr Sl oo e pli copd cnl il oe I
iyl oy ol by bl Gl e o515
g a8l dxwg sl elS 09,5 ;0 do o VYA e @ Ljojﬂ
ol aswgs Jl 0 sl jeiS 05,5 10 ao VTR e @
Sade Bllao,ad 0ed oo alaxde a5 g5 Jles (Bl walg>
S50 Sloy5iS 09,8 55 0 it oal slp enel Cewon
A I EolS Wil g0 45 a2l g0 425 LB Cos &) g 2

Al asls L;on—l aL?glﬁQT Olad g pio SN 4> B

Uas alos> :git

5313 9,

sa...d.\ 6&0&‘0 d.}LuJ‘)J ‘).aL> axdllas )é JJ.A 0)51).3 L)’Jj)
ey s D I S5 sy ol el (B
5 by G slaJoe 51 SO ye 0 el alade glaoslon
sl Jae o a5 ol 8ezg gla Glo )b 2hie slaosls
(stetli glaosls g, 0 .(VY) oly rals ) L@J Olos o0
e Splp Al s (1 05 g0 plasl (05T 90 I
0931 31 13985 s 5l e o sl o b Lay92S s
ossl 3l Bolas JI L g cul Bl gy e sln 9 F
90 ol el 5l e Gaios () )0 a5 00l co ool yousle
A 4.1.7)40 Be ol o0l ul?fu‘ Cul; JJ‘ uus) U?A)]
sozee 05l Saled 5o s s sl adye ) anall
9 ‘5?;)5” ua}ld..\ O G:A?p.m A.Ia.)‘) QPS ‘GML LQLQOQL)
o 0938l il il el @il Bl el adgs

Sl i 1) Cures 35 1l e li g Cais

Skl sosls
WLl Jols il anwgs (slo g8 09,5 g0 canlllae (nl o
oy Uy Dl dS pel e VLT oS Lails andl b
e dollS s dlmal el wolise ol oty
s i 50 slo)9aS g W g Lilel (ogix 0 SuSu3L
(Slagy i «SeSe ouig ket ilf)T ! Jols
9MhU Gaald cdpmg; (BLIIE A5 (sl wis e
4 baye glosls ol a5 cunl S5 4 sVl st
sl oslsy (VA ) ler il o ylel Sledlbl il 5l Lo 58

] 0 C‘)z...n‘( 14 )9.1[; ;)L.u)yb)*x.uo 4.:.]09.1]0

azsly
Qli“‘ 4 dxgl L ) Ls'L“d‘ Lgl.(bo.)‘o o9y A LsJ[,LJ J..\A
O3S VA=Y e b 0,90 (sl (Dledbl 4y g s

u‘)uaul lJ d.’ua.o 0 00 M w‘)«o 4.~15 sl 00 00




S0 g ool (5 5

A7l VY oylods e j bauxo (5599355 9 pole Fe

O3 45 005l vszg A (Tamdge o] QL 5 el slis
Sl o slo aoye o SulBy cgs gile s 5 Colue
s g ke @it b asls g Bb slowl Koo
Shadl mlie Covgase cde 4y wlgs s jaiS ouds Eely syax
Sle,9iS comw (pavailed colled o aie pled joiasloyun g
Coglgl i 5 ()3l slo Cunliw 361 4 pladl wul calisee
Coy dasme 05950l ool @ 4293 b anles o] e sl
$U 5k 5l oslinul ca o Cuglsl cal 51 (S bysiS (sl
ooﬁ'l ol 3 boas il e cugy b 5l cble>
5 S5998SS Gl G g bl 6l 3 sl colay;
slaygoe 5l (S Olpie 4 $5leSSel (o sla sl (ngus
) dazms l cblas lejle g cdgo asbp yo lo Coglyl
3 ooliiul (S5lgiSS gl drwgs g Buiod slaszly (s5lul ol
5 Oliime Bigel  oallails 5 oole S0 Slidos LUl
UF 5 53815855 ol aose o Fao (Ylab g plaghy il
Sl Logare Gy e CubeS Sgup Sz S50 o

bl drwg > 50 glo,enS

P
63909555 956 3,5 VYA aabols . S5 g0 315, )
orler (pejler e bame I cbla> s
oy fapme 5l CBli> )3 (5351985 b 08
ol e oLl
58 5l i\ YAV o) 5o § s g e Y
RS (egd s e 53 (5595 ol
adeyd)] iy bz Cupde 5 iy asly
Ol YV
$U sle gy ompp ATA ) Sl Jy Y
sl Gy e SIS RS 50 (55lsisS
FY o leds o ygmnsS Aol Juad
4. Copeland B. R and M. S. Taylor
(2004), “Trade, Growth, and the

Environment “Journal of Economic
Literature, 42(1), 7-73.

J 5o sleyeaS slp Caro 03938l (5l o) oy
Al (o /YOO IYYY L plpy o5y a4 a8l drwgi 5 dngs
b oladl o Cato idu ooy eyl 5 lo Wlg o &S
@ Hlasl b cane isy 0038l ()l Cude alalyally
by bdbe Slhuss Gl oot plse 4 ()5 ws]
lsn Sogll 5 Jige Jalse aloz 5l lay5tS oy (ato 4z )
o LBl e @ axng Jb jo sloygiS sail
O (b yreS (Sh e g5l o8 5l eolinul pae 5 (555
2 oo Jelse 5l golatl anugi 5wl anld (b s ceio

ol 00y Y1 sles8 Lal
2 Sl)siS 09,5 lp U piie (sl ool Cemoty o
Owed Lol il sed o pixe do )0 A mhaw o aswg
F el o8 sl jlo pne aidly dngi slayoiS sl po
D)1 5l (g59ld b S Slilge 4 e jlame CodS 5
Jo o Gleysds o azpliz s ol s
oeals 0wl o e ool Comenl gl IS 4 axwg
090 0y90 39 ol ;U &S Wiz ye sl See I (Sooll

Al oo S i g azgs JB oL )

Sy A g Sy
3O ey jlauzo ;ay—l 5 55U (5,08 oyl alaly callas ol jo
0)90 (b 4Bl Axwg g axwg Jl> 0 slaygdS 095 g0
g ol gl odel Cwd 4y SRS pSpsvaR b E REL KA K
69 Gl o)l sire dlaly anwg Jl> 0 (sle,eiS 05,
095 ;0 &S I o )l s>y lea bfasﬂ ool g gl
Ol o conlplo g o gme alaly pl Bl arvgi (lo,0uS
ol (g,d slacdled i lS aS sge JYarwl aigS oy

b I cbli> aope )0 psle plo ol 156 5 ogdle
Lojls 0,8 55 arme Ca; slo (Sogll rals 5 e
loy9aS )0 Cany Lazme p il (591 08 Cuie 5L @ Ay
pold b anug Jlo )0 (Gl )giS 05l (oo dpogi Al dnwgs
drng g Geid patld Gl g sgmp lp ld 0!

Sertr Lz 5 g0 e ol oS anolys g gl (5,0l8

P Gy Old i el Cun; lae CoalS



4

e 2 G3P 9T 1 (o

e ialen s 1 oun VT 2alS 5 Tga Sosl]

Ol b 65,9las a4 oliws sles al,

12.

13.

14.

15.

16.

17.

18.
19.

American Bar Association Section of
Environment, Energy, and Resources

June(2006).
http://www.abanet.org/environ

Roco. M.C.(2005).International
perspective on government

nanotechnology funding in 2005. J
Nanopart Res 7:707-712

Mingay, Simon. (2007). Green IT: A
New Industry Shock Wave. Green IT:
A New Industry Shock. Gartner
Yasuda, Yutaka. Mori, Shunsuke.
(2009). Helping in the Fight against
Global Warming with nano, KDDI
CSR Report.
sargent,gohn(2013).Nanotechnology
and Environmental, Health, and Safety:

Paperback — January 28 .

Baltagi, B. H. 1995. Economic
Analysis of Panel Data. Published by
Willy & Sons Lt.

www.worldbank.org.
http://www.irannano.org-
http://www.nano.ir

5. Yabuta M.; Nakamura, k. (2003)

Governance, Pollution Control And
The Environmental Kuznets Curve
October 3, 2003 Discussion Paper

Series N. 48

o8 bl 5 lgn Sogll mals 5o (534555l
waas oBiles 5 Gled (pegd HeuS o

Ol

Sogll ilize sladiz p ($lySigl (asu I

1o C)T SISl g lg ‘;oaﬂ Owlen ydol don

Olws N0 gl

oan] ioledcun ;) lae gy b e

Ol arngs lal i g (63l Ro%

o )l5 Lo, dgemme (60,90l g Lo, oolide A

Coglancgs (55 9 G dame 0 gl (5,0l8

i ohg Sl (6500 Sulyy ol 5 (sole

96 5,5L8

abaly o) p VYA Loy b3 5 gosiio g N -

Sleslaiwl b dae sy (Sogll g goladl o,

«solazdl asl SR Ly Golw 4l Jow S

AYO-YeY Pom c)Lo..ib ‘p.mo JLw

© e blE g sage dee ke V)

Lokl ojle jo g6 (5,0l isu JI S5



http://www.abanet.org/environ
http://www.worldbank.org/
http://www.irannano.org/

Ol)Sen g Lo piee

A0 g FA 3locdh s 3 s (5551355 3 pole

2y




