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Aim and Introduction

The growth of the digital currency market in the past years has attracted a lot of
attention, and due to advantages such as transparency and new capabilities of the
block chain, it is expected to continue its continuous growth in the future. The
popularity of digital currencies such as Bitcoin and block chain-based currencies
has created challenges and opportunities for the energy sector. Considering that
electricity in most parts of the world are often produced using fossil fuels and non-
renewable energies, the harmful environmental effects of digital currency mining
are significant. Therefore, dealing with digital currency mining and considering
related environmental costs can reveal the hidden costs of mining and provide a
comprehensive and complete analysis in the field of digital currency. In this
research, an attempt has been made to investigate and predict the trend of Bitcoin
mining and related carbon dioxide emissions and environmental effects by using
the method of system dynamics and design of the Bitcoin mining system from the
time of the issuance of Bitcoin until 2034.

The results showed that Bitcoin mining will lead to the emergence and release of
pollution in the world and its highest level during the peak of hash (300 billion
GH) will be about 400 million kilograms of CO, per day and until the next
halving, Bitcoin mining will be profitable and after that the amount of extraction
and consequently the level of its pollution will decrease.

Methodology

System dynamics is a method for modeling systems using accumulation, state and
flow variables, which was introduced and developed in the 1960s by Forster
(1961).

This method became very famous in the 1970s due to the publication of the book
"Limits to Growth". This book used the system dynamics model to analyze the
absurdity of the idea of unlimited growth, and today the most comprehensive
source for the system dynamics model is the book "Business Dynamics" by
Sterman (2000).
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System dynamics can model the technical and social aspects of complex systems
created by the adoption of Bitcoin and other cryptocurrencies. Therefore, due to
its ability to explain emergent systemic phenomena in terms of interactions
between agents related to human behavior and the (technical) framework of the
system, it is a complete method to study the economic dynamics of this new form
of money.

By using the system dynamics modeling technique (Forster, 1961; Sterman,
2000), the evolution of the network hash rate can be explained to a large extent.
Assuming the existence of an efficient market, it can be analyzed that the miners
will continue to mine Bitcoin to a certain extent that their expected profit from
mining (which is netted from the cost of mining electricity) is realized. In other
words, miners behave rationally, which is a basic concept for analyzing and
predicting the future behavior of the hash rate of the network.

Results and Discussion

In this study, it was shown that the Bitcoin mining process can be modeled as a
dynamic system using the dynamic systems method. Modeling begins with the
hypothesis of efficient markets in Bitcoin mining. In the designed model it was
shown how the Bitcoin mining system can be explained with a negative feedback
loop that reduces the mining profit to zero with a time delay. By simulating this
model for the next three halving periods, approximately in February 2024, digital
currency mining will reach the point of maximum pollution production, and in
other words, until the next halving, Bitcoin mining will be profitable, and after
that, the amount of mining and, consequently, its pollution level will decrease.
This model shows that the methods and tools of system dynamics can be effective
for modeling Bitcoin and can be proposed for other existing or new
cryptocurrencies as well as to explain the behavior of complex social systems
created by the application of block chain technology.

Conclusion

The results showed that Bitcoin mining will lead to the emergence and release of
pollution in the world, and its highest level will be around 400 million kilograms
of CO2 per day during the peak of hash (300 billion Gigahash). Bitcoin mining,
like any other profitable activity, when its profitability increases, it will be more
welcome for exploitation and earning, therefore, according to its function and
benefits, its pollution is predictable and unavoidable, but the main issue for
decision makers and policy makers in this field is to compare the amount of hidden
and obvious costs of digital currency mining with its benefits, and another point
is to compare these costs to other similar activities.

Keywords: Digital Currency, Energy, Bitcoin, System Dynamics, Environment
JEL Classification: F31, P18, Q4.






. o
uﬁz’n%: (Il anw g 5 3 ) SoLaidl Slging s ode 4 4l

YV-0Y :u"\f.V}.:'.li‘ff"wu‘('f")%dl‘"/dj“a}}édw

Ol )3 lgd S5 39JT 9 wumen (53 )95l 4y HIAT (s ddosl)

Pl 6w AdLosess S LS (Y9, Hl 3 )e)l8

16 yilia Ul
v S
Y 2lex Hles
VEV AN by fe S VEOV VA el o gyl

ohS
iy ol Candy 10 ooyl i ] sloadlie 5 Conar iS5 o Slo g w0 ek
ardls il aral 1 olel il ()l poitons ol b g pradions j5bots Wil o g )15 (Slinal> p0 i
sl 505 s S ot 1 conns i il qsolatil i 5 g lis Sl oleol il
@ IFEI- NPT e 0,00 b o iojesrew OMM g, f oolitaal b cllio sl o o] | acrmocus

4 w00 o L o Jdo 35T 5 0ds 4oy i (SO 5 Comaz (Syplle 4 IS e 4y oy
iy 45 sk sl ofpan o (SO il o 5355 dlo e b Comar s Lo IS
b Sl allls azeti ool o 5 Gl 00,55 s Conaz G sk 4 T 10 o Sl L] 528 o
w3yl SRl e ilme oy 5 o S0 45 il ST Gl ge w00)stlle Coeaz
do b 5 oy 330 o 05U 0 Crmaz s SlS e G385 L5 0 b iuiijsS acmoceuy
ke 099 (S 5 )l S o s s 490 G 1 L sasllle gl il 95 o0

Al oo (T o 50 st 5 oo T

Sloy Slas o )3 atbprans sl ylicS by, dsa (Fogll iumen (5355l 1 gunlS (55lg
Q56, P48, C22 JEL guiwainh

z.mozaffari@uok.ac.ir (U930 00 33) Hlws S ol8iils (goladl pole 09,5 Lobkiwl
s.khani@uok.ac.ir cobaws S olRisls cwlidasal> 05,5 Lol Y
b.javaheri@uok.ac.ir coliws S olKisls golal pgle 09,5 Lisls Y



Sl L 9 (B dpmew (5 yilae Ulj [one 13 12 (S39)1 g Cumor (53,9500 a1 )15 (o el A

doddlo )
SN S & hoa ey 058 ob 05 3 (56 s 5 O Sl g905e o3 slale o
PS5 Ol oo S84 059,60l VFAY (55,5 y9n wul g 3135 oel) a0l gzl 55 o0kes
Soel oSS (et (0 o 5B L Tl glsil g0 i 49) 1) Cenjlae
o 53 il Sl (V5 0 i) S5 55 3 g Jlo 9 (5l 928 3 oy ol
poye azxgio |y lpl Cajlanme O 5 (S p QL )51 (gl Canl s
425 BByt g0l lomn () €55 5 Canmjlanzme 4 Ll (s pace o5 00l oliel 5 ol e
OYAF laiis o bl col

3980 bl shomd @lio 31 il slaaialys 5 a3l I3l 51 gobj ise o olesl 5|
e a5 4 adgl olSs 1o ols ol jom a1 Iga ol 00glT 5 (GlaildS glayl5 Lacsl dlgi] 6o 4
-Gy e (YA () Sa g 0155 pal) 09 co (S ) Lame (S0 s goladl 0y a5
T o ol G 4y 8 51 525 S, S oy 390 53 (sl st oS aione
5 Cyomg,S adgl dalllae ;0 . (VYAY ()] 1Sen 5 (oizns) Gl s jlaims cotS Ol oss
e e 5l o 45 sl aal,s Gl Yo i 1 A 03, 088T) 1,55
el 0030 ,5 03,91 2 WS o

S S e oo sl 4 sl SOyt 50 oo Sla Al | anez (s S S
s il el l- golamdl cosaily glaasly 5 colamdl arwgi 5 0B, 0 yige Lelss |
OS5l aSiyl Lo a) IS Lyl asly i o sl (Cumoz (50,550l b lsz) Coraz
G gy ad e 4o Lialidl (ol atsly baudled (o |y IS (g, 5l (6 ian olaws i oLl
&5 el mizmen 5 (S5 @ ael Al L ((Bib 50 S oo olail wly (all o
@ 45 S9l on il anelz 313l Ggw Sl Iy 5 Sledl ailepu al 4 LleS ey S e
5 opdeme) Al e S5 L liS Lo (plplly 5 Sl SIS (6950 oIS il (sline
OYAY ) Ken

S 00,95l o8l cons oS conl Lis ()l a4 S0 je5dle (B lbcires Olllae yo
el Graz (59,95l (Gom 4 9) Cumez (5380 D)l 4 all Sl 0 (onex
5 S Cpl il S5 pis g Al PO i sloog S 1) Cure 1 oo 0 VLY o aS

1. Jefferson (2006).
2. Grossman & Krueger (1993).



4 YFe ¥ 5mb - o9 05lowd = Pgw 9 Commmy JUwr = (s druwsg 9 9l y) (GoUaiBl Gloing s dobluad

Gl 0o )3 Yo 5l i 0 508,550l Mas] dssls 45 5 0o ys Yo BVF 1y 0355l dnals
CAY Y+ Y i35035 1)

Sy Slez 50 48 Cel oo y9aS 51 (S Gl VYT o yo e plajle 8515 bl 5
35 el ol gt s sl 5T, e 35 Comar 5550l & IS b ) VL b
VeV Jlo jo Cans ol Slosgs YL g dlls 0 )l pl Corez 3l as )0 VIO 3g0 ¥+ VY Jlo
@ ot VYL ol oM Y200 Jlo 0 g oo Ve/) e guad VT AL ol (oMo
S wliwl o olusl cpl o (VoVY ramite Jlo lojles Comos [i50) duw, dalss 0o o YY
2555 el 0T 45T S plgise g 09 aale VEAA Jlo lnl o Sme (S 93l
e Sl bogie gl it oololy ISl atzad el (53,950 4
208 Ogekee 1o F g0 4 ATAD Jlo jo 185 550 B0+ 5 gee Vo gam Sl 5508 Conan
FYIO a4 ooyl $0 0,50 opl 1o ol pl Camas 050l K0 & le a0 o dalgs VFY - Lo
Ao 3 VYT Sg00 ¢ cond jebds 00,550l Comez 0y a5 Jl> o il nled  oond ol aspo
VoYY e o lojl Comas (i5u) 0gr dnles

(2t bln o aS cal Jler comes ples AT 0 sl Cosen &S canl w2l
51 S @dly 5o el s0ges sl |, Sla e wdss sl Ll Zlgosl g (pSue  Jlail IS ie
S o b aS csl el gloojer jo ol a8 Canliw 9 ()15 540l a0 S i ol ags Claal
Sl 5l 6 ein bl jo plagsiyaely JLis 928 )0 (So,55dle (M Wi, (58,5
QYA 5l 5 o) il ST sladlo ;0 Comexr dw (uSleo (28, Vb bl 5 5,

O e 2 S5 B pae g solaill slac b o |z sl e (o LSl (S 5k o
a8 ol bas po gl o5l b jlgls s sy Byb 5l 5 ok Sgliie S5y al> e b
VY St 5 i) (0513 U JLils s o (535S Iy Ygome o JLo 50 5 igomce
Iy 5090 ol b ysiS iy 10 aS (Vo VO ks 5 (o 9 (Vo) VDo ST asdllae aiile  Sliuios
Wlos S awl 1, Sogll el 5 Cunex (S, o e 3G wilosls 13 cwyp 390
g el Slpsis 3l oS aemetanss 4nd 3 oz & el ] 55 ouiplonl lalllas
O LS o Ty Camex (Sopsdle Sl g wlals ()8 aenSles LAl Comex

1. The Oldest Old Society

2. East-West Center

3. United Nations, Population Division
4. O’Neill et al. (2012).

5. Zagheni (2011).

6. Hassan & Salim (2015).



Sl L 9 (B dpmew (5 yilae Ulj [one 13 12 (S39)1 g Cumor (53,9500 a1 )15 (o el v

ol alie 13 5ilodld J1,3 sy 090 cyesS dmaSTog il 5l 3l Sogll JLasil Lo it
ol @31y o nl o Iga (S3gll (59, Cumez (53,9500 3 ) o

P s 00,5 oo yumed Dlol e pgd idu ;0 dS Canl D0 (s Alie 2ol
Oh osdee Al Baiod glaadl p)ler S 50 allioe Buld By 9 e oS p o
ol By oLl (S g S a5 con 4 ey

dudios Oluol Y
$ 55 s Y-
o395 (o Cows § dwd 9 Y1)
M)Jaww)puuaL..?mk_gL:aua}L.:u.\.:M\)oysfw‘_gambmo;xmbmb‘\ﬁﬁ’ dao yo
e 53 el ) (6l b g il s sel )0 s Sgzge Al A« wgSae U &y gty dil s sl o g
S5y w98 e Ay g 05 i Cemylase 4 bgy pe Slalllas o (o565 (oo gl oS
S 4 e ugSan U O jgods (Cu jlae 2uaS) Sou¥T @ by o slo msls 5 solasdl
adlas jo b dsl 6l OYY (haese [b g Goewo) Ad By e uidjeS  anorecons )
T gdigS g laiys) Cuwl oad ouel puiljeS aore Cu) Somie Gleie o (VAAY 0 guLL)
355 )18 oy 0550 Ddwaidy 00y (lgreds Wb ¢ uo5 (aredin ) (gt «gBlg s (Ve - F
Sl alsy J 50 iley Jobo j0 a5 congy slatdl gl atildnwgs o YEKC (Koo leas 4
(Y o, g Judish

ezt Sy Mo 4y S Gmlfi 009 ol Judo 4y cooladl wlsy adgl ol jo
O S 0 G Sy Jaumes laiigs sl (65509350 g 0l gl Cosal ) laore 4 4z
S ST SOV VUV IRV TRV SV SOy | [ CONNE S FUC ISP SR W YN
Dgdca 03l lis WSe U S a0 sowe SO babal) cpl a5 068 o (2alS 4 £4,8 el yo
ilgd gl slaome s (sla ST (2al38l (g lis s i slml e 5l s 5V S0 50
S G § Jrzrs o 50 (2w 05 LS 4 0 5 e 658l 6iST ol (sl M g e C
Wisly opl gl co el ) lasre CuiS Sgugy cgwl 0 CitS b w4 w5l e g
W ol A_ia aQ 6))5L~.5 » w slazdl LS) )‘ déw‘ 4&«»5.: &5"‘*“0 M‘)B 0D uLm.’

1. Panayoto
2. Dinda & Coondoo
3. Environment Kuznets Curve



A YFe ¥ 5mb - o9 05lowd = Pgw 9 Commmy JUwr = (s druwsg 9 9l y) (GoUaiBl Gloing s dobluad

(YooY 0 ohKas 5 o) ol Slods e S slaidl S (gm0 4 Lolgs 5 00iS 03]

oo (L 1) 598 (drrmmecon s (domie B)late g (ST USE (Y) Jloged

ST 3l aka¥

!

——

45TJ\JMTJQ
\va¥ ‘Ql)l&a&b 9 ASJL"?{‘” e

358 oo (e ) S5

Comnd Jbzsl o g (o adgr i ol o @) gl G 4 &S > adgl lapad o
@myd g SRl VL golatdl a4 (o) Sl (5551 5 (b @lie Sl eslitul ieny s laone 4
CS o gdm al> s 50 0 od 4z g (solamdl adhy (armecins ) BT a4 5 b o S (Sl
w0ld, 5l cwlis glaw g dilpw o del o 5l come e 4 o) 1 e Slal cdrn gl o &
(Srdy ez ) D9 so 19565 (oYL Cual Sl pleaST o 4 s lae Condg 4 axg
¥ o jlauzno Jlaings (6,5l 9 STh (6599550 5l ool o 4 cg0laidl (sloolSy g T asSady
Sl s bl 5 wliee GRIF! Coslaze sln GBS Syae coby 4 bled wig) o
G jlazme b Lo o slacylosls 5 baoles pladl b cyizeas 0 cls y Sldle o] sl g el
Gl a5y (Sl day5n8 e apmmeenys Sl 5 a5 il g wiile
3 3k o S 51 i sl Cag e sl Lol (saaT,5 2S5 )88 o
AOTAF (sgmge) ol grhao (1S9l SV S plgieds S S laome
Ol ! Coroar (5350l Cumig ¥V
Coaroz JS 5l 5YL g dllus PO Comaz s slmedy )]0l Camo (50,950l aig, V) jloges
Ao iy a3 bl 0098 o alam Do S a5gS led a0 oo HLEd IYAO-NFe - Slejoyg0 4o
A po w0 joim (> g S 0093l Suma S5 9 plpl sl ol yo (S99l sl
20 Somex J5 51 YL g alls FO ol 81 s 15 el 0055 a5, 1, (5o 95l 4 099

1. Perman et al. (2003).
2. Environmental Haven Hypothesis.



Sl L 9 (B dpmew (5 yilae Ulj [one 13 12 (S39)1 g Cumor (53,9500 a1 )15 (o el Al

3loauay cpl o dxd Comdg polad (5,8 L 0l oo (S 5 Sl 009y doyd Vo 5l S o900
CS o gy s w0 VWYl 5l eSSl el le 4 s Lol 0gd el cueis VFQ Lo
Ol o b ladudo bl cped 1 g 8.5 G090 yw (S0 950l G 4 ()]l Coras

el lgwl ¢« S0 ye5dli 4 lpl Comax JIAT sliw 5 asdlae

(W28) ooz J5 51 (15095l s

1355 1365 1370 1375 1385 1390 1395 1400

VYRS opmor i s 5 ) TOO-AD slacs Lo yoo gl ool 52 5515 il ST 35 50 i
WWOA-1Fee sl b ol ol Camos S0 ,950lu &g, Y JSCo

oo o § Oyl g Carorr (5959500 Y-
iy 9 6515 ez B g (Sogll g e Jalge o bl 3,90 5 Slilllas gl 0
2 ez Slss 3l ) ldlbe (S el gladle 53 el 039y 35 et Cunax
Soy a8y yl b Cumezr (S0ye5dli ilos S £9,0 1) ey Jaze (SogI L I oS
5 (29) 9,15 o 550 Gl slals Lal vl 2595k 9 ke (pas IS
Sl 5 il By (ol axugi SRS b el (Ko izman (Vo VA 0 San
cd 909 VW alinsl 5 gl aes 15 50 cod ) sa  Sogll (o550 Lad> glacuslw
a8 50,5 9l 1) cusdly cpl o gtz 0,5 4 bgyye b slaosls wlul 5 Koo ladllas (Y14
(VYD 6 San 5 05 e Jlie lyicar) ool ol yon COp il 2alS b Copmar 50,550l

1. Wei et al. (2018).
2. Bardazzi & Pazienza (2017).
3. Wen & Li (2019).
4. Kim et al. (2020).



Yy YFe ¥ 5mb - o9 05lowd = Pgw 9 Commmy JUwr = (s druwsg 9 9l y) (GoUaiBl Gloing s dobluad

Slrosls SaS 4y uilysS hrmeden ) 4nd)8 (655,54 b ez 50 (99,50 addllas Sy 0 L
15 &8ly IS s 0 Copraz o il 45 W w0l i YoV B Yoo Lo 5l bl L
Slalllas ;3 e lslinl o (T VE 0 g ) 95,5 oo yeie g oS zals 4y o Sl 00 b V#
(o cclibate glacslis 5l b Wiy o a5 o ool |, b (oglalizee ol o cdid Salol
il o g Tgm sloon VT Caliseo fulse o owlis b,

as e Bl e 3 (g5, oS lunnz Slpis oSG L abal o eb Eols 5l 6l
S anl> S Jl Gl b sloads 55 0k ST 5958 ik 2 0093l Comer S Sl ST o5
@ a5 oy,lo el Lo oyl 58 B pae LS Le p ceniine Tl alils o0 BB S0l
S SreS w9 Sloyd g (ol Sleas 5l 6555 e e sla)lgl (Jle lge
9,1 352 Sz (F,93lls a4y atly (ol il 50 cnlply WS B pae |y el 5 g Je
ol By IS 59eaS s 4 Sl st £ 9 S o 15, 5 RIS il ol
109050 (e Byan LSl 13 sl 4 (lume (s oS )0 S a5 el (pl Gl rego
Y 0o as g shl5) 0l glite by losS calizes i (glnog, a1 >

6 5 5 51 0,8 el el (gl slacled L2alS b Gl Ko Cupraz 59 95l
B o 1y ) el oS b p i Gl ) el S o S 5 a2 b s e 1
9 70 Gl e 5 55 il (sl i )0 (ol (e (5551 LA b e Sl ol s I3
Corez Sy iliee armecin) slasly Gl e Worexr Syl (VY w2y
Jo ol b 0gdoe 2mie (0S5 Lil falS 4 393 a5 4 45 WS 0 B S S5l S sS
S5 B yan 45 WS (o0 Bpan iz 4 Cond (6t (65 ¢ Firmn O3 45 3l 3529 gunlys
(pled) 83 (g 3 1) Comer (S0 )50l l8l s 4 (n 87 slal alidl 5 5YL

s yectws (59, Ol 3l cnlpla g w0 2al51, )5 (S90S 25 Oloz OIS (oomd 99205
2 Sl S e i Gloy by Gosestemom Dlatie wgdleay WIS e wais |,
Flslos 5 g S 950 g0t bawgte S8l o ( SELL Sl SUlE 5 (S5 sla Ul
Fdrae g odys o) eliw 8, 0,8 So a5 (235l L(Vo WY e 5 5L5) o980
e Lo Glyie 4 Camez ojlail Lo i« codlll glaJae plod lee jo 5 wmo 0 i 09>
RUIAPVEL AJOR SCHISTINIESIN USSR LN W BCHR PN - DU NSRS JFK JURN

el o3 (S LAy Sz ST (c) 2 )0 Comez LSLe e 4y jli az g8 o0
L 10 Wl se 55 Comez S gl Comaz ojlail 13U opdle o0 O )le @
il 8,50 eyl cu B L

1. Li & Li (2014).
2. Garau et al. (2013).
3. Menz & welsch (2012).



Sl L 9 (B dpmew (5 yilae Ulj [one 13 12 (S39)1 g Cumor (53,9500 a1 )15 (o el e

W}‘;&l’buwébcaﬁw@yﬁdwéﬂ15&m‘(v’\\)\Lgé)hb5;i3L:.?
SIS 51 GlallS sl Lacsl 5 JUK a5l ol o8 iy joe Job g YL s sl Ciglase
&S (gyeb 4wl L Jisle 4 golall slacldled al s Sly 5l o jle o Lol LIS ol
5 a8l 2als ailyw del o il Codlad s 10 Cures 3l (58 Slasi ax a0 S Gl g e
(oA o Sad 5 sills) ams 13 15h cos | Il slajl8 Lacil Wles oo« pol (aod

5 Grae 555 50 i Gk 3l Wlgae Corex dw Sl a5 cul 6,50 Ko JUIS
oad Lolis (6931 )0 poii el cumonr (i oS 5 Sl g (isu jo all adls ady
Seslezales jo g ools jsd Sepn b g (S Dhadgi a4 ) adgs oS5 @b cnl il
5 s S Om Bl 097y o wiz i Bpas (i o e e 18 8l co ]y (o)l
©ob; )....l.> (08 as 0,5 Yawl Hlei oo ol il job as 5ls 5g2g (S wSTlgo a8
Sl slass il sl eolawl 4y 1y oS [ Sade «S355 S5 g 3 ylas lalsdS eS8 Lal o
@ Comd a5 Jlo £0 YL ol 3l ¢ Jilie 1o .aul38l g0 (G g oy g (plidy, oS S iuls S)
s el g glad wiaS o SN ol 4 i by Jisl g Sl i Lol 3l
Sl g ol jo g clils wialez (65,50 5y (6,5 50 s oolawl cg,cpl 5l on S Jlail ja
(Voo ¥ ooy g Judgl) ol sales SlaldS glasl8 i

Lm).:w 9 S| ‘54...: 6[&09; JJLM: )l ugl.m 6).’w Q‘ﬁ‘ )La._‘!) aS Bokiro ul)im&a).:
0P8 e 5 6 yiiin iale w5 Giale, S 4 1) g aisles ails (o (o in ey o ai e bles
5 YV game ;0 U1 Cpas g Lol [ial38l 4 w895l Cares Camd il a5 ol ool
Sl 501y it plojode | adion ymie B 9 Ol 50 Giale)S gzme 265l Sless
Sldlas oo 5o ais () (Jlcnl LYoV 0ge) o o0 (VoY@ o )], Sep 5 0uS) 0,35 oo
alyw a5 Jlo j0 il b)lails Lo 5l i aoy0 Ve sgas il slolgls 58 G yas oS
Oblsz g Jluileo 01,81 51 gl laiadlis 8 pan Slods g SY guame a5 Las oyl 4y 0,135 oo
SaS ( Sy sloos,gl 8 ezmer lacalls b lad e Sless 5 OYgame gly Lol o .ens!
5o 95dle ot Gl L b b oo Gial38l ciudlie S8l g 05059, slacllad o (23,5

1. Jiang & Hardee (2011).
2. Dalton et al. (2008).

3. O'neill & chen (2003).

4. Kim et al. (2020).

5. Loi & Loo (2016).

6. Brounen et al., (2012).



Yo YFe ¥ 5mb - o9 05lowd = Pgw 9 Commmy JUwr = (s druwsg 9 9l y) (GoUaiBl Gloing s dobluad

Jtig oz Jalog 5l 50l 9 b (BT 15 sy oo (2l 00 ¥T Slge o 5 ) JLal cCoprazr
2 o35 5 I8 5 RS Bk 5l B e (53930l S e solital ages
(VD Y995 9 J 9 (VTINS5 995 ozmed Gliioe 31 (goriin pue 1 525 (n)S jLat]
5 0B85 S GRIEIL LI o jo &ly o G 50 0l A5 Winew) aS (nl &
A o SalS solamdl o) 5 IS 69 oS i 3,k 5l Baes |, CO2 jLeail (ol5's 55l

SOIl CoheS p Comer (F3,530le JSaile s Jolowi 5 5o az ST 35b walsd (el
8y yobds 5918 &5 lnl 0 0hag g 3N (eSme (025 Saled 5 Sl (6510 mhaw 50 59 dga
las plgioo cOlnl 59,00 55 lalpd 5 Giod Lol b Gl Lol s 00,550l Conor S
2,5 S (V) Sloges o sauisddlyl Jawe w0l

D0 o & Ferez ISl G e )0 &S Sl (6,985 ST Ol Rl (e Gl bl
a9k b e ad Copndg 5o T Sl 5 i Lo aiz il s S po rbas (el (aly £9,% s
0551 5 08,5 alS @ 85,5 (ragS po & Camnd Siloj BB S b ) i Jlo 22z 5l oo
Syt (sl 4l JLis a1 Camaz Sl L 5 (s o) o5 4285 18 2l Sy o
4 e Coxez o el @t 50 9 6)9)k el ee laJlo IR egdle (gt
bl e g g onuay a0 1, Ol (g5 o0 a5 Cesl 00l Cumazr (oo JLSLo jo sl oo
NS g (Sarer Cuo b oy ((Sarexr Cote jlildS) Comex 45 e S (rslie ST b
J3 ol Conea il Jolo Conex o5 20 (59505 10,5 alaxde (5993l & Cner
b giie 5 4 el o0ls LS5 |, (¥laslon 5 Ul52) tomer ki i3l g 5,0 o5 5
3 serbie Gi5e ol Cllie il 005 5ol ST  adS Gladle o Comexr ad,
35 IS gl Lol el 438, 13 (S V0 FF) goleatdl Cellad 5 IS s )0 eeprar
Crowty Cumaz (i S, LS 4 w3l (S0 o) e ol (o2l &) 5
S o,z |y ol lpleanT o Soop slale o g oad i (S5l

b8 e s (nl sl ol po 015735501 S g Slaas (2l B3I 525 (59950l 4 Cmer IS8
o Wl Lol 5 asile oo alls o iy S e oLl ) 095 e sla S
OSeoe Al g Wls (6 i Sudlye 4 Sl 5 (Sl Sl 9 il b RIB) 555 s
Pt HLasl aiey Wil oo 3l (nl pled oS eoliiul (5 Yy (agee JAigJe hilug 5l Con
S50 Sloy sodle ;o plpl el aaz g b Lo ol el o sl wal 31,150 (Sogll azeis o 9 0008
oalive |y (50,050l il a5 canl 13l glo Sl ;o L 5 00900 00,550l Craz S jgi cdalllas
el olyo lgo Sogll 1l L ( (5,550l 4 NS aS el ol 5 (58 oS o

1. Zhu & Peng (2012).
2. Li & Zhou (2019).



Sl L 9 (B dpmew (5 yilae Ulj [one 13 12 (S39)1 g Cumor (53,9500 a1 )15 (o el \g

axor I35

/ \( Y\
o 185 590
SIS 51w gles |
5 omb ot ghe /
P TSON - S 4y gild
Li,m 5 Ol yees S e gl 20l 4 9 5,k gl
: G| %9 b e 5y s

N IS 51 e lygo

el Loy 5 YU 5,90 gl
Lo 5 Vb gyl s || YermosSr gl et
@ gy yeegS e mhe ol Comazr & (olwgi 9

4 gy Comex Ab, hals

AN )

Comer  Ad,  Cu
) ‘ b ) K555 b ol
4 g, Cemex Ab, (Lals P A Owp b Omb

b Lo 5 ol

e AN -

\4
Corosr (S LS le OY g
4 Corez HlAS . . &m0 (59
j (S0 0y
095l Carozr
[ OB 95l S 9 Comonr (]38 ]
; 5 oslizl e
l‘-a)"*‘ " 5 Jls 5 It“:‘ 5 osbe a3,
- Slr Sy . . 2 [IPHES . =
oS L] ' La} AP JLJ; SRS ot S
. g_;““‘f ’ ? = J‘-s’“w-w
(ol pu [l proes)

lg2 ‘sfég.ﬂg Caros (S50)95dlw @ 5185 o bLG 51 Soleds Jow iV JSCo

1. Jha et al. (2022).



Yv YFe ¥ 5mb - o9 05lowd = Pgw 9 Commmy JUwr = (s druwsg 9 9l y) (GoUaiBl Gloing s dobluad

22,5 0 L8 Jd b 4 60)lge 4 (lFion (Mo (nl Epoge 4 Suo3 Dlalllas alex ]

P Cere g oS5 Sl Sy 4 cslaallle 3 (YA LS 5 sl
SoolT Ll cagmaz 59,530l a5 ol ()l gl a1y 1S poT 50 dpanST g00p0,S Lt
L2 oo yuals |

1S denSlies jLail (e alal) (o) 2 oL 9805, Sl eslitul b (Yo AT ¥ 2y 9 5o
s s lsy 145200 loj 0,95 b OECD la 525 1 pra NS sslie s, b
Syl (Sogll Ll cuie 56 e (So,95d0l a5 ols L

el aili alys s Comez G Sl s & sladllas 3 (VN0 b 5 e
as ol plis s sl VAA-Y 2 Q. Slejoyg0 b OECD sle,gis 1o 0,8 awSlgo
SR ﬁl’ S gl HLal ez (5895l

56 oy 4 aBbanwgs STIRPAT Jow 5l soliiul b slallie 1o (Y- \V) ¥ o) Kon g 59
aS ol las ol wBley fam (o lea Sogdl el p ol gaie g Curex (59,950
31 5 s ted (A e rizmen 2 lga (Sogll  gite b omen (59,05l
s ez 0 l9n (Sogll s ls e 5 cute il (sl

Caor g Sl 36 GMM ag) 5l ool b idgs 5o oY VA) ¥l Ko 5 Sl
A eon 955 HVRAO-Y Y Gloj 090 (b s ez 0Ll YA o o) aimme oS
Sls laa Sogll gl sme g ate U wmem Fojedll oS olo lid bl assls
5l g (Fooll 5 e 15 o)l ol 5 b fato (i gd mimen

VY o jo orlaie olad oiwslaidl s, 5l eslaiul b glaslllas jo oY1) 049555 J
3l 18 sy 090 ez Saglinl 53 1) )8 anSlgs el Comer o s lo 3T
03,950l izl g e 15T (ol (s (Slos, 53 Cumer (i JLSLu oS Sl i il
2l lsn (Sogll Lozl hte )“L’ oo

5 et (Fodl cumaz aby o e Ly, cgladdllae jo ((VYAY) Solaw 5 Bolo
5 437 3,50 AYFEINTAL bl b silotn cule (o3l 5l oslial 1 ol golazil ws,
@ Comez A, 5l ad b S e alal, G 0gzg 5l (S edal Cass 4 gl aisls 1,8 s
Lol golaiBl o) 5 G slazme o B G sl 50 (e el So g ey o

1. Dalton et al. (2008).

2. Menz & Welsch (2012).
3. Yuetal. (2017).

4. Zhang et al. (2018).

5. Li & Zhou (2019).



Sl L 9 (B dpmew (5 yilae Ulj [one 13 12 (S39)1 g Cumor (53,9500 a1 )15 (o el YA

JUEIIRI o 4 dins Bl gy sl eolauwl b cglddlie jo «(VWAF) o), Sen g )55 o
VWA BAYED Sloj oy90 b olpl slaglewl L;i:b- oetn S5yl Bras (g9, Curez g
ot S5l B a9 Carex S ‘_gl.(bca)f):_i;;.o)‘o@&a 5,188 315 S mls acslh
] Sl

256 oy 4 STIRPAT g, 5l soliul b cslasdlas ,o ((1TA0) oo o Bolo
Yoy B Y220 Jl sl cun 60 05,5 lo,giS 1o Cunn laore oS Somex o e
Sl gl s il amenr 35 10 g Camen ol 45 cal T 51 Sl imbs ol
cs8lg &l s dal )8 g i b (JWo FF B VO o Caman fuo o Bk 500l glasldS sl sl8
ot (65 09,5 gac sl ,9iS G 5 p,S SenSTes &l jlal o 1) 5T i oS A
Aapd o Hlid 3e>

o 3l 156wy 4 GMM . g, 5l ol b eslllio o ((VYAA) o en o 53¢
)LA.>LM) as sls ULW.J ‘EJL.: M‘Q)J \WWPe-1Ya0 ‘S)LA) 0,93 6}0 U‘)"‘ ‘_goLa.dl M‘ P o>
dslo pus (609250 c ooz Ay 04l0 ]l goladl coal (g )ld Sre g A ).Jb Cpraz (L
5 Lol carsls golaidl el 5 (g loline g Cuie Sl lail s #5505 550 solil (I anwgs
ol 4l golatdl cosel @l 5 (g lo siae il eyl

5 cloinl w36 GMM 3, 5 ool b eslallie ,o «(VYAA) 85T Site 5 (s yilae
a0 0550 LVYYANYAE Jlojoye0 b ol slaglinl o lsn  Sogll Ll 5 Slusl sle o
Sl g sl gime g shie il o Sladl o p g celoin| als o aS ol Las gl sols 13
(55l DA (b o (eolamdl 0l (izmen ailaily Gl slaglial jo I Sogll
S50 ol slaptiol lga Sogll ol sine 5 Caio 15l (LB 090 (Sogll g it e

2 Sl Sl oy a5 s LB Gl oo 00l ke 05285 9 (65l wilgiy 4 cobie L
shelse oyl g0 5 cond plmil S sloygiS 5 Glnl o Isp (Fogll 2 i5e Jelss ate;
A g Cewl 009y > g8 Oy90 lle (Sl el g (5,0 sol;l R WIS H JOW Sl )8 9o
S y90 0 099 ) 5l [0S0 Lzl o)lge (S 50 g line 284S wiloww, salisre guls
A jobds ¢ Guiod Slool a azgi b ailes S0, S0 ffsb\...;t Iy i385 dpd )8 o B 0 &S
(8555 (shanme Cemy 4nd 8 Sl n pae by )80 50 i Jelse 5l (S oS CiS g s
S Dpge 4 Olnl 5o HeST 0ad plonil sloow; p b p bl wdlboo Cumer (o LS
A4S ol u.a‘ J.«ol> axJlao 6)5%" > a‘su dl.fbw.m& 50 c.,\.M;C)JaA 6;[4: 4.:‘9.‘.«”.: uuLw‘ »
Ol slsn (Fosll 5y i3sS amaenss and b B 3 1) Cuner (55,550l 3l Yl

231050 E3050 0l (smyz 4 Slos Sy OMM (b5 (6,255 L Ll 5wt o



¥4 YFe ¥ 5mb - o9 05lowd = Pgw 9 Commmy JUwr = (s druwsg 9 9l y) (GoUaiBl Gloing s dobluad

G gy ¥
992 s(Y‘\A)WBWuuUaA)‘ M}f))&dff‘so)‘).gobw‘ S,90 asJlas u;l)ad‘sl.\.o
a el olazdl Lyl s ab ol 4zl Lows a5 (Y+)A) o5es o S5l 5 (Y-1V) o] Kea

] 00l Ty Oy

LCO,, =B, + B LCO,, , + 5,LGDP, + B,LTR, + B,0DEP, + B;LGDP? + (V)
BsLURB, + S,LIND, + &,

t il Jae ol 50 5 sl o (b 00,8 e 4 bo st glal o L o)) dloles o
Nl 53 O g0t b yuiie 7,0 adb oo Sloj 0,90 casmalis
(&l (2,5 dwnST (69) lga  Fogll el 50 CO2
YWAY Jlo coll cod @ @l )0 :-GDP
AL adg 4 Sl ly 5 lelo (55 ggezme b ply (Buis cnl j0 o5 (sl gol3T TR
30,5 o0 dsloe ) Dygods a5 Cul Il

OPEN. = EX+IM

c=C—¢pp ™

Jlo colb cad 4 A3 LalBb odgs :GDP s lg o5, M cclyolo o, EX ()] jo a8
VYAY

(IS Comez 32 S5 Comnz) (S s s (\URB
(LB AL adgr 5l Cario id 08938l 45 )| o) (3l simio zelans (IND

el 00l sols Olid (amaz IS 4 00,55l Corar i (allin (g oS L5>l...<: Ceond 4o
OlFss wsmyn 230 sl (b 5588 Cunez b b pB)l 5 Ll onl 4 olie b praizeen
ke 035 Lol oaials gy, whmez ab, £ A TAA B VF gl Jlo b 45 cotls b
o551 ol 38l S s b a5 e g sl 4Bl 33l 955 Earnaz 45 cooliils

».\.w) C).:L’(MsJLw 9()) oé)ydhnww)in} d).la )‘ w‘ duSLa u.,.aslf Q] J.w) C).aj

00) oS (GDP3) ail o sl o g (g5 puiio y0g05 a8lal g il dalyo j9dome puiiie fygou Jow )
S g sl ces o cme (g bl Blod 5l il dalyo pgus lg5 puiie 45 090 ol il (s a5 0
Canl S p3Y 0 00,91 3z (la Joe 10 ailjao sl 1o jgdme yuiie g 30,5 Bdx ¢ Gubod (sla Jos

255 5o OB Oledlite Ll )3 pgil &jg0 )3 (GDP pow (g jiie b Joo (rress gulis &5



Sl L 9 (B dpmew (5 yilae Ulj [one 13 12 (S39)1 g Cumor (53,9500 a1 )15 (o el ¥

Cora Comnd yuoss 1) Lol aliils ol 38l 50 IS Comen 4y Cnd g a8l iol33l (gloasssd
MLGAJMB JL..J 70 Coro> du‘)ﬁ‘jjm.{u)yo A gin (o> JS:\.: oo)jﬁde
S58le 5l e e e (gl el o lowil ol olazBl VYA B VYN 0,00 a¥ll slaosls
(S35 yo SOb 3l Buizd 4y bogy e (gl yuiiio (sloosls 45T Al co ;53 w a3Y L I colatul ) jgs )]
Ll o0l C‘W‘ it LgLbeLw LS)}"‘ ML‘)‘)S 9 U‘)"‘ )Lo] )5}.0
a5 o 1y oal Jos 4y oolitul Sloj 6y GMM seiwsladl g, 5l e Jow 3,515 g1y
39S e )13 1) adlrens sl ygliaS Lulpd g Conl by oud 485 5 @ gl ol 5
Pl 9 b ygliaS Lulyd 55 g wil (b oS oby sladoe sln Slej s ;> GMM (g
Wlgs oo o Jow et sl gy ol 3l eolitul 3,8 oo 3 solital 5 90 sl ool 1 il
pled a5 col ) by GMM (ess Lol cuje (VF+ o (g alaa) ail atsls g b sblse
(Lol ol yusiio 5 daBy b (sl yuxie alaz 3D 0l P52 b Ko a5 y9um 5, sl st
Ol il oo z5le GMM iy, 10 a5 Slacon 5500 51aiil 6,5 yuiie 058l 5b 4y ilgs o
Oz dlad g0 B by el g ools malS | Jow olpg,e S oSl o b g,y ol 45T
Gt Sl 9 (VA X5 S) o)l 5768 asee 5 VL LTI GMM easi; (s
O F e wolionsl g g abae Yoo v r Koo g S0) ditad 5 708 4 o] blse
S Mlgion e loy s sloosls (wibjly (3503 Bl sln Ay, cnl 5 eslinul @
(Jhao piie S plgieds atasly piie Jol 439 (0,59l alewg @ () (weSS (0l @
(@b ol 3l g auled oo dulxa | oo camlive Jow j0 45T (6lg0 3 0% ul}.ul;
2,5 walgs oloul (Juw Jaiws sle pxie S 25950 1 e J S
OlFse dopdie @igh o)9e 0 (90 45,2 g ) (eSS (ol Sl eoliiul b e
Oy Sy, 0 45 Cunl by, cnl Slp (SR g 0ged 3yslp 1) Jae slayial )y
WY ssaliv

solaul (5,5l slopae 5 (Sloy Glas w0 GMM) ig, ol jo a5 Sl 51 @
Al a6, T el Jaw jo s sio 50 g b yiiio o (Siacod ol 1l woles>
Sl aalgs |y las s3> 10 Jb s  Siaod 395 0929 b3l o)) o (] @

1. Eviews
2. Greene (2008).
3. Beck et al. (2000).



) YFe ¥ 5mb - o9 05lowd = Pgw 9 Commmy JUwr = (s druwsg 9 9l y) (GoUaiBl Gloing s dobluad

azsl

03 'nbu‘ J..\.o 0)5—‘){ )l L’LJ 6‘51[*».»‘)‘ LgLfbu}o)j wbu’.o 4JM 60)51]} w‘)..o )| ul.«.uo.]o‘ 6‘)4
“pen 8= S0 Jglate (slaygesl gty Jao gl piie oble (y505T gl sy 50 L
QLM (\ ) LJ?"" 50 S , o gjL‘”“"‘ QE'Q)] C.)Lu »)5.»;‘5@ rbl.?u‘ (PP) O9R~ ,M.».JB : 9 (ADF) A.JL:

o935 Jo S piio (o Lyl (o 2) Jgur

Sl 00 00l

A PP (48051 ADF 9031 ,
) N ) " ) §
o b | axcs ylado &g Hlado &g

1Y ojlol Jlake | £/ VO oylel o

L LCO2
e Jlzsl wlas | +fe e Jloi| el
_0/avf ojlol ke | -0/AYF oylel o

s LGDP
e Jlzsl wlas | +fe e Jloi| el
“OIVAY ool Jaia | -OIVY oylel laie

L LTR
ofes Jlazsl wlaws | +fe e Jloi| el
—#Y ojlol Yok | -FNNY o)lel laie

L] LODEP
ofes Jlazsl was | +fe e Jloi| el
_#/-Y4 ojlol Jlaie | -F/-VA o)lel laie

L LURB
ofes Jlazsl was | +fe e Jloi| el
/a8 o)lol Yk | —Y/AAA oylel o

L LIND

[ o ¥ Jlsl mlaw | /o2 F | Jlas zha

OLES g nm s 5 48liprens o3-S0 Slagygesl ubl 2 oS sl i (ol (o) 2

CMM g, 4y 2825 o (S 5l Juolo golis o(V) Jgoo [0 055 00 08 (ot (a5 Joo
«sylel laazls L5l 0,9l Jow a5 ams co lid (V) Jgaz ol .ol sal sols olis

S5 lgs e eay0nlil 99,53, Bleiees |y B Sl gesl she ans 8 s ls 1B il o o

» o8 Q}cﬂ,c'wué)é 15 sb\:.’;..,,.m),,.';MLgoﬁ—lﬁ Joe yo cad solaul (6150l Lgl.(bf:.v'u.lnc\s

0 L (69,51 1 calpo ol (e 09 (a5 s azgi b olo Vs Lol y0g iee
gayiﬁjlawg M).AJL! oy Ve liebl mdaw jo JuBoyg0 lga u’fasﬂ A S



Sl L 9 (B dpmew (5 yilae Ulj [one 13 12 (S39)1 g Cumor (53,9500 a1 )15 (o el Al

e B1 )58 8 anSTosd il (so o i Ll L 4 s gy sciuns] 4l ) o g
Al oo Hiali8l as s VY S auSTes La!

oS 6 5bay el ansls lga Sogll JLaml 5 6 o sme g e il e (F,95dle

Elasol Cand 13 8 j5blon S o a1, CO2 il 5 Comn 55,950l s it alas

ol gnd iy Slalllan 5 655 oo b iamsti nl 9 393500 CO2

i Jow 959l gl Y Jouo

Jlexsl b3l T ool Hlxo Gl il pb SFdy ke
xS YXESY o[+ 040 YAy LCO2(-1)
e AY YIAYYD ofegFe IYAVY LGDP
e “YIYYVF4 22 --/fvas LGDP2
JeYY- YIVOYE [ YYA o[ VEY LNIND
[ EPY -Y/-AYF SARA 2 —+IYYAA LODEP
ofees¥ Y/AVAY /- Y AR LTR
eeen BIFFOF “feYeV NN LURB
R FIYENY -[Vagy <IAY'FPF C
JYPaF \/44.- \J-statistic o Lo] O e g3l

oo glo il sl

250 solatdl ws, o5 ws blal oo oldlas 5 golasdl slas,s 5l a5 joblon
ool ool Sbj)l s e g e alal) cpl p5 pols addlle jo wls lga Sodl 5 cuie
e ol 10 sl axals lga (Sogll » ()l s g hio il il ael)o jodone pizmes
ibise Glpl o E5eS (aredin s 40s B oo Lo

G yae goladl laeadld b canlite (55,0 5 adsl slge a5 aad oo lis wlge Jobss Lol
(s ylareo Slocaw! jsel o s ploliz! job 4 golaidl wi, waxcs )5 g Ny o
5 Sl Sl U5 350 5 30 35 kel kS5 sl o 4 (6,500 4,k 005 e
@ Wilg oo g jlases Bagd slo 4 golaidl ol aS Conl pl call oo 5 5 ks oy euS
Sloas 5 YIS 231531 o (solatl 0y 45 054 K00 & jhed oS S8 1 CodS Syt

Al oo (i Caedl 1 Cung el Coles loo Sl s 5 0



¥ YFe ¥ 5mb - o9 05lowd = Pgw 9 Commmy JUwr = (s druwsg 9 9l y) (GoUaiBl Gloing s dobluad

Oyl atuine jebds sl N plp gyl goli] 4 cans (Soddl i s G
Slyolo Lz aSl gl eoasin Yo oS0 05 blod 4 5 conl LY Sloylg ¢ ol jolo Jolis
Y Iomtle b el Gl ol Sl (sl )l 0929 il NS, (5,51 B pan 2 Wl oo
alss laollinal b 5 wolSag 3 joly 4« Slolo GV Jaig o 5 505,k sl (Sl 9
ioil «lyolo (gl YIS Jiig e 5 oulss dl 50 Sliagzs ¢ Y Tomile igd ool b 4l
D) onl g Sl golatdl glacodlad wb, Kl (lpolo jo (ial38l 4555 0 5 st a5l 65 5]
Sl 655wl o Slole ot sl GV (nlnly 5800 6551 Lol Gl el
DIl 358 oo hpndS Sl polo dnngs (JhgJo> sl (S 535 Dk (S s Jiig e
6390955 5 Slpagas YT ile Jalis Sl lg 510w 3 56 cou 1) (6550 B pas Wl oo 50
SV Sl g ol odle s amlys g5l 51 ooliiasl Sial53l 5 auss iall o bl ago
Jgor piass bawgi g (5551 Bras el &5 055 (o0 Dyge JBy e 4o G5k
D9 5

oS 5 Lol IS5 je5 il 4l o (Sogll (5l sime 5 Sk Sl s i
loaelys S Jad 23l Bua b ol Comex a5 50 el s pted SThe 50 S35
(i s 0y IS ES (60 bl Coonndy 00 5uS coges DU Sl eolazul g YL
shol JJs 209 ca wmgn |y 0] 5l s oolisal g ool 18 3l o 1) (65,51 8 e 65501 35
Y LA (al8l e o B pan (o8 jnki (S e 030y jo 2 (2 ) (551 B pae Sl
Jgdem (23u 15 6551 Sras (Rl (mizmen 0y elde (il a0 9 Sleas 4
)b s Sl el (oagee S e w0 S92 g (patd lagyos> wdgs Jlisa
RVIp

Brbts o5l (5008 pad gtaio sl axls lya (Sogll oo o3l 5 s ane
sl Byl 5l a8 phn adgi (§59I9aSS sl osliitul g ams go 5 S5l 9SS Dl i alox I il
oud Jyama axly S5 s sl (651 oz 3l loosles j2aS (68,50 czrge i 0 2L
85 el SlaigTay 9T Cmio S LSl ey e Sl 4 Lol s oo Gl 5351 5 s
639555 5l 0olizl a5 1z w5 YU (g5l b pe Bas 45 S o o0litl _asad (5555155 |
Sl 4 iyl ol Sl g Sl (S 5900 53 (6 5t dngl 5 Buiod )l iyl
g i 1930l 5l sla sl

S5 a4zl O
L;.c‘ g_;)Lam )‘ L.;) ‘|9.b L;$9Jy| L .‘ae.afc JjLM 6)494 LEEWW) C'_))La.v.a so)'jfc|
Cend 585 3l 555 9 g0 03938 O] sl (B )lse 5 Slal cojs) oS cel Ble sl SIS



Sl L 9 (B dpmew (5 yilae Ulj [one 13 12 (S39)1 g Cumor (53,9500 a1 )15 (o el A

g adis blug cogw 3l 5l ol sloylE .cudls Ll lsa  Sogl Lol mlio 51 (S a5
asle den (Sogll cane Jolse gy o slods 4 g2 slooat¥T 1 ipge 5l cSlils )8
gl s )l 5 (S abe S e Dl )5 5 mlio Collad (5 5390 4l lug acgos
Ay alga dilen 48,400

2 Comex (F3,950le 13 ) 4 Slojs e GMM o) 5l eslisal L o tngsy ol 5
S EKC 663l iz gulis o aslop VYPV-1YA loj 0,90 (b ol )0 ls  Sodl]
ol 1y (oladl o) il daljo g (Sogll jlash) casjlasme o 38 o woSae U alal
S jlaiors 50 oladl ol 5l e a4 oy 5 e Lol el oo ial33l eSS
4o B (nl @l oS B i gonlil abiee Al e g ed iBgie
aaled (b la (Sogll 0 5 (larmmacunss Jlue (285 L 1o L1, 955 slaasli
4 ol oo ralS g ;ojﬂ Jlasl iames (Soje5dle (iuldl L aS g cpau s lo lga u;?o}ﬂ
oy YNV G g 595 oY+ VA) )2 9 Sl5 (Y Y2 D) )]S0S lallas gl b
ol yo CO2 jlacsl 2alS' b oz (59,950l a5 wilaisly s ol cpl 4 g5 Slalllas yo
2 e G s ot o3 g oy St ¢ it e 45T 0l Lis guion ol gl ple ol
D08 gged (YY) o) Sen g g9 asllas b 5L a5 wijls ls u;‘)?”
Oy 45 ooy o Lol s o atulS Isn (Sogll i 5l cBoyb (nl jlaz ST S al2l
Lg s&lﬂw A.P‘yc 9 Coro> ;Q)WLMJ LS‘)" 4.~J| ol ).*.>La o».\.alﬁ u.a‘ J.:La.a 3o u))L) Coro>
JUESCES IR PSS TRV FC SRR SR AR | I I ASVES (ISP SN TR JOPS DN
59,5 )8 IS canlew 5 jgiws [0 (ST sladle ;o (58,550l Caons 4 &S > g Conox
o S P led ay azgi L AT 00,5 o 1S5 o8 b0 S 8 az g 050 ] (slradle g 152
Aoy ¢ oo ygodlus ol 8l ‘u_‘.’—l Glrans ;0 a5 i g8 oo i gy D590 0590 Job 10 )l Cuses
eSTig8 5l il (Tl palS Coge oyl opl aS dimo o JSid 1) JS Comes 5l (6 i
03,950bu (&Bly ;0 S9d oo Kud (Al g5 o b g Sdgd SIS e 93 Dy 4 (S
Al atsly il eauld ol wiles o il o bilae 10 )0iS SO Camez g YLzl ol



Fo YFe ¥ 5mb - o9 05lowd = Pgw 9 Commmy JUwr = (s druwsg 9 9l y) (GoUaiBl Gloing s dobluad

Corez Comad ioli8lall anils Jlisaw |y goladl aiy alS caday 5 ool aluls oy
ol e aiman 5 0l Galy e Hleyd 5 Cadlags slaan ja ol 4 Laluws (o573 55l
ke 51 Vsol (Jlo #0 YU Cunax a5 Ll 5l 5 wns oo ialdl 1) (s 09,5 (nl 4 by e
ST Lo ps (sl 4 el )0 s Weo e 355 Slez 0,90 sl lusl g baaisguil 5 Lob
dul.o).w 9 (PFeE )L.\J‘u,w d&ls o (oo UM =9 o»); oolazwl LQAT )‘ s05>. LSLQ)L'\J‘U'“"
o231 1ga  Sogll zals wloge (golamdl cled ials & axgi b bl ogd oo Slusl (5950 4
2 5lse

s Sl p e 50 (b o g (S pad a5 ol yLid e aslllas ol gulis
J.M:) o9 J‘-’j) 9 Lsa..x..uo ‘_gl.QoLiu slass J.\.:‘)Sl L’ aS el UT )i’la..’ Ao L)',‘ Sl ALl
Ol Jds e andly (2al3il g (Sl (e (el (oo )90 0555 (b Olnl 5o (st e
508 s oS e oolaiul (Lwd lacdgu 5l g 009 pisyl oyl golio iSTaS cl o]l
RETIRWE P NS T AN S NI CRE

Al s 5 5 4l ooy il el A YF A YAA (sl Jlo b (i g el
as ol ULMAJ sd,..o.’x.l C"L"’ );Lw NG Ve W’Q‘)S ‘) |5.m ‘;Qjﬂ UM pravee s_)l.».’>5.a as P—.'.“")?f
olazdl sol] drwg sl a3 yls g Sogll 5 e ).UL (6 5 ol g b o y50 Sogll
JSis 55 50 alidlcmlis )0 yiian (6,00 0 40 <8, b oy je 5l oolatul ¢ IS s olowl b
i ;o ol Jelse S5 (0205L a4 ((edlim slo )ik 5o <o) sbml 5 (5391955 i 9 Al poo
5905l canlllae ol gl .ol A8 3T s jlaise CudS ol 0 g 098 o e YL
Al g die cpl 0 0ads ploul Sladlas plo ol b Lisl oo o0k



Sl L 9 (B dpmew (5 yilae Ulj [one 13 12 (S39)1 g Cumor (53,9500 a1 )15 (o el \ig

References

Afgahi, M., & Zare, B. (2015). “Variables Affecting Fertility Reduction and the
Study of the Future of Demographic Change in Iran”. The Second National
Conference and the First International Conference on New Research in the
Humanities, Tehran, Vira Capital Institute of Managers (in Farsi).

Akpan, U., & E Abang, D. (2014). Environmental Quality and Economic Growth:
A Panel Analysis of the" U" in Kuznets.

Al-Mulali, U., Saboori, B., & Ozturk, I. (2015). “Investigating the Environmental
Kuznets Curve Hypothesis in Vietnam”. Energy Policy, 76: 123-131.

Amir Teymouri, S., & Khalilian, S. (2009). “A Study of Economic Growth and
Gas Emissions in OPEC Member Countries: The Kuznets Environmental
Curve Approach”. Environmental Sciences, 7(1): 161-172 (in Farsi).

Amirnejad, H., & Asadpour kordi, M. (2014). “The Group Examined the
Relationship Between Air Pollution, GDP, Energy Intensity and Openness in
Iran (Applications of Environmental Kuznets hypothesis)”. Agricultural
Economics, 8(3), 117-132 (in Farsi).

Amirnejad, H., & Salari Bardsiri, M. (2014). “Environmental Degradation
Measurement Using Principal Component Analysis Technique in Iranian
Metropolises”. Agricultural Economics, 8(Special Issue): 137-155 (in Farsi).

Amirnejad, H., Zargartalebi, M., & Roshanfar, M. (2016). “The Relationship
Between Carbon Dioxide Emissions and Energy Consumption and
Environmental Destruction in Iran”. Agricultural Economics, 9(4): 177-195
(in Farsi).

Ang, J. B. (2007). “CO2 Emissions, Energy Consumption, and Output in France”.
Energy Policy, 35(10), 4772-78.

Baltagi, B. (2008). Econometric analysis of panel data, John Wiley & Sons.

Bardazzi, R., & Pazienza, M. G. (2017). “Switch off the Light, Please! Energy
Consumption, Aging Population and Consumption Habits”. Energy Econ. 65:
161-171.

Barghi Oskooi, M. (2008). “Effects of Commercial Liberalization on Greenhouse
Gas (Carbon Dioxide) Emissions in the Kuznets Environmental Curve”.
Journal of Economic Research, 43(1): 1-21 (in Farsi).

Beck, T., Levine, R., & Loayza, N. (2000). “Finance and the Sources of Growth”.
Journal of financial economics, 58(1): 261-300.

Begum, R. A., Sohag, K., Abdullah, S. M. S., & Jaafar, M. (2015). “CO;
Emissions, Energy Consumption, Economic and Population Growth in
Malaysia”. Renewable and Sustainable Energy Reviews, 41: 594-601.

Behbudi, D., Fallahi, F., & Barghi, E. (2010). “The Economical and Social Factors
Effecting on CO; Emission in Iran”. Journal of Economic Research, 45(1): 1-
17 (in Farsi).

Brounen, D., Kok, N., & Quigley, J. M. (2012). “Residential Energy Use and
Conservation: Economics and Demographics”. Eur. Econ. Rev. 56: 931-945.

Carson, T.R. (2010). “The Environmental Kuznets Curve: Seeking Empirical
Regularity and Theoretical Structure”. Review of Environmental Economics
and Policy, Vol. 4, No. 1: 3-23.




Fv YFe ¥ 5mb - o9 05lowd = Pgw 9 Commmy JUwr = (s druwsg 9 9l y) (GoUaiBl Gloing s dobluad

Dalton, M., O'Neill, B., Prskawetz, A., Jiang, L., & Pitkin, J. (2008). “Population
Aging and Future Carbon Emissions in the United States”. Energy economics,
30(2): 642-675.

Del Angizan, S., Soheili, K., & Baharipour, S. (2015). “Evaluation of the Effect
of Changing Population Age Structures on Household Sector Energy
Consumption in Iran”. Quarterly Journal of Quantitative Economics, 12(2):
105-135 (in Farsi).

Dietz, T., & Rosa, E. A. (1997). “Effects of Population and Affluence on CO;
Emissions”. Proceedings of the National Academy of Sciences, 94(1): 175-
179.

Dijkgraaf, E., & Vollebergh, H. R. (2001). A note on testing for environmental
Kuznets curves with panel data, Fondazione Eni Enrico Mattei.

Dinda, S., & Coondoo, D. (2006). “Income and Emission: A Panel Data-based
Cointegration Analysis”. Ecological Economics, 57(2): 167-181.

Eeast-West Center. (2002). The Future of Population in Asia, USA.

Fotros, M., Ferdousi, M., & Mehrpeyma, H. (2012). “An Examination of Energy
Intensity and Urbanization Effect on Environmental Degradation in Iran (A
Cointegration Analysis)”. Journal of Environmental Studies, 37(60): 13-22 (in
Farsi).

Garau, G., Lecca, P., & Mandras, G. (2013). “The Impact of Population Ageing
on Energy Use: Evidence from Italy”. Economic Modelling, 35: 970-980.
Greene, W. (2011). “Fixed Effects Vector Decomposition: A Magical Solution to
the Problem of Time-invariant Variables in Fixed Effects Models?”. Political

Analysis, 19(2), 135-146.

Greene, W. H. (2008). “The Econometric Approach to Efficiency Analysis”. The
Measurement of Productive Efficiency and Productivity Growth, 1(1): 92-250.

Greiner, A., Semmler, W., & Gong, G. (2016). The Forces of Economic Growth:
A Time Series Perspective, Princeton University Press.

Halicioglu, F. (2009). “An Econometric Study of CO. Emissions, Energy
Consumption, Income and foreign Trade in Turkey”. Energy Policy, 37(3):
1156-64.

Hamilton, J. D. (1994). Time series analysis (Vol. 2), Princeton: Princeton
university press.

Hassan, K., & Salim, R. (2015). “Population Ageing, Income Growth and CO>
Emission: Empirical Evidence from High Income OECD Countries”. Journal
of Economic Studies, 42(1): 54-67.

Hossain, S. (2012). An Econometric Analysis for CO, Emissions, Energy
Consumption, Economic Growth, Foreign Trade and Urbanization of Japan.
Low Carbon Economy, 3 (3A): 92-105. doi: 10.4236/Ice.2012.323013.

Ismail, M. A., & Mawar, M. Y. (2012). Energy Consumption, Emissions and
Economic Growth in an oil Producing Country, (No. 37535), University
Library of Munich, Germany.

Jafari Samimi A., & Mohammadi Khyareh, M. (2014). “Short run and Long run
Relationship among CO2 Emissions, Energy Consumption and Economic
Growth: New Evidence from Iran”. QJER, 14(2): 1-20 (in Farsi).




Sl L 9 (B dpmew (5 yilae Ulj [one 13 12 (S39)1 g Cumor (53,9500 a1 )15 (o el A

Jefferson, M. (2006). “Sustainable Energy Development: Performance and
Prospects”. Renewable energy, 31(5): 571-582.

Jha, D., Liu, P., & Shi, H. (2022). “Does Population Aging Aggravate Air
Pollution in China?”. Mitigation and Adaptation Strategies for Global Change,
27(15): 1-14.

Jiang, L., & Hardee, K. (2011). “How do Recent Population Trends Matter to
Climate Change?”. Population Research and Policy Review, 30(2): 287-312.

Kim, J., Jang, M., & Shin, D. (2020a). “Examining the Role of Population Age
Structure Upon Residential Electricity Demand: A Case from Korea”.
Sustainability, 11:3914.

Kim, J., Lim, H., & Jo, H-H. (2020b). “Do Aging and Low Fertility Reduce
Carbon Emissions in Korea? Evidence from IPAT Augmented EKC
Analysis”. Int. J. Environ Res. Public Health, 17:2972.

Lantz, V., & Feng, Q. (2006). “Assessing Income, Population, and Technology
Impacts on CO; Emissions in Canada: Where's the EKC?”. Ecological
Economics, 57(2): 229-238.

Li, B, Li, T. (2014). “An Empirical Study of the Environmental Kuznets Curve
for China’s Air Pollution: By GMM Model and Threshold Effect with
Dynamic Panel Data”. On Economic Problems, 4:17-22.

Li, S., & Zhou, C. (2019). “What Are the Impacts of Demographic Structure on
CO; Emissions? A Regional Analysis in China Via Heterogeneous Panel
Estimates”. Science of the Total Environment, 650: 2021-31.

Loi, T. S., & Loo, S. L. (2016). “The Impact of Singapore’s Residential Electricity
Conservation Efforts and the Way Forward. Insights from the Bounds Testing
Approach”. Energy Policy, 98: 735-743.

Lucas, R. E., Wheeler, D., & Hettige, H. (1993). Economic Development,
Environmental Regulation, and the International Migration of Toxic
Industrial Pollution, 1960-88 (Vol. 1062), World Bank Publications.

Menz, T., & Welsch, H. (2012). “Population Aging and Carbon Emissions in
OECD Countries: Accounting for Life-cycle and Cohort Effects”. Energy
Economics, 34(3): 842-849.

Mohamadpour, G., Bakhshi dastjerdy, R., jaafari, S., & Asna ashari, H. (2013).
“Study the Effect of Age Structure Population on Iran's Economic
Growth”. Journal of Economic Research (Tahghighat- E- Eghtesadi), 48(2):
201-224 (in Farsi).

Mohammadzadeh, A., Shahikitash, M., & Roshan, R. (2015). “Comparison of
Consumption Based Capital Asset Pricing (CCAPM) and Housing CCAPM
(HCCAPM) Model in Explaining Stock Returns in Iran”. Quarterly Journal of
Applied Theories of Economics, 2(3): 49-72 (in Farsi).

Mohtashami, N., & Rafiee, H. (2015). “The Effect of Oil Export Growth on
Environmental Quality in Iran”. Agricultural Economics, 9(2): 121-142 (in
Farsi).

Mota, R. P., & Dias, J. (2006). “Determinants of CO, Emissions in Open
Economies: Testing the Environmental Kuznets Curve Hypothesis (1970-
2000)”. MPRA Paper, (13342).




Fa YFe ¥ 5mb - o9 05lowd = Pgw 9 Commmy JUwr = (s druwsg 9 9l y) (GoUaiBl Gloing s dobluad

Mozaffari, Z., & Motafakker azad, M. (2019). “The Effect of Social Capital and
Human Capital on Air Pollution in Iranian Provinces”. Quarterly Journal of
Applied Theories of Economics, 6(1): 97-128 (in Farsi).

Nahman, A., & Antrobus, G. (2005). “Trade and the Environmental Kuznets
Curve: Is Southern Africa a Pollution Haven?”. South African Journal of
Economics, 73(4): 803-814.

O'neill, B. C., & Chen, B. S. (2002). “Demographic Determinants of Household
Energy Use in the United States”. Population and development review, 28: 53-
88.

O'Neill, B. C., Dalton, M., Fuchs, R., Jiang, L., Pachauri, S., & Zigova, K. (2010).
“Global Demographic Trends and Future Carbon Emissions”. Proceedings of
the National Academy of Sciences, 107(41): 17521-26.

O'Neill, B. C., Liddle, B., Jiang, L., Smith, K. R., Pachauri, S., Dalton, M., &
Fuchs, R. (2012). “Demographic Change and Carbon Dioxide Emissions”. The
Lancet, 380(9837): 157-164.

Panayotou, T. (1993). Empirical Tests and Policy Analysis of Environmental
Degradation at Different Stages of Economic Development (No.
992927783402676). International Labour Organization.

Perman, R., Ma, Y., McGilvray, J., & Common, M. (2003). Natural Resource and
Environmental Economics, Pearson Education.

Sadeghi, H., & Saadat, R. (2004). “Population Growth, Economic Growth and
Environmental Impacts in Iran (A Causal Analysis)”. Journal of Economic
Research, 39(1) (in Farsi).

Sadeghi, S., Sojoodi, S., & Ahmadzadeh Deljavan, F. (2016). “Investigating the
Effect of Demographic Variables on Environment Quality Based on STIRPAT
Model”. Journal of Environmental Science and Technology, 18(winter): 257-
275.

Samadi, S., & Yarmohammadian, N. (2013). “Estimating Environmental Kuznets
Curve Using Fractional Co-integration Method”. Iranian Energy Economics,
2(5): 129-152 (in Farsi).

Shahbazi, K., Hamidi Razi, D., & Feshari, M. (2015). “Investigating the Factors
Affecting Air Pollution Emissions in Caspian Sea Countries: Panel Spatial
Durbin Model”. Journal of Environmental Studies, 41(1): 107-127 (in Farsi).

Soytas, U., & Sari, R. (2009). “Energy Consumption, Economic Growth, and
Carbon Emissions: Challenges Faced by an EU Candidate Member”.
Ecological Economics, 68(6): 1667-75.

Suri, V., & Chapman, D. (1998). “Economic Growth, Trade and Energy:
Implications for the Environmental Kuznets Curve”. Ecological economics,
25(2): 195-208.

Taghinezhadomran V., & Bahman, M. (2012) “Extended Taylor Rule: Empirical
Evidence from Iran 1979-2008”. JEMR. 3(9): 1-19 (in Farsi).

United Nations, Department of Economic and Social Affairs, Population Division
(2022). World Population Prospects 2022, Online Edition.




Sl L 9 (B dpmew (5 yilae Ulj [one 13 12 (S39)1 g Cumor (53,9500 a1 )15 (o el o

Vaghefi, E., & Haghighatian, M. (2015). “The Role of Cultural Capital Effect in
Environmental Social Behaviors (Case Study: Shiraz City)”. Majlis and
Rahbord, 22(84): 371-393 (in Farsi).

Vaseghi, E., & Esmaeili, A. (2010). “Investigation of the Determinant of CO>
Emission in Iran (Using Environmental Kuznets Curve)”. Journal of
Environmental Studies, 35(52): 99-110 (in Farsi).

Wei, T., Zhu, Q., & Glomsrada, S. (2018). “How Will Demographic
Characteristics of the Labor Force Matter for the Global Economy and Carbon
Dioxide Emissions?”. Ecol. Econ, 147: 197-207.

Wen, L., & Li, Z. K. (2019). “Driving Forces of National and Regional CO>
Emissions in China Combined IPAT-E and PLS-SEM Model”. Sci. Total
Environ, 690: 237-247.

Yu, Y., Deng, Y. R., & Chen, F. F. (2017). Impact of Population Aging and
Industrial Structure on CO2 Emissions and Emissions Trend Prediction in
China, Atmospheric Pollution Research.

Zagheni, E. (2011). “The Leverage of Demographic Dynamics on Carbon Dioxide
Emissions: Does Age Structure Matter?”. Demography, 48(1): 371-399.

Zhu, Q., & Peng, X. (2012). “The Impacts of Population Change on Carbon
Emissions in China during 1978-2008”. Environmental Impact Assessment
Review, 36: 1-8.

Zibaei, M., & Sheikh-Zainuddin, A. (2009). “Biodiversity and Economic Growth:
A Cross-Country (With Emphasis on Developing Countries)”. Journal of
Environmental Studies, 35(49): 61-72 (in Farsi).




Quarterly Journal of The Economic Research (Sustainable Growth and Development)
Original Research Article/ Vol.23, No.3, Autumn 2023, P: 27-52

The Relationship between Population Aging and Air Pollution in
Iran: Application of GMM

Zana Mozaffarii
Saeed Khaniz
Bakhtiar Javaheris

Received: 2022-10-10 Accepted: 2022-11-6

Introduction

Nowadays, environmental problems, especially air pollution, are one of the major
issues in the world's metropolises with increasing its dimensions and side effects.
Humans are one of the main sources of air pollution. The age structure of the
population is an important indicator in the progress of societies. It can be said that
one of the effective factors in economic growth and long-term socio-economic
development plans is the age structure of the population (youth or aging
population). In working-age (provided that the labor market has the capacity to
absorb more workforce in activities), increasing labor supply leads to economic
growth.

In general, the age structure of population is important because economic
activities and energy consumption vary by age or stage of life. On the other hand,
the age of household head is related to household size (people over 65 usually
have smaller households than middle-aged people). Studies conducted in Iran
have mostly focused on examining Kuznets' environmental hypothesis, the impact
of income and population changes on carbon dioxide emissions, and so far have
not examined the effect of aging on carbon dioxide emissions. Therefore, this
article examines the effect of aging on air pollution in Iran. This article uses the
GMM to investigate the dynamic effect of population aging on air pollution during
1981-2020.

Methodology

To collect information for this study, a documentary method was used. The
research was conducted based on annual data from 1982 to 2020 in lIran's
economy. EViews software was used to estimate the model. It should be noted
that data related to research variables were extracted from various sources such as
the Central Bank of Iran Statistical Center of Iran, and Energy Balance Sheets.
To estimate the model, a time series econometric method called GMM was used
because the model used in this study is dynamic and satisfies generalized moment
conditions. In fact, GMM is used for time series models that are linear and also
provide generalized moment conditions and instrumental variable properties. This
method have many advantages.

Results and Discussion

In this study, the impact of population aging on air pollution was investigated
using the GMM in Iran during the period of 1981-2020. The estimation of the
model indicates that increasing the age of the population and the transition of the
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age structure of the population to the aging stage has a negative effect on air
pollution. As it is predicted, Iran will face the problem of population aging in the
next few years. According to the results, with increasing population, it can be
expected that air pollution and environmental degradation will decrease. Due to
the negative coefficient of the per capita income squared, the Kuznets
environmental hypothesis is confirmed by considering the age structure of the
population. In addition, urbanization, industrialization, trade openness, pollution
of the previous period have positive and significant effects on air pollution.

The results indicate an inverted U-shaped EKC pattern between environmental
degradation (pollution emissions) and per capita income (economic growth);
therefore, it can be concluded that environmental degradation initially increases
with increasing per capita income in a country, but after reaching a certain level
of economic growth, environmental degradation stops and then decreases.
Therefore, the results confirm the Kuznets environmental hypothesis for Iran.
Based on this, it is recommended that the government design its plans with
environmental considerations, especially air pollution. The results indicate that
population aging has a significant negative effect on air pollution emissions.
Population aging is detrimental to a country's economy and although it is
inevitable for any country, policies to increase the number of elderly people in the
population mix cannot be formulated and implemented even though it reduces air
pollution levels. However, the harm caused by population aging outweighs this
benefit. Of course, recently topics such as "active aging™ have been raised to deal
with population aging logically and should be on policymakers' agenda given the
transition of age structure and movement towards aging in future years.

Conclusion

Based on the evidence of Iran's population age distribution during the period under
study, it can be said that in future decades, older individuals will make up a higher
percentage of the total population. This will lead to a reduction in carbon dioxide
pollution automatically without government intervention or any other actions. The
results of this study also show that urbanization and industrialization have positive
impacts on air pollution. This result indicates that with the increase in the number
of industrial enterprises and the trend towards urbanization in Iran, air pollution has
increased. The reason for this is that most industries in Iran are energy-intensive and
use fossil fuels. Another reason is the outdated technology with low efficiency in
production. Other research findings show that pollution from previous periods and
trade liberalization have positive effects on air pollution. The policy of economic
liberalization by creating division of labor and using advantages, increasing
capacity utilization in industries, increasing capital formation rates, changing
technology, and creating competition in international markets lead to higher
productivity levels for all production factors at a higher level.

Keywords: Population aging, Air pollution, GMM
JEL Classification: C22, P48, Q56
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Aim and Introduction

What is the status of the Parliament’s changes in public spending? In what fields
is it? Or even when it takes place?

The answers to these questions are analyzed in the context of the political
economy of the budget in the parliament. The political economy of the budget
observes the function of goals different from efficiency and effectiveness in the
budgeting process, which imposes itself on the goals of budgeting. When the
budget bill is sent to the parliament by the government, it is exposed to the
demands of the representatives of different geographical areas.

In the analysis of the public sector, there has been a literature called “pork barrel”,
which has observed the role of political and legislative institutions in changing the
public budget in line with regional and party political goals. Pork barrel was
originally meant to store meat.

Methodology

This study tries to use the theoretical approach of pork barrel and field studies to
investigate and analyze the process of changes in the structure of public credits of
government investments, which is known as the capital assets acquisition budget
of the government bill in the parliament in Iran. This study requires knowing the
status of budget changes in the parliament. On the other hand, the evaluation of
the considerations of the pork barrel literature regarding the budget of public
credits, the acquisition of capital assets, also takes into account the changes in the
budget presented to the parliament compared to the budget approved by the
parliament.

The present study is an applied research in terms of type and a descriptive one in
terms of method. In this study, the qualitative changes of the parliament in the
rulings of the single article and the budget notes have not been addressed, and
only the quantitative (Rials) changes in the appropriations tables for the
acquisition of capital assets in the budget have been considered. The data of this
study have been calculated and extracted for the first time.
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The review period of macro and total budget figures covers a 25-year period from
1997-2022, and micro-indexes and budget lines include a 13-year period from
2009-2022.

Results and Discussion

The findings of this study show that the share of the parliament in the change in
credits for the acquisition of capital assets was 36% during the review period. The
calculated index shows that the parliament in Iran significantly changes the budget
bill and about one third of the budget changes are made by the parliament. The
issue of how much the parliament is allowed to change in the bill presented by the
government is one of the most challenging issues in the political system in Iran.
The Parliament's approach to changes in appropriations for the acquisition of
capital assets in the budget bill has often been to increase appropriations. About
88% of the Parliament's changes in the budget lines of capital asset acquisition
have been in order to increase the validity of the existing stable lines and create
new construction lines. The issue of roads, water supply and distribution has been
the main priority axes of the representatives to press and request to change and
increase property acquisition credits in the parliament.

Parliament's changes in the bill have increased significantly in the second half of
the study period. This issue is related to the change in the composition of the
consolidation commission and the government's relationship with the parliament.
The exclusive role of the Consolidation Commission and its effective members
provides a wide possibility to apply rent-seeking behaviors in the bill.

The inferential analysis of the research results shows that the pork barrel approach
is confirmed in the budget bill changes by the parliament during the review period.
By definition, in the pork barrel approach, credit is used from national sources
with a regional approach.

In terms of the time structure of political changes in the parliament and the
government, the first year of each new parliament period coincides with the last
year of the incumbent government or the fourth year of the government. The
results indicate that the highest volume of changes in the appropriations for the
acquisition of capital assets in the law compared to the bill occurs in the years of
political change of the government and parliament (the first year of the beginning
of the parliament), which is the last year of the government.

The findings of the study show that the size of the changes in the growth of the
asset acquisition budget is not affected by the political alignment between the
parliament and the government, which can be due to the dependence of the budget
on oil and the non-partisan system of the parliament.
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Conclusion

The summary of the results shows that the parliament in Iran has a very strong
and direct role in the changes of the budget bill, although these changes are not
due to the dominance of the pork barrel approach in line with the public and macro
interests in the national economy. Since one of the most important debates
regarding the amendment of the budget bill is related to the amendment and
organization of the budget bill formulation and approval process, it is necessary
to make meaningful amendments in the bill review model in the parliament. Of
course, representatives usually do not pass laws that limit their powers. In this
case, there is a need for national and interagency consensus in correcting the
budget review path in line with the interests and macro goals and the trans-local
and regional approach.

Keywords: Budget Bill, Capital Budget, Islamic Parliament of Iran, Pork Barrel
JEL Classification: E6, H7, K4
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Covariance Analysis: Spearman rank-order
Sample: 119
Included observations: 19
Balanced sample (listwise missing value deletion)

Correlation t-Statistic Probability

FLN FLN 1.000000
TRADITIONAL FLN —0.410526 —-1.856276 0.0808
TRADITIONAL TRADITIONAL 1.000000
MELLER FLN —0.131579 —0.547272 0.5913
MELLER MELLER 1.000000
ADJUSTED FLN 0.531579 2.587643 0.0192
ADJUSTED ADJUSTED 1.000000
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Covariance Analysis: Spearman rank-order

Sample: 119

Included observations: 19

Balanced sample (listwise missing value deletion)

Correlation t-Statistic  Probability

BLN BLN 1.000000  ——— ——
TRADITIONAL BLN —-0.150877  —0.629286 0.5375
TRADITIONAL TRADITIONAL 1.000000 - @—4—— = @ ———

MELLER BLN 0.091228 0.377718 0.7103
MELLER MELLER 1.000000  ——— ——
ADJUSTED BLN 0.624561 3.297327 0.0043
ADJUSTED ADJUSTED 1.000000 ——
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Abstract

Aims and Introduction:

Limited resources and facilities require prioritizing their allocation. For this
reason, determining the sectors in which investment stimulates the economy and
causes more economic growth has always been the focus of economic planners.
Investigating the contribution of different sectors of the economy in job creation
is very important for better allocation of limited resources. The priority of
investment will be given to a sector that has the highest employment generation
capacity and the production level of the entire economy.

Methodology:

In this article, on the one hand, three methods of analyzing the key sectors of the
economy in terms of creating employment were compared. On the other hand, by
calculating the normalized backward and forward links of different sectors of the
economy and using Spearman’s rank correlation coefficient, the results of three
methods were examined.

Finally, the most suitable method to introduce the important sectors of the
economy to simultaneously improve production and employment was identified.

Results and Discussion:

By comparing the results of the analyzes of two traditional methods and the
hypothetical removal of Meller and Marfan, it can be seen that the other services
and professional, scientific and technical activities with an increase of one unit
(one billion Rials) of investment have the highest direct and indirect employment
generation capacity. In addition, mining activity with an increase of one unit (one
billion Rials) of investment has the lowest direct and indirect employment
generation capacity.
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Also, in both primary tables, the fields of agriculture, forestry and fishing have
been ranked fourth in terms of importance in creating employment.

Meanwhile, the industrial production sector (construction) has changed from the
13th rank in the traditional method to the 3rd rank in the hypothetical removal
method of Meller and Marfan.

In Meller and Marfan's hypothetical elimination method, by considering
production, the defect of the traditional employment generation method was
largely eliminated.

In the third method, unlike the first two methods, industrial production activity is
the most important sector of the economy.

In fact, this sector accounts for about 34% of the total lost indirect job
opportunities. Also, according to the revised method, the agricultural sector
ranked second among 19 fields of activity and is much more important than the
two sectors of other services and professional activities, which were introduced
as the most important sectors of the economy (from the point of view of
employment creation) according to the first two methods. The calculation of
normalized links showed that the industrial production sector (construction) with
normalized coefficients of more than 20 had the greatest effect and influence from
the production of other sectors. After the industrial production sector,
transportation and storage sectors; agriculture, forestry and fishing; and the
building have the most links (forward and backward) with other parts,
respectively.

Conclusion:

Spearman's rank correlation coefficient, between the normalized links of
production and the 3 described methods, showed that based on the results of the
2015 Input-Output table of Statistical Center of Iran, only the modified method of
hypothetical elimination can correctly determine the important sectors of the
economy from the two perspectives of production and employment.

Keywords: Input-Output table (I0), Employment generation potential, traditional
method, Meller and Marfan hypothetical elimination method, Meller and Marfan
modified hypothetical elimination method.

JEL Classification: D57, J21
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Abstract

Aims and Introduction:

An economy that is based on simple production is under threat every moment.
Therefore, one of the central strategies in the realization of economic growth and
development is to rely on the production and export of complex and knowledge-
based products. In complex societies, people with different knowledge must be
able to communicate and combine their knowledge to produce a product.
Economic complexity in relation to the composition of a country's products
expresses a set of abilities to combine knowledge and skills. Therefore, societies
lacking this set of abilities fail to produce complex products. Accordingly, the
main goal of this article is to investigate the effect of economic complexity index
on Iran's GDP.

Methodology:

In this research, seasonal data over the period 1995-2019 have been used in Iran,
and Bayesian vector auto-regression (BVAR) model with Minnesota prior
distribution has been used to investigate the effect of economic complexity on the
level of GDP. The Bayesian vector auto-regression model provides more reliable
predictions on the relationship between economic complexity and the level of
GDP, due to the reduction of model parameters and the consideration of prior
functions.

Results and Discussion:

The results of the instantaneous reaction function of the level of gross domestic
product (GDP) to the shock of the economic complexity index (ECI) show that
this shock has a negative reaction on the level of GDP. Therefore, the impact of
the economic complexity index shock on the level of GDP is negative in the long
term. In addition, the results show that the financial freedom index (FIS) shock
increases the level of GDP in the long term. The response of GDP to the shock of
the Investment Freedom Index (INV) is also very weak and almost neutral during
10 periods. The reaction of the GDP level to the shock of the business freedom
index (BUS) is negative. The effect of the corruption index shock (COR) on the
GDP level is negative, and the reaction of the GDP level to the bank credits to the
private sector (CRDT) shock indicates the negative effect of this shock on the
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2. Ph.D. candidate in economics, Faculty of Social Sciences and Economics, Bu- Ali Sina
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GDP level. The reaction of the GDP level to the inflation shock (INF) is negative
during the period under review. The effect of the shock of trade openness (OPN)
on the level of GDP is positive and low during 10 periods. This means that the
trade openness shock increases the level of GDP in the long run. In addition, the
reaction of the GDP level to the domestic direct investment (FDI) shock is
positive. The results of the variance analysis also show that the shock variables of
the economic Freedom Index (ECON), Foreign Direct Investment (FDI) and
Inflation (INF), have the greatest impact on the GDP level, respectively. The
variable shock of investment freedom index (INV) also has the least effect on the
dependent variable.

Conclusion:

The results show that the economic complexity index shock has a negative effect
on the GDP level. According to Kremer's O-ring theory, greater complexity with
increased specialized tasks and responsibilities leads to reduced production. In
other words, when the production of goods is followed in a specialized manner,
there is a possibility that in some stages of production, human capital and labor
will not have the necessary ability to produce goods with high complexity due to
lack of knowledge and skills. As a result, it causes a decrease in the production
level. Therefore, the diversity of knowledge and skills in the production of
products must be accompanied by the production of complex products. Iran's low
rank in the economic complexity index shows the simplicity of the economy and
the existence of structural weaknesses as well as vulnerability in the production
and export structure. Therefore, in order to achieve economic complexity in the
export portfolio and increase the level of production of products, the process of
converting theoretical and scientific knowledge into complex and knowledge -
based products should be followed with appropriate foundation.

Keywords: Economic Complexity, Gross Domestic Product, BVAR, O-ring
JEL Classification: N15, 04, R11
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Abstract

Aims and Introduction

The household is an important economic institution, which forms a major part of
people’s attitudes and beliefs and plays a key role in raising children and the
workforce. The vulnerability and ability of this institutional unit to deal with risks
are of important impacts on economic performance. On the other hand,
developing countries usually face a lack of capital due to low domestic savings
and limited access to capital markets. The entry of foreign capital through the
receipt of official development aid leads to access to foreign markets with modern
technologies and the acquisition of management skills, thus contributing to
economic growth. International trade also leads to the provision of capital and
machinery, which are necessary for economic development. Thus, the purpose of
this article is to analyze the effect of the household risk preparation, official
development aid and the trade openness on Iran's economic growth during 1997-
2020.

Methodology

In this article, firstly, following the World Development Report (2014) and using
the variables of the sub-indices of access to financial resources, social support,
human capital and the economic capacity of the government, the combined index
of the household risk preparation is calculated by the method of Principal
Components Analysis (PCA) in order to weight the selected variables. Then the
following model is specified according to Foa (2014) and Zhao et al. (2021). The
model is estimated using smooth transition regression (STR) method:

GDPGt = O-,Xt + (..Q,Xt)T(y, c, St) + gt (1)

In equation (1), X, is a vector of independent variables (Household risk
preparation, official development aid, trade openness, labor force, physical capital
and labor productivity), ¢' = (0y, 04, ..., 0,)" is the vector of the linear part's
coefficients and Q' = (2¢,4,...,02,)" is the vector of the nonlinear part's
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coefficients. c is the threshold level, y is the transition speed between regimes, s;
is the transition variable, T is the transition function. In the STR model, the
transition between different regimes is done by the logistic function (LSTR) or
the exponential function (ESTR). The linearity of the model should be tested and
the appropriate transition variable should be selected.

Results and Discussion

The results indicate that the household risk preparation index is the transition
variable with one threshold level and two regimes (LSTR3), which by passing the
threshold level of 0.789% leads to the transfer of the growth function from the
first regime to the second. On the other hand, household risk preparation index,
trade openness, capital, labor and labor productivity have positive effects on
economic growth in both regimes, but their effects have been intensified in the
second regime. This is despite the fact that the variable of official development
aid has a positive effect on economic growth in the first regime, but it has no
significant effect in the second regime.

Conclusion

According to the results, it is recommended to pay attention to the most important
factors affecting household risk preparation, such as the household's access to
facilities and financial credits. Since many households in developing countries
including Iran do not have accurate knowledge of financial concepts, types of
loans and credits, and conditions for receiving loans and credits, it is
recommended to increase the level of household awareness in using this type of
financial services. The share of loans and credits to the households should be
increased and the necessary measures should be taken to facilitate the receipt of
loans. On the other hand, it is recommended to design policies in order to increase
the minimum wage according to the competence of the workforce, provide
specialized training before entering higher education levels, and hold training
courses for parents in order to increase investment in the education and health of
children. Also, the development of programs based on free and universal health,
effective management of foreign debts by directing borrowing resources to highly
productive sectors can be proposed to improve the household risk preparation.

Keywords: Economic Growth, Household Risk Preparation, Official
Development Aid, Trade Openness, Principal Component Analysis, Smooth
Transition Regression.
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3. Arbitrary mark-up
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Aims and Introduction:

No economic variable like inflation confronts the society with social, cultural,
political and even national security disturbances. Inflation greatly reduces trust in
the economic, social and political structure and causes a significant reduction in
social control.

Therefore, it is reasonable that in the field of economic and social policies on a
global scale, sensitivity is applied to the effects of economic policies on inflation.
In looking at the issue of inflation from the level of development, for numerous
reasons, no approach will have a high explanatory ability as the approach of
political economy. The political economy approach to development is an
ultimatum approach that identifies and analyzes the main root of problems by
focusing on the final winners and losers of the flawed policy cycles in the
economy. The main goal of this research is to explain why the economic
policymaking field of Iran's economy tends to adopt inflationary policies from the
perspective of political economy with emphasis on the level of development.

Methodology:

In this research, using the analytical approach of the political economy of
development, we have looked for the reason for the adoption of inflationary
policies and their continuation and strengthening in the Iranian economy during
1989-2019. In this research, using the analytical and descriptive method and
official data, an attempt has been made to investigate why the will of economic
policymaking in Iran tends to adopt has inflationary policies and to evaluate the
effects of inflation on the radius of trust and social cooperation based on trust.
This research focuses on cognitive aspect of the causes of inflation in Iran and
relies on political economy of inflation.

Findings:

In this research, by correcting the view of the causes of inflation in Iran's
economy, it has been tried to investigate why the will of economic policy-making
in Iran tends to adopt inflationary policies, And the main question of the research
was explained under the three axes of dominant culture of rent, wrong incentives
for policy makers and political economy of interest groups.
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Disregarding science and preferring everyday considerations, a specific mindset
and benefit ruling the policy-making system and the discussion of the beneficial
and unproductive groups whose interests are in line with unproductive policies,
the bottlenecks of political economy and the wrong incentives of politicians in the
field of political and economic are main causes of inflation persistency.

Discussion and Conclusion:

Finally, it can be concluded that with a correct inflation targeting logic, it is
possible to design a plan under the title of production-oriented based on the
reduction of corruption and the evolution of the reward system, along with
ensuring the security of property rights. In fact, with the aim of focusing on the
issue of production from two angles, changing the mechanism of the reward
system and controlling corruption through reorganizing the mental and thought
structures governing the society, especially the policy-making and decision-
making system, we may move towards an institutional structure that promotes
correct thinking in the policy-making arena. This idea comes out of the heart of
that development; such a program definitely needs help from a correct logic of
targeting in the policy field. The most important result of such program will
definitely be the reduction of the general level of prices.

Keywords: Political economy of inflation, Inflation, Analytical level of
development, Production-oriented plan
JEL Classification: E23, E69, 02, O11
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. Improved Squared Differences

. Improved Normalized Squared Differences
. Generalized RAS

. Euro method

0. EUKLEMS

— O 00 1NN WM~



> 0 St 9 (oW Allcus (5 Uail oaxs g AUl b (65U LS, [o e yilo Bl cyund Yof

slrosls s 3939 Lo slaclus slaosls 51 oudled suilin ()0 ,5] Caws 4y Sl 4> 51
Gl plimey slabs, (555,54 1 oyl Cawd 4 e Jlo (61 g oo | (Jgazme oilins
hlo 3 melS5r 9 9592 b9, 99 8L [ JSite Wl 0 B g 50 Jglao (s )l gl
|y el Bran 5 ad,e Sz giloplina (ISl gy gy dloz ol 5l il oo onlas
SIS gy 50 (2,50 5 ol go Cansd 43 13835,0 Djg0 by ol 5o 5 Rllad el ol
it ot ile St s 55 IS b 45T, st o5 K lye oy sl
55 el ey 5 00 25z wake Jlo oad (it polie b hast Jle Sl el cens
Vel Bpan g adse Jolax I Gloj (6 il

WS oo (B2 950 S S (sl ]y Bpan g adie ) gy V) pe g 995905
g0 Calid b (B (Ve V) ¥ gl sl g ugaisnr Lawgi &5 aillipeoss () (b9 0 o 9,
Cowd 4y 1539, & )90 & (Jyamme oailiw ¢y, (nl ;5 025 o0 )3 (S 93 e Glahs; 09,5 50
S gk ) Brae s adse Sl Wi oo Bpas g adpe () (3 1G98 Sy » opde il
aolsl lo g, sl odel Caws 4 s b1y 0g5 g, 5l odel Caws @y gl il .auled sy Jlosen g
gl g5 de (g, 45 wimd oo (LS 5 005 dumsliie (5,05 (35 (Jgazms ouilin 4 45) oSy 5 L)l
D9l g0 gy Spas g adye il Ghgy el 3 aa oo s 41 55 98 JB

O el 48l rens (ol gy Ban @b wiiles Bpae g adye ol g, Bas &b
3l plEmay lSel ety oo 008 osd IS s eh e 5 402 ol By o 4 Sglis
Jor ez @ibrass ol; By 50 aSST Jlo 1S oo ol 3 1, 4z Lo Bpas g ad e Jslax
elrools .aigd oo ooliwl (g3lupllmday 10 oSy 5l Jhis g 90 s 90 a5 3,10 3429 0aiiS Jyas
IS 009381 5550 ey «Xb) (2l oniliw Hlo 13l o le it o iws (o duate Jlo jlaS
e ol 20 ol scin (M) e 01y o 5 ) JS s Lol o0 V) 2l
ol Lo G pan g adpe gz g daie Lo 5l 55 (slaesls SaS L ol e sz 45 e
il 5 Sl ol @0 e Gy psliaie il Bua Lo Jpoz 5l ommlin 5 55 5,910
Dyl ee 485 A )0 4z LSy D50 4 Bras 5 as,e Jolar Cox ks

o5 9 990 y9005 anlllae &y o B pan g adye Jglaz (g5l plmay o by 0550 50 livy aslllas 1y )
olie LAYAD o VYAF Lo jo ulors (sl i 35 5o (golal slo jidghy Cigles sla 5,155 (Y- 1Y)
Gras g ad,e Jshir ilo plinay 1o o] 65,55 4 5 Bpas g adpe ) 5l plimay oy, (32"
Jol )5 aslllas (pizman "G pan g adje Jolio (55l plaa sla by, p sleais 5" olpl 5o

S axmlie (VFR0) 5 15 5 bgd
2. Junius & Oosterhaven (2003).



ye0 VET k= 0w 0lond = @guw g Cummt Jlwr = (fotly dngd g i) (3Ll (o5 calibind

S a9 458 Joloz az )LSs Coz e Y Jgu

&2 ) Lol (S) cadlad P) sbas g Y5

Ob O .
Yb) Up) P) wbas

Sl il
Xo 0 0 il (9) cullas
(Vb)

M 0 0 M) &ls g ls (M) el ,lg

Yo Up=Xb-Vb Qo o

Vo) e g 9990 et
i M T8 Pass oo gl ]y Brae g adie Johar a2 LSy 0oz ez (oo (ol
L)uLM:‘)J | JS ulo)‘9 dfgo0 g dl.&.l ‘_gLoLm ‘LQU.JLLQ suyi,am ‘_gLa.Cl Slows OMQULAMJ

U, +Y, =@, =V, +m

Sl Jyamme B ras g as 0 oz s plp Sle P abal) (V) Jgor

!
i U a3yl 55, 5 alanly b ymo slaosls o ool b OB TV X0 Vo )

Dy sa By ) D )ge 4 g Sl il Jlo polic saimolis 35 A L ple adb o Slad
0 U,
)

5 S pas glog il Sl wouig Vo = (Vg,mg)" 5 Up = (Up, Vo) jbs ol 1o

a3 o ) 46590 (ol A e ile 5l 50515 X G ile (et S el 4l e
alre Jouzr (S)ke b ol plp SWled g Jpame Brae g ad e slaylsy (X) oad o3
iy G ile slaalye Xijg Tase Jlo maile gladslys @jjaSiul (o8 Lol 515 oo

(V) yard g 990 )9008) S9d g0 hyysi j Oyg0 4y Lyjeatily ond
—  for ;%0

1 for ;=0

v



> 0 St 9 (oW Allcus (5 Uail oaxs g AUl b (65U LS, [o e yilo Bl cyund Y&

lewdle W'“al] 9xij 4509’“’6" 4\.]4>>Lcj 9 i i 6‘)‘ mxl] = Zijaij A.i.g“ 4 4>9JL)
Jolis dcgazmn dus cpizmon Gl daie g 4l Jlo 0 polie Codle baa> endio oyl oyl
Gy ol ik ante Alles s iy L= {{s},m} 5 1= {{s},{f}} 1 = {p}

Dgdse Oy Sygeo &

e on(s)

s.t

Zapjzpj - zakpzkp =0 forallpel \Y)
jell kelll

Zakakj = U; forall jell

kel

zaipzip:)_(i forallielll

pel

Jo e )3 5 WIS a e | Jpame Bpmn 5 400 gox s pln callae (ol 5l 03

00isS cpaadi ey 0B (U + Y = Vi + M) 098 oo crsi 1559,0 & 900 40 Jgeame oailin
Jlo 5o Ll Bl o by ous 005 (a3 (aled GLolis 5 ran s ilo St g900 5l
Slde Lot 00 (et b ( Sle (6 5k Egame (6l 2 00 el (pon 05 Cunl dade
LB L ile 5 o yolic 992g Jloiol aShl 4 azgi b el duaio Sl o o ,blice
5Pl 3 oS spse atgi Up = P = N Jolis &0 alp e izl 3l 3975 oles

(Vo V) o g 990 s 9025) Wl el (sl ile 50 2 N

a; o >0
P=P = ~
0 Q; =0
ay)
N =N —a; <0
o a; =0
I 9



yev VET k= 0w 0lond = @guw g Cummt Jlwr = (fotly dngd g i) (3Ll (o5 calibind

g wals> ) e84 dle ol o sln FISY @b (ojge nl o

Sy (zgin (D) +1) = Y ay(ain () +1)

(LJ)ENg (L,)ENg
— o)
+ Z Ap Z AkpZip Z ApjZpj
pel kel jen
+ ZTJ (ﬂj —Zakak}) + Z Ui ji —Zaipzip
Jen kel {elll pel

)..\;Y w‘fa ‘_,.JLJ).,Z)JQLM5M.J wom,ul ST] le);l)f}/ g./.:‘fo ‘d53 M‘)yb

(VoY el g 99 yg0u5) Bl oo iy y2f py Ojgo &0

ee”  if q; 20 forallpelandall jell
Z. =
P - _r. . .
ee™ ifa, <0 forallpelandall jell
4] %)
—pli A i
z,,=e"e forallielll andpel av

5 Olyolo i Lol slial 1 92y e e Jlo yo yides Sledlbl 3535 &jgo o
655 sl 0 o b olgi so VIS Sl ly Iy cpiman o YIS LS 4y L gl 6 s
@ Jol 0 Laid (jglate oy ol plxl gz ge Dledlol adS bl 5 1) (VY alayl)) (g5lodige

$lizl8p g YIS Cloylg o Mp o] jo a5 008 oo (glwdingy sl o)lg (VA) alayl; IS

Naz, - a,2,=m, -e, foralpel 0N

‘5)LoT sbal Y-Y
o ylgls Sl Lol la loy laml AYAY Jlo ool pllpay caibiw—osls Jgoz (pgas sl y
3 a8 Ll 5l acwle Iz &g 4 Sl g 5 Sl jolo ple pur S5 g ol slolis
) CPC, Ver.2 G 4.0.».!0 6[.6..\5 uuLw‘ » Slods 9 YIS GMM codilw—ools Jj“'\’

J).«M ao ‘)‘5"[} @LQ) 6LOL03 J.h))f ML?LA »A.:L: laas QJ‘ uul.w‘ » od).f.ol)' 6Lb)‘.)).\ ‘»A.wl)

1. Central Product Classification



> 0 St 9 (oW Allcus (5 Uail oaxs g AUl b (65U LS, [o e yilo Bl cyund ARZN

b 3l o lsils Ll Gpas delme L5 090 Sl sl Lo Jils Liwgs Sleas ¢ YIS
o8y i slaaS” bl p VYAV Jlo o ol 5 5 0 sl aaljo-any o 5l (6,5 Ll
GBS b a5l ey g ]yl iy, (KB 03 5 (550 S0 03 SuSi5 4, COICOP,
s S5 Sloas 5 VIS 69,5 VYF 4 CPC

OYOYY HSY o) A (clonS S5 4y sl Dol (638003 5 5o 31 aYIS sl e
HS o5 fYad S a4 0 Olyolo oy asul sols sllail CPC slaasS L 5 <l o (oS
s Sl yolo 3,505 e 350 00ls Gl 5 ez gzl Sl S 68 Slielo slaVS
oo ol 3 An Slaile 5 535 50 S el 5 JaT 350 51 o 5 4 555 Sl 5 o5
el ol (5502 (635 po oL 51 Wl LS5 4y o ls,lg g @l jolos Sledll 5,8
dlie VYAV Jlo 5o cdgo azogs 0,Skee Sledbl 5l wcdgs oles Bpan 5 el o il yo
w0l odls hygp sl alls (pleasle (VT pile SUSE 4 ol aple e JSi5 8,8
onle s sialed 5 s (@l BT (Lol (sloasus (g geals glayl38l o5 o Gane lilacs]
ol s Hlal 55 0 e slaslus

o sl 51 lacudled Sy ya (slabasly 6 pas g 03538l b3, conilis Sledlol Colgs 4o
o5 5 59850 agi ond iy (iluangr 65 ugS b g oad (pslaex Lol 355
s plEiaa YYAY Lo 6l V¥ Jlos 06 puma 5 e Jolaz T+ 1Y)

slal @y olpl Jbo sloiz! g lalas o ple iBras g as e Jolaz gile s 5l any
g o) S Geym) dudei Jele ¥V icodled VA (Cons g YIS VYP 83 (L o L YPA X YFA
&> 3 J M) Jbo Sl A 5 (biwg) S Ve g el S )2 lgls Sao Ve (ale o
2 23 (Sl plES daply plew (g0 &S lie 3lgl dmos o g 0B g (ogeatie il
O OMales 5l glaodls (1) Jgoz o ol (ngas (G831 n /(o8 0 slaolas Lo g de
sl canlie LB ey sle cpl o bl

oY et g Jalse 23L9) el Jale (e oceled 033381 55| it p9m 59
@ ool 00938 3l Lol ol 0929 cailiw—ools Jolax jo Sledlbl o> a5 el S8 o
et Gl ls 09z Ll Lals § Sldes oljle calise sl wleas o S8
Gl 3l g Jaelse e ol el 5 el slacdld 5l oy Jalge 51 o pa (8650
Ay s SGb o vz g Sledbl 5l ealinl b (Jgame YA) (55,5liS Y game (gl 0338l

1. Classification of Individual Consumption According to Purpose
2. Harmonized System



4 VET k= 0w 0lond = @guw g Cummt Jlwr = (fotly dngd g i) (3Ll (o5 calibind

e 9 6Ot ool 0l Ao (65,9l Sl & ljg Loy a5 VYAY Lo (655l Y gz
w003 )5 drloe (S35 5 v (59 L) 0ol et sl 1 (S390 (e Solee

gl 438 SO jles yel DY gaze (sl JUSe G adgi anje Lawgte lal jglate (pa
o 5 955 13y Jal (slalanly (slooslys b o G yma (slaosled (3,) 595 o b e s
dslome DY game 1S5 j LSe S50 adgh gl adsl sleeslys an e LS SO o ol
5 o 0yl A je Lol a4 Ol ase Lawgie o ol SV game (6l Cpo Al jp Al gl 0
App A (o) A e Lol 485 I 03 (e olol anpe Laid (s DY gaze sl n
bsgie dogl cetS 05 s 035 b 09390 665 Sl 5 Y gae 5| LS Sy adsl slaoolys
ol Cewddy (65,5l DY guame (6l 009381 (33)] 51 (e A3 ot

il et anze S ol adgi an e SO Sledlbl 4 4z g5 b S (5950 o et 12
Sl 5l Jalse a3 S & 4258 ol o s s 505 dslons ilies Y s
25 dalome 009381 5501 51T (695 e amsgie gl S5 5l (339 L 09390 S5
lo yo i 45" (il 9 0033 VAR IS (69 55 oo )3 FYIV 039331 (55151 ey o el
Jole ans cr 005381 3] il (5l Lo (pl 5l g el Cawsdy 2oy YA ol il o
s ooliil g luéls 5 cel; clacadles o oy

@ ,lgl slacl aalye) Ll aalys 5 (LSS Gleas ol ggeme dacudled ple slp
L ple (Slkes olile 5 )15 5o Jole r lacdlad (230 b pl (50 9 QLS lse
ool 8 il Jole 4 o Jled Bl

bt )lgils 4 el 5 ) (595 Jale aely0 a5 sl 035 (ol (258 caslllae (pl 5o
ol y0 SIS gl ol D5 oo pandd (golaidl claizl slaslyd o ale pu 2l o Lol &b oo
S35 Sl L 45 Lasles 5o 2 Slkee Slile Sl 51wl ez ot ey Jale
GBS 1 (g gl ohms 0635 o Sl Lol ool s i 00l censl o piZie 5 dpline
VIV XF5 AL ol il e 4 VPRV Lo 4o Slba olile 51 Jlo e slocS i ¢ Jbs
Ao, FY/A

(553t slacdlad 1o 1ol IS (69, sl 5l gl slacSas SO ,o whe et sl
Sl s iogeS ST Jelae 5l aslys 5 6,6S0Gi wolp ggazme 5l bSas 51 Sy o g
3 aelys alol 4y (6,5 Gsi selyo S5 5l laSes 51 S o mpes 65,5lS d glaclad
Nl G aelye lawgie 4 bgs o bapge (pl a5 el 5o vl g5,5LaS e ol51 Jeliw



> 0 St 9 (oW Allcus (5 Uail oaxs g AUl b (65U LS, [o e yilo Bl cyund ALK

Sl lgls IS el ;o G )0 plig; oIl Koo 12 mms 5 6 8 slo gl S sasl o
WD o pd (ol

5 o el 5l by 5 o5ted GlaSoms 51y o s Iyl 525 (e ol mie ol
& ey ol U s 000,5 hias (mez a0 5] 5 arline (555L8S ST Jelin Jgy s
SoSas o wloyw deolpe SKSE Gy b pewdl SBS o 0l dwlre slacans
Sgms 03355 )0 a5 4B pite sl o 3l laSas 51 Sy o o Tl (ol 5 58 sla)lils
9 SRS Sumex 4 4z by atiie ol Joiie 28 5 Jeiie Jlgel o)l2l 5 5 I ke
gl slacSes o del o cpl SIS (gly odaliawsts glapges 5 uamw 0 Jodad oliws,
A eolatwl

el Sy A8 55 o st o oS, 51 ] 45 sl 55 039 5o o il 50 0
plem ol dalgils plews 9w arulne sl o 00 baole (nl alopw Clas 5l (28050
Sb awgs oads yaiie o glaclus leolazul LAYASR Jlo jo lsils lawgi eads (5,0 =
lolgils Lt ;0 \WAF Jl o oS 1o ploas oy YYIY Lol ol Lolol ool oy (635 0
g AYAY Jlo o eSS o 4 sl Lo cpl 0 1 YAF Jlo Lol 5l soliwl cde ol oog
oS Sgus cdald] 13 IS o S plas Llo o 1) Wiles 5T Cwsas |, VYAS L jo a8
(Jle 5 S ahauly Sloas g baday (g liel Slushe doSSL) Jbo locs i SIS @ oS,
e 535 Sl 5 ol Bgl sz ol SlSBL SATRE Lo 3 ot slocS
sty oyt 5 e oS 2 1l 58,5 gtk oS s ol 51 g 1
w38 5l 558 )kl 2 5b dlidin 50 T SleMbl a5 ploas 51 gl ael jo eolail b cules 5o 0wl
astive ploaw Sgu 5l loSas 51 S ,o g conl 39390 Hlo] 35 0 a5 slaosls g lgils sl jo g
25 gy elasl bl 4 b 5 Jbo oS b sgw dapgen cnl ol 5 02
Sl clas 053 wlopw Sl Sl s 1) 03 9w ploew 9w odle Jlo oS0
S e Sl o lgils

Jls laole S 4y (SO ps 50 39250 (5000 s 005le (200 pow Sga0 dsloxe (511
Sgus 75 amgie ¢ s o] Cesddy (635 7o SO 51 (owails 5 Do olisS) 00 e £55 5 VYAV
ookl 9wl glsiul (655 e SOL Gl 5l il g e olieS (sloed s (sl wilale
Sos pow 31 gl g colol o ael Casods VYAV Jlo [0 4Bl aass 60 pew S lake
sl (635 50 SO Lasgi oads piie o slaclus (ulul 5 ATAY Jlo jo (Sl s
welaizl vg5 4 1) (b glood s do 0 YA ATAY Jlo 1o b lails ccoleMbl ol ol 5ol



™ VET k= 0w 0lond = @guw g Cummt Jlwr = (fotly dngd g i) (3Ll (o5 calibind

bl g 8l plais! b jlails a4y ool awloes 00 pow Sgu 31 0,0 YA g, ol 510004y 00ls
2 el dlone (gl ol i s 5 (600 CiliSee GlaSR [ 00 s Il ey
0,5 solatul gl sel o g anze 6.5 bl 7,k sl Gledbl i daos s 51 Sas

8L, el 00l (i (ol slacbus 1S Glge @ ply Sl Jbo Clas (250 5o
Sl s 5 (oo slaply s a5 el )5 slis 5 Jb sleS i g 5l Clus oyl
oxile wgladlay Lo 5l (SOb s sloply dloes (gly Lol oy zly5enl (655 0 SOL anlisl s
s oolil VYR 5 V¥RV Lo o Sil piaes g

Sg o 113l Sl et 5 St 3l 6o dlus , ((V WAR) ey, ol s
O G03)) 42 53 08 ol b 5955 o0 )8 QLo [l 5o Sl plgie 4 0 )ligs oS
g 2oy VIV Jobae o8, ol oSl ololit S a5 lalyy 00,5 alal o arnlone
dgo lgils Glow g gl Clus 4 Clus cpl (221 ien Wil oo Sl o SNy
ool das 4 by ye SeMb] ol 035 75 6l § oyt oS 18 Jbo oS 5
il Jal Jlo eloal lbas G ile @ 6550 STl 3155 51 Lt lgils 5m
P b (G863 ely g5 5 (e ol 2 la)lgls 4 laply Clus (S210 5 4 b ye Sl
aalyo g anie 5l Syl 25k o o Slsiz &) glig) 5 e slo)lsls lases 51 S,
a0 el iy 5 SRS SSEY G (Sl S5z g0 Lol 3T 50 ol glaosls 5 Il
S OSae lagly 5 65l ply Dlaie 4 (p9mdils g annadl 53 VI glgs sl slaply a5 s 55k
w35 k50 llep plg plgie a2 plo g (JUidlogs ((Sias CSlor 5 jeend 09,095 (A9 5
el alope Sl a4 Glloyw slagly 5 Il )l Clu @ )l Glaply (s 9 03
IWLIE N

5 S sl)lsls welys g ane 655 bl ik s slaools Sl il Gl (gas 5o
Gl s s plesls SLaIS (35 e SOL aslsls ol nl el 35750 (g ol (gloanldls (gl
Sl Jbo sl o (sile (pogas plosle ()15 «dgs az g o Shoe A5 (L0l Hloke
S)lg 4z Sk 55 0 Sb e slaclas (535 50 Kb (S pllss o Shos (3155 1928



> 0 St 9 (oW Allcus (5 Uail oaxs g AUl b (65U LS, [o e yilo Bl cyund Y

Lol o Mol 91TV Jlo Jbo solosn! o lulus s yilo aods ¥ Jouz

Sl Sl
G H S T F A C
) ) S
sl Syae sl Syae Jgaz O Lyls
Jgs PNES Y
Jsa= el
EVS A)
&8
" Sy Jalge
o ®
o.>3}3|
Sl Sl .
[€ DYEAN]IS
Sg | Sl
4 4il,b P
g Slslg
Glgls @il )y G
slagslo, | Jlml sl b lgils T
wcdgs Jil | byl o H) %
[E3YPHES
s . 2
- ) alb aaljo 4
el ol ) £ .
Lo | S I g (G) dgs
T 99,9 :,Jso QL,JLe =t
ol 5 ‘e,
;E T ERSA S
3 FF) Jo
-l l‘) \‘('
4 g Jlal ‘e, ’
s Slors
enm (NFF)
Jlort
GAPR-ES kg s B slis
o ks & 7 ®OwW)
JIRC dn
sl G G) ,.;
@ | T
NFP | b
ROW)




Yy VET k= 0w 0lond = @guw g Cummt Jlwr = (fotly dngd g i) (3Ll (o5 calibind

bolus o oMol 9 1FAY Jlo Jb il 6 lalus G ple 40d5 ¥ Jgaz aslol

loyw Clws &yl olus
= L = T
L w T o L
g |z | & © g |z | ¢
bolys sl ale pu slolis ool ©
@A)
@
¢V
S)
e Ll |
Sy Bhsl o9 Ol
H
e 9 plow S i s )
oé)._r.u
ol
31
Sgu Sgu >y oLl (G) E\
Pl Pl oy v
éjLu t
. - b
bg.u Le
Sge ale e 08 -
9 plo 3hsl o5 . . ¥F)
ple ’ $s 5 9B
b\)};..u
o539
b o Il
@yl ogm -
Sy 5 plee NFF)
oS i
Pl 03y
aie
oy .
ULIFPN .
slis 4 ROW)
‘ 5ol el
(s =
)
)
g s | w5 G
Sy Sy &bl
> > > > Pl e FF)
s | et | dlges s
—abe &
e 3
< ORI N t
i Sl e (NFF) L
Sl | slabm : 6‘
s
el
ale
(kg e
© I ROW)
] 5
B 2




> 0 St 9 (oW Allcus (5 Uail oaxs g AUl b (65U LS, [o e yilo Bl cyund

¥

bolus o oMol 9 1FAY Jlo Jb il 6 lalus G ple 40d5 ¥ Jgaz aslol

‘glLo yLm." AQ.Lo)M QLM
w Py
w (%) Z,
8 S| r Gle|lo| 8|2 |F|R| o=
el )
G g
T
. . [((UONNIE
39 Jgoxr Bllas <
(NFF) {
RO)
W
els
™ )
6‘
I3 flﬁ
c{; PRUSIS 3! G
v Sk £
% ‘ {
u U= Ply
EL A3 i plos S & €
i el
W .
a P s-’iﬁ (NFF)
b
I b
’1 o | ¢ RO)
6{’ ? LSJB“ W
Sl
X =
(SDR)
oolgs 08 youw g 05 Jg (S)‘
55l 5 31,/
CUTIE S 8y B 3y
g g
. plew
ples 2 > ST o
| 19
R €
s | Jse Gy |
=
N
e Sl
BR)
o
[(Opee
Ao
s lo /il o oliwl L e
oles Sl 28l 0 ol
ko (310 (g8 2 ©C)




o VET k= 0w 0lond = @guw g Cummt Jlwr = (fotly dngd g i) (3Ll (o5 calibind

Cou g ¥
Sl jo Ghaghy (ol gy @llae VYAV Jlo yo lpl o (eletzl gl e le
Jlo o IS wliolo g cdgs daleils (3 pan e c i yilo cpl bl o ol (g0 YPAXYEA
JeSis i o el 039 by S)lkeo 532 BAYS 5 YYEY (- AFA L s ceed i 4 YAV
i p a4 ( Jlope s 1l g Jb slocS b wdgs da lails slagle s sLolEs ol aylo s
ot b Lo (518 1 o 5 e il sm U, 3)lekee 3 FYFE 5 VA SYA YVE L iy
5 3l onge o ly ol pleye hSis (Lol 5 lnl slatdl (5 li5 ke s )5 (g0, DAY
el ao, 3 VY g AV TV i a4 i ol jo Jb slocS i 5 cdgo dajlgils s
4 WYY Jle 0 7,6 oo 5 Jbpe slbes b ( Jbo sboas b s dalails sl e
GLod g (3t s el by S )lkes 52 SFIVA 5 EYIY OOV XYLV KO o5
S5 YAYA Jolee g ailas (63,0 (20 VYAV Jlo jo ol pl sladl oS el o 51 Sk oz >
Iy olazdl o 51l e liee oy o Jlopud slocS i .ol aisls g5,) jlail s JU, o Llo
A5, 50 6o, YA g b ylas (pl 5l e leils ol oo 1lo (31 5l duoyo FY 0g02)
35l 418 eg0

Sl (ol (Jlo (985 5 laoles o5 wws oo lis dasles Jbo slaol)ls oS 5 (o) 2
A9YF 50,5 bl Jol Jbo olls laie auly (SSbos i 9 0i5 Jo o lsils a5 5 j9boay caslo
0,Ldes S5 YFA sl slgws 0y 15 .a5l0s )57 (613500 5w B0 VYAV Jlo yo Jb, o)Lk 150
o 2Dl e 9 megs (Jby o)lkes 1o VY (5551 4 (gs &S jlie sl w5 5 L,
1o [ (g8l yo bl ple LB s L, s )Ll e AAS cdgs sl 0ngr Sl ol o o lsils
Gl el i ¢ Ol)lasl Jolis Jols sliwl cpl a5 sl Lol Jbo olls loxe o
BV G5 kel 5§ ar (U5 slaply 5 (Sl 5 (S od o ol Gl 5 ploew 25 2ol
ol 035 VYAV Lo 45 cJss s Il sl alls Jb, bk S50 1IY 5 YOA

4S5 5ba 1l 5o laslyd 4y (2510 5y WM 5 Laply o Jlo sloeS 1 (Lol b oyl
50 Cel 00gs JUy o Lls e YOOA AYAY Jlo o Jb slocs 18 sl js5de ol (55
SR YT (55,1 L (s ls [ gl o sbewl plo B s Jlo alls 5 Jboje slacs ;o
cgolaidl gloolys rm jo Jlojue GloeS b sl ogr (Jbo ol)ls odee lgie 4y (U, o Ll
2 Jb) )bk Sl OYA g wilosls olaisl s34 ) ol Glsl 5 plem 3 (e Cnrtien
Ailos )5 g I8 ke s plls oyl

ply o8 ol 151 S Jlo (gelozzl (b e 5 laslgs Jlo sl 5 Jlo a0y 25w
YEFD AYAY Jlo jo aS g 9bd ams oo S5 1y ol oladl Jle el kel (isu DM 4

w00 Lg)b')? ‘:LQ; u“'l)"L" uu)bf )‘ aJlis ;».d).lo 9 wéjo.\?r.c k.A.P L A



> 0 St 9 (oW Allcus (5 Uail oaxs g AUl b (65U LS, [o e yilo Bl cyund AALd

YUY agr b 1l 5 oyl Sy a8 ol ot sy dlgnd baolgs &y JU, o bekes 50
5 b (glrod ps (g 3 A o O ! 8Ly po |y Lol g (g0 TYIY
UL, o ldes Sl YYYA o wilanils oage » olpl oladl o 1) o ol (lime (g g « Sipo&s
52 VOAY o el b ol (3l 5 ploms sl 48,5 15 o clacs ) Lz 1o baod pous ovo
5 olplstaidl (ol Jlo (a0 Grog @)l sl 9 Jlope 5 (o slocS b 6l Jb,y o )bke
ol JS a5 sy Jy o bekee 5138 VWA s 0l 50 55 g 8 lie 3lg) Sl 0395 VYAV JLus
G lplolazdl 1o Jlo il piass o5 ol ol 5l (Sl s ool g i3 571,38 oo )Ll )0 dlas
W5l solazdl slaolys Jbo ool | ol 2 eSSl g 059y y970 3L g0k ) 0o

s FSAM s ouiylis colys solnl slaidl slacodled olsi ay p llo 1l oy cr
s b s 0 axl b sillae FSAM 13 1555 5 153950 slaclus .ol 0uis dslee SAM
S b g Jbo slacS y dajlgls) lasles )l Clus g Jelse Clus g Sl Jolt
998 Jo) (Jbo olus 5 (Jlope oS 1o ( Jlo Slante dolgls) aplejs Sl (Jo e sla
s w535 o S tdps saclus sl (olam b s doy (280253 folee (3lgl daply 00 ns
B 5 5 (o <8 i 3l 9 635 r0 Sk (G5B RS pgatte cillsn G g (s b )5
Sl 5l e ) )l e Jal s 55 SAM ;3 135950 Slas g 0y 5 il g slacles
el ooy a8 5 ka0 159 g0 @ ol o g 00g: (25 slis 9 2o

s Sl aayl3h gl sl 00 a5 ¥ Jguz 5 FSAM suiylss oyl dslone gl
bl oo 0l 15550 Slacls n ) 1559 loclas (o 50sd 455 0 et é 5
L g cdss slolis ilidl Jte LIS 1o a) ol oY game Lol 51 FSAM gl 5 iy o3
Selsi 5 JUy VoY Oliee a4 eolyy slacadlad addgs s (Rl Ly Ve Gl 4 (2 0lo
(sylels i Lol Laalidl ol S ol aalss Lol JU, Ar ol 4 el culles
VY OVA L s i s ol SV pame a5 5 e gyl s peSenle oo llKin
el 0bles (F) Jguzr ol g o laidu plo g p 31l el Jb) YV 5 YA

mouled odes malidl el ( Jly Ve oo Gliae 4 el)s OY guame slolar 1ol58l g gazme jo
loclad 1, 556 o piin 5 (F Jgaz 51 k) 35000 Jby TVFP l5e a0 sladl JS (slo
ol (sloos 51,8 (S5 adgi pame glyinl (38 SV game wlsi (5558 00,5 5 odes vl 5
Syl glaals g x5l

Voo e s Bl gz (s 153 s sl ial33 FSAM saslss clyo gl ol s
3l it 5 0tin JUy FIVA (e 4 ol solatl glacodlad wdss alidl el oL,
ol slood 518 (S5 adg ( olie DY game algi (g b 03,5 g ot (5L slacld



vy VET k= 0w 0lond = @guw g Cummt Jlwr = (fotly dngd g i) (3Ll (o5 calibind

Gl el oy Ve Oliee 4 (Ganslal 5 (ol mlio (@Bl (g R (el Y g
gie Jby FOAY 550 F-VV FoTF 00+ l5ee s ey 4 0yl el sladl IS wtgs

9 Pl SYgams gl Iign Lol Galidl oatylis ol,o SAM 5 FSAM gl auslin cur
bl sl 00l 00,510 Jgaz 5o ol b 5 celone 55 SAM sz oz 55 (555l o0 5518
Ol el o Jly Ver e e a sl SV same sl Tis gloli alsdl ool ooty b
gse Jby VEAY (e 4 (lpl ol US adgi g Juy Ve ¥ oliee a4 sl codlad o s

Jby WA Joleo adgs alidl (2l Y gamme 6l 159 Lol Aal¥l w5 (e &
Y game Lol Liglidl .cusls walss slazsl ISy Jb, Y810 5 o il slacoled ol
Olnl olazdl ads (l8l el i @y i Saelil 5 238 mlio (LD (g iz s
s ales U, FYF 5 FYVA YFAA LYYV FRAY i o

o2ly8 aslllas o ol 4wl Glp ) ol ws FSAM 4 SAM ousljs Col s anslio
bLsl g osild calpd ol 4z @ (loizl g)lulus 5o )3 (Jo (b2 Lo & S (o0
ol p 48 am3 o LaS B 5 F Joax gl anglio ams o 513,58t co 1) e slaolas
G Sl gl ! 45 ool SAM (551 51 iy FSAM (65501 15 bs Sl dad o ouiylss
SYgaze slpgn GLoli Jby Voo Gl Jle jebar ol slatdl jo Jlo DUl 2> wee
9 VY Gl 4 nSenle Codld oy Gl csls oo 4 SAM 5 FSAM o o)L
3900 g FSAM LB 15 b ol b SAM oS5 ke & 05500 b, V- -0
ol B oy 5 bl S a0 ol (il as j0 VAR (DS DY gz oailiE o o U
ahse Gial3El aoys BY Gliee 4 (FSAM s b ol Ll b ¥ gama o

YY) ol 5 5,15 (Y- V0) 1V Kol g 5 (Yo VF) () Ke g (SngS 550 9 (Voo A) J
ol el ( Jbo slaolus Lo a5 wisls lis ¢ wian; alie mls 4 50 09> Slllas o
Sl ol ol nl Jodo 09 o0 (o (eloiz] (Jlo (g lnbaz G 5le 0oz jlez )9 oanlid ol 2o
9,5 oy o)) g Jelse @l csudgs lacolad 3l SAM Gz ez o a5
ool glaaelyo «ooles (950 5 6ol m YN (28,5 S 5 5l ey 9 wSloe (il
Obyz JeoSS jskaie 4 FSAM (o8l o Lol g oo oS ag a3 52wl canslr (s
S92 Ol S oo Jite Jle sla il a1 093 slalail g a5 elge (o wal s Jlge ls
s 5> o Sl 5 1555, ke a1 anliion bl 1y (o ol 5 (5185 2k o 5|
SISl s Lol g o jus Ol @y a5 oLl Ll slasles slajlasl ¢ o (o lulus
Sl szl ol s ile ;o wiloads a8 ,5 6050l SAM o g suis ools plais! SG58
Gk 3l 9 358(sn ools Sl e 4 (b (a2l 23 g (Il lalil alews &
5 o)l (Jbo mlie 35005 @3, 5 (Jbo 0525 ledlite & (BasSlul (g Slile 052y Jla

1. Pyo & Song (2015).



> 0 St 9 (oW Allcus (5 Uail oaxs g AUl b (65U LS, [o e yilo Bl cyund AATA

Iy oy glaw coad i cpdy g aiiS e ol 1 Lol 3l sasas by «dgo cpizman g LbES 0
) Jlo w¥olee aSGT Jds & FSAM soladl slaceslow BT Jdos gly 13 asas oo (2ol 38l

FSAM ouisl3 cal s F Jor

Gl 7| et | st | el | et | el laclad

N S Y 4 SO VIR I AR Y N L 275 IERVLY LW IRVAS O cel;

N [N | e[eA] <1+ A% AV | NEY | A & el

SYYE | elove | ey 1104 VIVEY | oAy | eAYA & el

ofee¥ [ooY ofes¥ . /889 ofesY ofe ¥ ofesY EIRVSEY

“1-YD [YY | A/Y¥ RS T BRYES 4 3 NRVPS 7 ERVRS 6 rSenbs

-IY5Y SV - IYAY “IYYY SIVEN | GYEA | A oo gl Pl

CIOYA | VIVAY IYAY e SYOA | YAy |y ehE SV game g
NiNas [«+5 | +/-a “f+-q [«o¥ | efees | fee0 PERWEAPIRRWE,
“feeY [+oX | elee¥ ooy [ooX | elee | el oY | SLS g sl sl sl b ol
<[+ 0) [+ | -1-%0 “f-B- [8Y | [o8R | JBY | Ologeie g pyr s Sligy oy
-/ ¥Y [YA | el-%e AN [EY | 1o0Y | 10 | asr SV sama g wyz s
-[-¥4 [-0Y | «ev¥ <[+ ¥Y [+ ¥ [o¥+ [YY | 6388 slaos sl 5 5 B2 wlss
-Iyay YYD /Ny “IYE) IV IYOA | 1YY [ GVl 5l ol (slaos s, oSS olss
“[FY) oy /V#4 Na) WS | CDAE | Nt otbonds Slge a3
e [+#8 | I-AY <[+ AY [NO | +leA- I-5% Sy (sloos ol udss
-V IVEE oY VY INOA | 1V#A INE | ol SV game g asly i3l 0
“[-YY YA | eleyY [-v$ [+¥) [YE | /YA S S &Y gazs oty
“[-V¥ [+fh | +-vQ <[+ AY V8 | -leAY | -le8A Gyge ki ilug a3
S\ [NO | eIV AL [A8 | -y [+ RNIRWE’

NiYed NYo VoY SNOF | e INEA Ny B Gl (g e
SNy ARE) INYY SNYE AYA | -NFE Ny RAOCEEI

FAY IFEY I¥AY ot Y| VY| e ogb 03,3 g oo
SNYE Nngs IVAY “IYAY nas | -nar g Gl s Ja g Ja>

I+ ¥ [ofe | -/efY -/-ay I-¥¥ I+ ¥ IR 13 g b opmels collad

[+ YA [+03 | +f-5F <A [0+ [+#3 | +/-0A bl g ol
/Y0 VY| eeva <1+ L AT | 1oAY [-54 dow 5 Jbo slaedles
“/-YA [VY | eleAY -+ YA | e </ AY s 5 SOl
-[-Y#F XY | e)evy “[+Y0 [+ [+~ [+Y+ b > claeolles
[-A A SN ERYALN “IFAY [+ 1Y | 1YY ooges 59al )l0]
NAL Y8 | e -[o¥F [oY- [YF | /YA iyl

[-0Y [0+ | /04 [-#) <0 | «e8Y | +je0F b collss L

FIOAY | F/5-0 | FVY | FIYE | F00- | BVA | YIVES o

seins sloazdl, :isle



yi4

YFe ¥ 5mb - o9 05lowd = Pgw 9 Commmy JUwr = (s druwsg 9 9l y) (GoUaiBl Gloing s dobluad

UL”"” ‘) ol JS cla.w B axdllao Sy94 uy’am o.A.».:‘)S w‘).«o ).u.u A Jj‘-" ):>" ).la.«)
Sl > paiane ot g il ST o o slblas L 51 10 0dial3h oy kS e B0 o
FSAM B d)L.\Lla UYM GM‘JS w)»o ‘o..\.o—‘ Cwdds @L».l u,uLw‘).: ..\.d:«)u’.o UL"“" |) ‘511.0

opl &S S e o gy cpl 31 o)ls SAM sunl Co o a4 Cans |y GrolEl Gl i
m@wﬂb@Lﬁj\&l,ﬂ'lw%‘&[ﬁwtggbQUQR}|6)|¢5L5¢4¢JLQ5QY9M

SAM ouisl 3 culpé :0 Jauar

ol | E7 | enten | it | s | ot | el NS
Y. eYE | ey -/-ay Sf0a | oenea [ veey cely;
/YA T AT [0 AT EENTYVN BT & el
YeY SOVY | -/ea¥ -/+Ad VY | oenvy |y &l
e e | e “[FFA [+ N [ooN | ey &
[+ - [+«A | Ve ofeef [+ A [++0 [+-% Gfeole
ney | ooy | oonea NN NoY |- G RV
TR VAAF | 1YY -NoF /Ty oY INOA hé DY gasme oy
105Y [+e0 | ooV Y [«8 | «fee¥ J--¥ b giowelil glsil g
e [ooX | ooy ey [ooX | «feey [ +Y | oL g o5 sloos 1,3 oudss
/- ¥4 NN I FA 50 | I8V 185 | Clrguin s pyz g Slivg ags
v |y [ SO [N | vy I | s oV game 5 ooz g
[fA | cre00 | eevy of) [ | -/va 1YY | 63l sloos sl o 205 adgs
Nos S|y N N0 | 8% [ Ve | GaVl 5 ol sloos sl oSS oy
IYeY Y [ eeA Y NYE | </oaA | eleAY oot Slge oy
o[+ VY s | eevr - YF [¥Y | elxy | ey Se¥ sloos 13 o g
“[+ 04 ey | oeleey Y LY | oo | %Y | o3 o game s 4l I3l 0y
A feNe | ereeA NEY [AY | oo | oA Sy SIl Y gaa S g5
VY T IREY Y [0 | 1Y | ey Gopen i hlug ogs
ofes¥ [+sVY ofeeld YRRV [+Y [0 ofeeld QL%L—"A-Jy
VP 50 | elene -[Ov [+V0 150 | -I-0f B G g el
A N A N /Y- [AY | ey oL
LYY SJFYE | VY Y-f I$5Y A | ovev (S5 03,5 g oves
NYY | ey | oy S INY MA Y oLl s S g Jom
-[eYY Seve | olevs [+ A+ YA | erevs | oeeve 13 o b el collud
SJOA | o) | eleYA /-aY A EIRED Slblsl ol
o[+ BN | et /¥4 SVE | kA | el fR don 5 Jbo slaclas
-/ NN X /-0 e | sy | ere0A EMizts 5 Lol
A Y- |y /Y0 Seya | o |y Gl > claco s
0N | oY | ey IYOY sV [ e | oereoy ooges 59el 0,00
A LYY | A [+YY evs |y ey BM
I-Y$ [FE | vy /YA /- oY /- ¥¥ [+ %) b colld Lo

Y-y [ vivva | visaa YVAY | YRRy | s | vifay o
VIYA SAY[VYA VXY g VY- VYO | SAM LFSAM .yl Gdls|

seivs sloazdly :isle



> 0 St 9 (oW Allcus (5 Uail oaxs g AUl b (65U LS, [o e yilo Bl cyund Yy

Slie 51 eolazdl S adgi s axlllas 8,50 S game ol Lialidl b, 5ol oy caz
sl s 03l slazdl S el 1o LT sailss culpd 5 VYAV Jlo yo ¥ guammo ool ol
=l g Jlesl doyo Vel 4 sl 8l Sed (DY game ol adgl Sljole 4 jelaie pay
sedsen Lol e mylio cYgame ol polo axwgi 5l 4 colazdl mlaw 43 0y Lial3dl olse
pgd A, o hai ol sl g cbls walgs U, oLk FAYAD Jolro sadsi iolidl 56 sy Ve
—a5, 50 gl Y game g Sowels] Elgil el ¢ gals ¢ elyy SY guame Ol jslo o)ls 1,3
.J.S)L) )1)5 gt ‘_gLa
5 o ol Ly b | (S 558 sz 15 % 50 g 5o gl 8l ol sl
uJ‘ e L_;HA LSCL"‘“>| ‘_g)bgL..o d..q).:Lo u9>)Le‘.> B L_sJ“’ ‘_g)LXgLMp L Ls_|L<a u-“’i’ ‘_gLa)‘}g‘
AT i 5 G cgolaidl sl s o 1) SAM gl> 4 FSAM 51 soliul agy) ol

Sl oo
hysl 50y Ve Gial331 1 55 adgf Gial331 S Jauz
(Jby 3,kke) Salgd i 381 00yl cul o
SAM FSAM | SAM | FSAM | (Jt, o,bdw) &lyolo
\vao¥ yFaqy Y/fay YIVES YY-fa/va =y ©Ygane
Yaa favas YIFND FIVVA VYEYPOINY &,lel oY gams
ayya VY- AP Y/aay /00 YYYFPIAY ol oY gams
\vs W [y |osere PEIVS & alSi Y g
\vay Yy-¥ Y/#aA f/-vyY OVEFY s DY game
FAYY AYQ - Y/vya 170 VA- - F./fF el mlis Y sams
YA Yy AVARAY FIOAY \YorIvY @..\..,QL.J Elgl

woloile 9 giuges O

o5 il b oLl slaanl b 51 S g ) 5 slasdl JS o Shes 31 Gras 5
ol uiple sz lez 0 o (Ml slaclas ol b o welps Jlsopls ol
Olpl slaidl B pas 5 b ,e Jgaz slrosls gilu ploa b casllas ol jo el Jlbo el
Ol jolo 5l ool 5 oslital b g ad o905 VYAV Jlo sl ol b elazz] 6 laslas i yibe
s @l pal oS oLl olnl golaidl glacdled wl; p ead g)508 5 5 2l ol
o 5 2 2 anlllan ) slooleiieg



™ VET k= 0w 0lond = @guw g Cummt Jlwr = (fotly dngd g i) (3Ll (o5 calibind

iy FSAM (6651 15 1o Clao dan o 0aislss (gl 4 ol (Lt o im0l el (Gl
aress @3l 50 el olazil 3 o bl 2 oo i Sl woglis ! 45 Ced SAM 5651
slazdl o 5 bl slvaniz e blite Lo Sy (gl oo pelans o az LSy Il el
DAL ol Ayl s LS5 45 45 el I35 (glaoles (glnslail ey FSAM oz oz 55
S50 g 098 0 00l solaidl Wae idu 4 b slaylil B,k 5l ccwl oauid ool olaiS
o g 285 i oo 9 99500 ymie i wel) 5wl it (5 IS ey & iie 552
IS o ol b | coluail

Sl el s e el o e 5 liSle (al 55,5 85 5 g, o S
iy Jbo cll > g B 5T a4 axgr b sl ool axdllas 390 &Y guames oisl33 o
s lz wlsi o FSAM jl ealil daols Jls 6,138 asle pus 5 Jlo sl l3ig,0 oLl
sletrkolatdl slaadlie rm LUl 5 Glpl sladl g tsle gla Sy 2Ly sln 1) (ol
S8l g (6518 Cenliw S oS Wl ) (6555 g pime @l ool 5 s 9 9)9 ool 8
slgopls 0l Saeled 4 Sulie b o)l Kiaghy (Sl ladeosi (uizmod 5 (sloizl 5 soladd]
il walys Jlis 4 ) e 5 endly barle (o g0l i 5 (e sl

O (5,9l s (5518 5 5 WV gams (61335 (Lol (tal38l eanyl3d ol o i (o
Ot o5 lael DY game g (slo DY game (Jasslil glil ( Slié mlis DY gass a5 ol
Y gazmo g jloedl alad 5 (6 lalSs (O Y gasrs g 0l oLl S s (o 1y eanlid cu o
5,10 5158 gam gleas, ) ol

Oty a5 0l lid caalllas 8550 DY guaste 4y Dl olo Giolidl do o Ve Sad Jlog! pizman
5093 g0 Jol> olie mlio OYgams Ol oo dnwgi il jo wolaidl mlaw 1o adey (w38l 5
Ol & g laely DY guame Dl jolo anugs il oo (Rali8l Jby o5lkee AVAY oLl S adgs
Sl 18 een asy yo las b g cllls aalex U, FAYAD Joles (gudgs iol38l 50 aoyo Ve

Sl yolo iyl Slpolo ialiil 5 s 4y (Sialy L2l locanlow gliol, 4o cnlply
5 0565 518 Caglyl 5o b (Bl SVpame (izmen 5 2l mlio loos sl 5 oY o
g oo T Sl pslo T3l 5 0ogs YIS 5 acadled il b ommslio bl | gl ls ¥ gamo oyl
291 old O slatdl o o 1) (crslio 35,1 35
Lo oyl #
)l 092y (adlie o la 98 g 45 WS (o0 pMlel (B g



> 0 St 9 (oW Allcus (5 Uail oaxs g AUl b (65U LS, [o e yilo Bl cyund Yy

References

Aleemran R., & Aleemran, A. (2014). “The Study of Non-Oil Export and Foreign
Direct Investment Effect”. Quarterly Journal of Fiscal and Economic Policies,
2(6): 23-48 (in Farsi).

Aray, H., Pedauga, L., & Velazquez, A. (2017). “Financial Social Accounting
Matrix: A Useful Tool for Understanding the Macro-Financial Linkages of an
Economy”. Economic Systems Research, 29(4): 486-508.

Aslan, M. (2007). “The Construction of a Financial Social Accounting Matrix for
the Turkish Economy with 1996 Data”. Journal of Social Sciences, 7(1): 287-
306.

Ayadi, M., & Hadj Salem, H. (2014). “Construction of Financial Social
Accounting Matrix for Tunisia”. Professionals Center for Business Research,
1(1): 1-6.

Bazzazan, F., & Seifi Shahpar, Z. (2015). “The Financial Social Accounting
Matrix for Iran and Ita Applications”. Economics Research, 15(59): 1-34 (in
Farsi).

Berthelemy, J. C., & Varoudakis, A. (1996). “Economic Growth, Convergence
Clubs, and the Role of Financial Development”. Oxford Economic Papers,
48(2): 300-328.

Breisinger, C., Thomas, M., & Thurlow, J. (2009). Social Accounting Matrices
and Multiplier Analysis: An Introduction with Exercises, (\Vol. 5). Intl. Food
Policy Res Inst.

Burkowski, E., Perobelli, F. F. C., & Perobelli, F. S. (2014). “Is There Any
Interdependence between the Real and Financial Side in the Brazilian
Economy? A Financial Social Accounting Matrix Approach for 2005-2009”.
In 22", International Input-Output Conference-2014-25 p.-Pexum moctymy:
https://www.iioa.org/conferences/22nd/papers/files/1842_ 20141125090 Pap
er_IIO A_2014_FSAM_Brazil. pdf.

Central Bank of Iran. (2008). Social Accounting Matrix Report of Iran's Economy
in 1999. Department of Economic Accounts (in Farsi).

Cohen, J. (1963). “Circular Flow Models in the Flow of Funds”. International
Economic Review, 4(2): 153-170.

Cohen, J. (1968). “Integrating the Real and Financial Via the Linkage of Financial
Flow”. The Journal of Finance, 23(1): 1-27.

Dakila Jr, F. G., Bayangos, V. B., & Ignacio, L. L. (2013). “Identifying Sectoral
Vulnerabilities and Strengths for the Philippines: A Financial Social
Accounting Matrix Approach”. Central Bank of the Philippine, BSP Working
Paper Series.

Dawson, J. C. (1958). “A Cyclical Model for Postwar US Financial Markets”. The
American Economic Review, 48(2): 145-157.

Edwards, S. (1998). “Openness, Productivity and Growth: What do We Really
Know?”. The economic journal, 108(447): 383-398.




Yy VET k= 0w 0lond = @guw g Cummt Jlwr = (fotly dngd g i) (3Ll (o5 calibind

Einav, L., & Levin, J. (2014). “The Data Revolution and Economic Analysis”.
Innovation Policy and the Economy, 14(1): 1-24.

Emini, C. A., & Fofack, H. (2004). A Financial Social Accounting Matrix for the
Integrated Macroeconomic Model for Poverty Analysis: Application to
Cameroon with a Fixed-Price Multiplier Analysis, (Vol. 3219). World Bank
Publications.

Eurostat. (2008). The Eurostat Manual of Supply, Use and Input-Output Tables.
Luxembourg: Publications Office of the European Union.

Hernandez, G. (2008). “Building a Financial Social Accounting Matrix for
Colombia”. Applied Economic Studies, 26(3): 7-26.

Hubic, A. (2012). A financial social accounting matrix (SAM) for Luxembourg,
(No. 72). Central Bank of Luxembourg.

Javanbakht, O. (2010). The Effectiveness of the Growth of the Agricultural Sector
and Other Economic Sectors of Iran From Reducing the Interest Rate of
Facilities and Increasing the Supply of Facilities: Calculable General
Equilibrium Model Approach, Ph.D. thesis, University of Tehran (in Farsi).

Junius, T., & Oosterhaven, J. (2003). “The Solution of Updating or Regionalizing
a Matrix with Both Positive and Negative Entries”. Economic Systems
Research, 15(1): 87-96.

Klein, L. R., Klein, L. E., & Welfe, W. (1983). Lectures in econometrics, (\Vol.
22). North Holland.

Kuznets, S. (1937). National Income, 1919-1935. In National Income, 1919-1935.
National Bureau of Economic Research.

Lahr, M., & De Mesnard, L. (2004). “Biproportional Techniques in Input-Output
Analysis: Table Updating and Structural Analysis”. Economic Systems
Research, 16(2): 115-134.

Leontief, W. W. (1941). The structure of American economy, 1919-1929: An
empirical application of equilibrium analysis, Harvard University Press,
Cambridge, MA.

Leung, D., & Secrieru, O. (2012). “Real-Financial Linkages in the Canadian
Economy: An Input-Output Approach”. Economic Systems Research, 24(2):
195-223.

Li, J. (2008). “The Financial Social Accounting Matrix for China, 2002, and its
Application to a Multiplier Analysis”. MPRA Paper No. 8174, posted 09 Apr.
2008 04:47 UTC

Meade, J. E., & Stone, R. (1941). “The Construction of Tables of National
Income, Expenditure, Savings and Investment”. The Economic Journal,
51(202/203): 216-233.

Mohora, M.C. (2006). RoMod: A Dynamic CGE Model for Romania, a Tool for
Policy Analysis, Ph.D. dissertation, Erasmus University Rotterdam. Retrieved
from:
http://publishing.eur.nl/ir/repub/asset/7455/few_mohora_ 20060217 _thesis.pdf




> 0 St 9 (oW Allcus (5 Uail oaxs g AUl b (65U LS, [o e yilo Bl cyund YY¥

Mokhtari Asl Shoti, A., & Sherkat, A. (2016). “A Study on Various Methods of
Updating Supply and Use Tables and Their Applications for Iran”. Iranian
Journal of Economic Research, 21(68): 207-239 (in Farsi).

Permeh, Z., & Dabbagh, R. (2003). “Investigating Income Distribution in Iran
Using Social Accounting Matrix”. Business Research Quarterly, 9(27): 139-
167 (in Farsi).

Pyo, H. K., & Song, S. (2015). “Real-Financial Linkages and Income
Redistribution Effects before and after the Global Financial Crisis: A Financial
Social Accounting Approach”. KIF working paper, (8): 1-57.

Rasekh, E., & Abedy, F. (2011). “The Study of Relationship between Agricultural
Exports and Economic Growth & Development during 1355-1388”. Economic
Growth and Development Research, 1(2): 112-95 (in Farsi).

Robinson, S. (1991). “Macroeconomics, Financial Variables, and Computable
General Equilibrium Models”. World development, 19(11): 1509-25.

Roe, A. R. (1985). The Flow of Funds as a Tool of Analysis in Developing
Countries. In G. Pyatt and J. I. Round (Eds.), Social Accounting Matrices: A
Basis for Planning. Washington, DC: The World Bank. 70-83.

Salami, H., & Permeh, Z. (2001). “Effects of Export Promotion in Agriculture and
Manufacturing Sectors on the Economy of Iran: An Analysis in a SAM
Framework”. Journal of Economic Research, 36(2): 149-181 (in Farsi).

Salmani Bishak, M., & Ashkan, A. (2013). “The Effect of Exporting Industrial
Goods on Economic Growth in Iran”. Review of Economic lIssues and
Policies. 14(11 and 12): 5-16 (in Farsi).

Shakeri, A. (2011). “Export-Oriented National Production and the Obstacles
Facing it in Iran's Trade and Currency Systems”. Proceedings of the
Conference on Challenges of National Production, Support for Iranian Work
and Capital, Tehran Chamber of Commerce, Industries, Mines and Agriculture
(in Farsi).

Stone, R. (1947). Measurement of National Income and the Construction of Social
Accounts: Report of the Sub-Committee on National Income Statistics of the
League of Nations Committee of Statistical Experts, (Vol. 7). UN.

Stone, R. (1966). “The Social Accounts from A Consumer's Point of View: An
Outline and Discussion of the Revised United Nations System of National
Accounts”. Review of Income and Wealth, 12(1): 1-33.

Temurshoev, U., & Timmer, M. P. (2011). “Joint Estimation of Supply and Use
Tables”. Papers in regional science, 90(4): 863-882.

Tobin, J. (1969). “A General Equilibrium Approach to Monetary Theory”. Journal
of money, credit and banking, 1(1): 15-29.

Touati, K., & Kherbachi, H. (2016). “Assessing the Impact of Structural Changes
in the Financial Sector on the Algerian Economy: A Financial Social
Accounting Matrix Approach”. Les Cahiers du Cread, 115: 35-72.




lALS VET k= 0w 0lond = @guw g Cummt Jlwr = (fotly dngd g i) (3Ll (o5 calibind

United Nations. (1953). A system of national accounts (SNA) and
supporting tables, United Nations, New York. Retrieved from:
http://unstats.un.org/unsd/nationalaccount/hsna.asp

United Nations. (1968). A system of national accounts (SNA), United Nations, New
York. Retrieved from: http://unstats.un.org/unsd/nationalaccount/nsna.asp

United Nations Economic Commission for Africa (UNECA). (2012). Handbook
of Supply and Use Tables: Compilation, Application, and Practices Relevant
to Africa, The African Center for Statistics.

Waheed, A., & Ezaki, M. (2008). “Aggregated and Compact Disaggregated
Financial Social Accounting Matrices for Pakistan”. Journal of Economic
Cooperation, 29(4): 17-36.

Wong, K. S. K., & Lee, C. (2009). “Financial Social Accounting Matrix:
Concepts, Constructions and Theoretical Framework”. MPRA Paper No.
14641, posted 21 Apr. 2009 13:55 UTC



http://unstats.un.org/unsd/nationalaccount/hsna.asp
http://unstats.un.org/unsd/nationalaccount/hsna.asp

Quarterly Journal of The Economic Research (Sustainable Growth and Development)
Original Research Article/ Vol.23, No.3, Autumn 2023, P: 189-227

Explaining the Role of the Financial Social Accounting
Matrix in Economic Analysis

Reza Shakeri Bostanabad:
Vahideh Ansariz
Habibollah Salamis
Seyyed Safdar Hosseini4

Received: 2022-11-13 Accepted:; 2022-12-17

Introduction

Evaluating the effects and consequences of the policies at the macro-economic
level and examining their possible weaknesses are necessary for implementing
successful economic policies. For this purpose, the existence of a set of data to
perform various economic analyzes enables economic policy-makers to evaluate
the effects of economic policies before and after their implementation. Financial
Social Accounting Matrix (FSAM) is a combination of funds flow and social
accounting matrix for macroeconomics that provides details of real and financial
transactions and flows. The addition of financial transactions (financial
institutions and financial instruments) allows SAM to simulate the impact of
exogenous economic and financial shocks on the economy. Therefore, the
creation of a new data framework, new tools and methods that covers the financial
market and its relationship with other economic systems is necessary to review
economic policies and decisions. Therefore, the present study aims to create
FSAM for Iran and, while evaluating the impact of financial accounts in economic
analysis, to measure the effects of the development of raw and processed food
exports on the growth of production of economic activities. Also, for updating
FSAM data, in this study, the supply and use tables of Iran's economy are also
updated, so that Iran's financial social accounting matrix is compiled with the most
up-to-date information possible.

Methodology

Using the input-output table is necessary to compile the parts of the exchanges of
the real part of the social financial accounting matrix. These tables need to be
updated due to the time gap between the statistical base year and the year of their
publication. Therefore, in this study, the updated supply and use table of Iran's
economy for 2018 was prepared using the RAS method. After updating the supply
and consumption tables, the social financial accounting matrix of Iran with
dimensions of 268*268 [taking into account 126 goods and services, 79 activities,
3 factors of production (labor, land and capital), 20 household deciles (10 urban
and 10 rural deciles) and 8 financial instruments (gold and special drawing rights,
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cash and deposits, government bonds, shares, loans, legal reserves, insurance
technical reserves and other accounts receivable/payable)] was made.

Results and Discussion

According to FSAM coefficients, if the demand for crops (for any reason such as
increase in government demand or export) increases by 1000 Rials, the production
of agricultural activities will increase by 1039 Rials and the production of
horticultural activities will increase by 80 Rials. The effect of this increase in
demand on animal husbandry, forestry, fishing, mining and food production is
equal to 178, 2, 21, 218 and 237 Rials, respectively. Totally, the increase in the
demand of crops by 1000 Rials increases the production of the whole economy by
3746 Rials. Comparison of SAM and FSAM coefficients showed that the
coefficients in all accounts in the FSAM model are higher than in the SAM model,
which indicates the important role of financial flows in the economy. In order to
investigate the effect of the increase in the export of the studied products on the
production of the entire economy, the amount of export of these products in 2017
and their coefficients at the level of the entire economy have been used. For this
purpose, an increase shock of 10% has been applied to the initial export of these
products, and the results of the increase in production were calculated based on
the increasing coefficients of FSAM and SAM. The results show that due to the
10% increase in the export of each of the examined products, the largest increase
in production at the economic level is achieved due to the development of the
export of food industry products, and the total production of the economy
increases by 82901 billion Rials.

Conclusion

The results showed that the coefficients in all accounts in the FSAM model are
higher than in the SAM model, which indicates the important role of financial
flows in the economy. In fact, the development of integrated financial information
at the national level is to understand the interrelationship between the real and
financial aspects of the economy. In the framework of FSAM, the savings of the
internal institutions of the society, which are not allocated to the formation of
gross fixed capital, are given to the specific productive sector through the financial
markets; and in a positive cycle, it leads to more investment, more production and
more income, and creates a connection between the real and financial part of the
economy. Therefore, these considerations in the social financial accounting
matrix have increased the coefficients of the studied products. Considering the
significant impact of financial flows and the effects of financial accounts and
financial investment of institutions, the use of FSAM can provide a
comprehensive framework for evaluating the structural characteristics of Iran's
economy and the relationship between socio-economic components.

Keywords: National Accounting, Updating, Financial Accounts, Export, Iran
JEL Classification: C67, C82, EO1, E44
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4. Compliance Requirements

5. Disclosures and Limitations

6. Modern Slavery Act. (2015)
https://www.legislation.gov.uk/ukpga/2015/30/contents/enacted
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Abstract

The findings of the studies by the International Labor Organization and the
International Organization for Migration (2022) show that all over the world,
more than forty million people are victims of modern slavery. On the other hand,
studies of the Global Slavery Index (2016) show that there are more than 495,000
"modern slaves" in Iran. The emergence of such a damage is a stimulus to
investigate and study this phenomenon and its determinants by calculating the
vulnerability indicators for Iran.

Considering that there is no effective quantitative index in the field of improving
the condition of slaves in Iran, the general goal of this research is to estimate a
fuzzy index that includes the dimensions of vulnerability of slaves between 1996
and 2018.

We investigate the slavery situation in four dimensions: 1) Political and civil
support; 2) Economic, social and health rights; 3) personal security and 4)
Refugees and Conflict. The findings of this research show that the above-
mentioned index has a downward trend during period under study.

Introduction

Slavery is any type of system in which the principles of property rights apply to
humans and allow people (slaves) to be bought, sold, or owned by others like
property. Over the years, this concept has been objectified in various situations
such as labor, military, pre-service, etc. The life of a slave, with all its difficulties
and hardships, is not the end of his personal life, in the sense of losing all the
opportunities of a normal life; because it is possible for a slave to free himself. A
slave soldier can be promoted to a senior military rank, or even a slave can become
an important person in society. However, in the 15th century, the "Atlantic slave
trade" destroyed this possibility. In such a way that over 400 years, 12 million
Africans were transported as slaves to European and American colonies and did
not have the possibility to return to a normal life. Even if they were freed from
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slavery, they were still deprived of some rights. Until the end of the 18th century
and the beginning of the 19th century, efforts were made to dismantle the system
of slavery and the slave trade, and this issue was banned in most countries.
Considering that there is no effective quantitative index in the field of improving
the condition of slaves, the general goal of this research is to estimate a
multidimensional index that includes the dimensions of vulnerability and the
number of slaves. In other words, the main goal of this research is to calculate an
index in the field of the status of slaves, separated by gender and province. The
existence of this index helps policy makers to organize their actions in the field of
slaves' vulnerability.

Methodology

In this section, using an analytical-descriptive method, variables in four groups 1.
Political and civil support; 2. Economic, social and health rights; 3. personal
security and 4. war and asylum are categorized and, the vulnerability index of
slaves will be estimated using the theory of fuzzy sets over the years. To calculate
the fuzzy index of each of the aforementioned dimensions of the vulnerability
index of slaves, it is necessary to consider variables for each of these dimensions.
The indexing method for the vulnerability of slaves is three-step, so that first, a
fuzzy index will be created for each of the above-mentioned dimensions using the
fuzzy method. In the second stage, by combining two political and civil indicators,
its fuzzy index is made, and for the economic and social dimensions, the
corresponding fuzzy index is obtained.

Results and Discussion

Using the aforementioned data, the system was simulated with a fuzzy approach,
and the vulnerability index of slaves was obtained by separating urban and rural
areas and by gender, as described in the following diagram:
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According to the above graph, it is clear that the trend of slavery in the country is
decreasing and it has experienced a total decrease of 50%. Having said that, the
conditions of the villagers are more difficult than the urban dwellers, and girls
have experienced more vulnerability. However, in urban areas, the trend of slaves
for boys and girls has been the same.

Conclusion

Paying attention to the vulnerability of modern slavery requires the creation of
appropriate platforms and contexts in economic, social and cultural dimensions in
the regions of the country, and increasing the role and function of people in
different economic-social types also creates platforms for development.
Therefore, it is necessary to review the definitions related to development
programs from the perspective of anti-slavery and to formulate and apply different
levels of programs according to the characteristics and conditions of boys and
girls in urban and rural areas. Therefore, according to the results of this research,
it is suggested that the key policy priorities to reduce or eliminate forced labor and
forced marriage should be changed and formulated in such a way that the rights
and freedom of workers to determine wages and choose workplaces are
recognized, and policies should be fair and anti-discriminatory in hiring workers

Keywords: Modern Slavery, Vulnerability, Forced Labor, Forced Marriage,
Fuzzy Method.
JEL Classification: 114, 115, J12, J24, O15
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Aim and Introduction

Today, planners and decision makers of countries need timely and accurate
evaluation of their decisions and policies. The issue of time and precision is so
important that it provides the possibility of implementing possible changes and
modifications of patterns and plans, and prevents wasting resources and
opportunities. Fortunately, various indicators have provided such a possibility to
evaluate these policies and decisions. Misery index is one of the most important
measures of social welfare. This index is obtained from the linear combination of
inflation and unemployment. This index was introduced by Aokan (1999) and
expanded by Barro (1996). An increase in the misery index is associated with
many social and economic costs, such as an increase in crime, poverty, divorce, a
decrease in social security, damage to mental health, the collapse of families, a
decrease in health expenses, and a decrease in life expectancy. Inflation causes
the imposition of welfare costs by reducing the value of people’s financial assets,
and on the other hand, it harms production by creating uncertainty in the decisions
of institutions for investment and creating other costs. Inflation leads to sub -
optimal allocation of resources, economic inefficiency and social, cultural and
political disorder of the society. Unemployment like inflation is the cause of chaos
in the economic conditions of the society. Unemployment has caused people to
suffer from social problems such as crimes, addiction and moral corruption.
Unemployment causes people to be caught in social problems such as crime,
addiction and moral corruption.

Methodology

Knowledge and awareness of the state of misery index in the regions of the
country in certain time horizons are very important for the planners of the region
and economic policy makers of the country. Considering the importance of the
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misery index, this question is raised: Which factors affect the convergence of the
misery index in the provinces? In this regard, several studies have been conducted
in the field of misery index. However, none of the studies have investigated the
influence of the factors affecting the convergence of the misery index in the
provinces using spatial econometrics.

In economic literature, there are several methods for investigating the
convergence. Absolute beta convergence and conditional beta convergence have
been used in this study. Absolute beta convergence is formed independently of
initial conditions and other characteristics of an economy.

For this purpose, using theoretical foundations and empirical studies, the variables
of economic growth, monetary indiscipline, human capital, and information and
communications technology (ICT) were added to the convergence model as
explanatory variables. Absolute beta convergence and conditional beta
convergence models have been estimated using the spatial econometric method
over the period 2006-2020.

In this study, after defining the spatial weight matrix, the unit root test is used to
examine the "stationary" of the variables. Moran test and Lagrange multiplier test
are used to detect spatial autocorrelation and examine the presence of spatial
effects, respectively. Chow's test is used to determine whether the data is a panel,
and Hausman's spatial test is used to use the fixed or random effect method.
Finally, the model is estimated, and effects of space spillovers are analyzed with
"spatial econometrics method" by accounting for direct and indirect effects in
Stata software.

The calculations of the overflow coefficients of each province on other provinces
and the drawing of maps were done using R software and Maptools, Spdep and
IMPact function packages for the year 2019.

The statistical data including inflation and unemployment rates are used to
calculate misery index. Gross domestic product, population, number of university
graduates (as human capital index) are extracted from statistical yearbook of the
provinces and Statistical Center of Iran. The penetration coefficient of the internet
(as ICT indicator) is extracted from Ministry of Communications and Information
Technology, as well as facilities and deposits after deducting legal trust are
gathered from the Central Bank of Iran. The statistical population of this study is
the provinces of Iran except for Alborz province.

The results of stationary test using Levin, Lin and Chu (2002) method showed
that all variables are stationary at level. Also, the null hypothesis of Moran's test
regarding the absence of spatial effects in absolute convergence model and
conditional convergence model was rejected. Therefore, the presence of spatial
effects in absolute and conditional convergence models was confirmed.
According to the conducted tests, the spatial auto-regression method (SAC) was
used in this study. The results of the spatial Hausman test also showed that the
models should be estimated using the fixed effects method.
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Findings

The results of estimating the models showed that economic growth and human
capital have a negative and significant effect, ICT and monetary indiscipline of
banks have a positive and significant effect on the convergence of the misery
index in the provinces. According to the speed of convergence, in the case of
annual absolute convergence of about 10.9 % and in the case of conditional
convergence of about 12.6 % , the gap between the " current growth rate of the
misery index " of the provinces and the " long - term equilibrium misery index "
of the provinces will be resolved. In the case of conditional convergence, the time
required to eliminate half of the aforementioned gap is about 5.5 years. It should
be noted that in this study, the misery index is a negative variable. The
interpretation of the beta coefficient means that there is an opposite relationship
between the initial situation and the average growth rate of the misery index: That
is, regions with a lower "misery index" move towards the average misery index
with a higher speed and higher growth rate than other regions. This means that the
economic situation of the provinces is getting worse. Therefore, it is expected that
the provinces will converge to their long - term equilibrium misery index and the
gap between the current growth rate of the province's misery index and its long -
term equilibrium will be resolved.

Discussion and Conclusion

According to the positive and significant effect of the monetary indiscipline index
on the convergence of the misery index in the provinces, it can be said that with
the increase of monetary indiscipline in the banks, liquidity has increased at the
community level. Consequently, it has caused an increase in the general level of
prices and an increase in the misery index. On the other hand, due to the economic
situation of lIran, the existence of economic and banking sanctions and the
impossibility of financing and investing in foreign sectors, the government's credit
facilities and debt to banks have increased, and the monetary indiscipline index of
banks is increasing, and as a result, the liquidity risk of banks is increasing. As a
result, the lending power of banks will decrease, that is, it is not possible to grant
large bank loans to drive the productive and entrepreneurial sectors into spur the
economic growth of the provinces, and this will cause a decrease in employment,
a decrease in the level of production, and then an increase in unemployment. This
is why the misery index increases in the provinces. The spatial coefficient of the
interval of the dependent variable is positive and significant. The existence of a
positive and significant coefficient of the spatial dependence variable shows the
positive effect of the poverty index of neighboring provinces on each other, so the
distance between the provinces of the country has an effect on the convergence of
the poverty index.

Keywords: Convergence, Misery Index, Spatial econometrics
JEL Classification: C21, E24, E31, J24, L86, 047
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