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Article Info ABSTRACT
Article type: Fiscal decentralization refers to the transfer of responsibility and authority of revenue
Research Article and spending decisions from the central government to lower levels. In recent years,

with the increase in energy consumption, global warming, carbon emissions, and
climate change, the issue of fiscal decentralization and its environmental effects has
received attention. Because fiscal decentralization has an important effect on promoting
clean energy sources, reducing energy consumption and reducing carbon emissions. In
Revised  in  revised the present study, Hybrid intelligent models have been used to developed to predict and
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had the best performance compared to the model of decentralization of expenditure.
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Extended Abstract

Introduction Fiscal decentralization involves the transfer of expenditure and revenue obligations, along with other
functions, from the central government level to lower levels. Some studies consider this transition as a factor that
brings economic growth, greater efficiency and equality. According to this theory, the policies of local governments
are closer to the economic issues of people and their attitudes, and with the increase of information symmetry, it creates
the basis for creating more prosperity and productivity in the production of public goods and services (Otz, 2008).
Types of decentralization include political, administrative and financial decentralization. The concept of fiscal
decentralization includes the power and authority to generate revenue for local government to make decisions about
spending. The implementation of decentralization policy by increasing the role of citizens in economic, social and
cultural planning will increase cooperation among local people, reduce political power, increase competition between
local governments and reduce government inefficiency. Also, the policy of decentralization by distributing
monopolistic power among the lower levels of the government reduces the incentive to create rent-seeking behavior
(Khanzadi et al., 2017).

Decentralization as an important path leads to better performance, greater equality and faster economic growth. In this
context, according to Jay et al. (2020), the local government manages regional development better. The local
government has a lot of momentum in responding to the needs of the people and residents due to its proximity to the
service recipients and having the advantage of having a detailed knowledge of the people's demands (Tanzi, 1996).
With decentralization, underprivileged and underprivileged areas in the growth stage will have more equitable
allocation of urban services (Ji et al., 2020). In relation to the environmental effects, some governments set low
environmental standards for the industry related to the environment. Whereas, unlike central governments, local
governments have relatively focused more on environmental policies (Hao et al., 2020). So that the local governments
have not followed the laws established by the central governments (Jordan, 1999). In the analysis of the impact
mechanism of financial and environmental decentralization, there is not much consensus about their relationship with
the two methods of cost and revenue decentralization (Kwai et al., 2019). According to some studies, fiscal
decentralization has increased downward competition by destroying the environment (Chen and Chang, 2020). On the
other hand, other studies showed that fiscal decentralization increased the quality of the environment and was
associated with upward competition (Lee et al., 2020). Accordingly, the relationship between fiscal decentralization
and the environment is nonlinear in the period of financial decentralization. So that after the transition period of
decentralization, local governments move towards the approach of promoting competition along with improving
environmental conditions (Pen et al., 2021, Jiang and Li, 2021). In addition, competition and decentralization will
affect energy prices upwards or downwards and will lead to the attraction of companies and industries and the
expansion of economic activities (Shao et al., 2021). Therefore, the purpose of this research is to examine the prediction
of the fiscal decentralization policy by considering energy consumption and environmental effects in Iran. After the
introduction, theoretical foundations, history of research and studies have been discussed.

Method It suggests the use of neural networks to solve optimization problems in cases where the use of linear
programming or the Lagrange coefficient is not possible. To solve these problems, a multilayer perceptron is used to
approximate the objective functions. The same process can be followed in the constraints. This proposal determines
the activation function to be used and the training criteria using the dataset according to the defined range of variables.
This process makes it possible to transform objective functions into other functions, which can then be used to solve
optimization problems. The objective function is approximated by a non-linear regression with the aim of obtaining a
new function that facilitates solving the optimization problem. The activation function of the neural network should
be chosen so that the derivative of the transformed objective functions is a polynomial. Once the new objective
functions are calculated, the problem can be solved by other techniques. The same process can be applied to inequality
constraints, but it is necessary to create gaps to remove the constraints (Villarubia et al., 2018).

Genetic algorithm and particle swarm optimization algorithm

Genetic algorithm is used as a method to optimize the search tool for difficult problems based on the principle of
genetic selection. In addition to optimization, it also includes the purpose of machine learning and research and
development. It is analogous to biology for the production of chromosomes, with variables such as selection, crossover,
and mutation constituting the genetic operations and initially applied to a random population. The purpose of genetic
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algorithm is to provide solutions for successive generations. The aspect of biological evolution and the theory of natural
selection can be considered as the basis of the definition of the genetic algorithm. With the application of search
optimization in computing and artificial intelligence, searching large and unorganized data using genetic algorithms
has the greatest impact. (Dom Bill, 2013).

The particle swarm optimization (PSO) algorithm was first proposed by Kennedy and Eberhart (1955). This algorithm
is very attractive due to its simple implementation and fewer control parameters. The social behavior of birds can be
considered an algorithmic operation like the mentioned algorithm. To solve optimization problems, flock of birds is
interpreted as a group of particles and each particle represents a solution. Swarm of space particles search in certain
dimensions and find the best solution that optimizes the desired problem (Al-Tamali, 2021).

Advanced hybrid algorithm

Advanced Hybrid Algorithm (GAPSO) is obtained by combining the advantages of two genetic algorithms and particle
swarm optimization algorithm. In this method, first the genetic algorithm operators and then the particle swarm
optimization algorithm operators are performed on the members of this population. The hybrid programming algorithm
transforms the hierarchical tree structure into a linear structure with fixed length. Therefore, it solves hierarchical
problems by turning them into genetic programming problems. Compared to genetic programming, combinatorial
programming algorithm improves the structure of solutions. Combined with the particle swarm optimization algorithm,
it optimizes the convergence of the solutions. The hybrid programming algorithm uses a fixed-length string to
implement hierarchical problem encoding, which simplifies the algorithm and integrates it with programming
algorithms that have specific structures.

Results : According to the research history described, in this research to investigate and predict the effect of fiscal
decentralization on energy consumption and its environmental effects according to the model (Chang et al., 2020 and
Shia et al., 2022). The following relationships are used.

RDC; = By + 14V + B,IND, + B3UR; + BLEC, + BsPOLL; + U;

EDC; = By + B1AV; + B,IND, + B3UR, + B,EC; + BsPOLL, + U,

In the above relationships, RDC is the income decentralization variable and EDC is the expenditure decentralization
variable as dependent variables. To calculate the income decentralization variable, the ratio of provincial income to
total provincial expenditures (sum of expenditure credits and acquisition of capital assets) has been used. Also, the
decentralization of expenditures includes the ratio of construction credits of each province to the total construction
budget of the country.

POLL variable indicates the amount of carbon dioxide gas emission as an indicator of environmental pollution. To
calculate this variable, the carbon emission model based on fuel is used according to the following equation.

Co, = Z A CCFyHE;,COF(3)

In the above relationship, A is the consumption of each fuel, CCF is the amount of carbon, HE is the calorific value,
COF is the oxidation carbon and the weight ratio of molecules to carbon. IND is the index variable of industrialization.
Urbanization rate variable UR is obtained by dividing the urban population of each province by the total population of
the province. EC is the energy consumption variable. This variable includes gasoline, kerosene, gas oil, heating oil,
electricity, and natural gas calculated per physical unit of each carrier. In order to scale the energy units (petajoule),
the conversion factor of each carrier has been used according to the energy balance sheet (2018). Also, AV is a variable
of economic growth. In this research, the added value of each province is considered as economic growth. The
statistical population of this research includes the seasonal data of 1996-2022for 31 provinces of the country.

The statistics and information related to the provinces have been collected from the statistical yearbook of Iran
Statistics Center. MATLAB software was used for data analysis. In the current research model, backpropagation
feedforward neural network simulator is used along with pseudo-Newton backpropagation, regular Bayesian
backpropagation, Lunberg-Marquardt backpropagation, scaled conjugate gradient backpropagation, elastic
backpropagation. The number of training courses from 1 to 30 has been used to predict the dependent variable of
revenue and expenditure decentralization. The data are divided into two groups, training and testing. The seasonal data
of 1375-1395 was used as the training group and the seasonal data of 1396-1400 as the experimental group. The
activation function used in this research is sigmoid. The value of the R statistic for the revenue decentralization variable
was the highest compared to the expenditure decentralization. Based on this, the revenue decentralization model has
Stable Economy Journal, 2024; 5(1): 28-62
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been more effective than the expenditure decentralization. In Ilam province, revenue decentralization method with
R=0.996 and in Bushehr province, expenditure decentralization method with R=0.956. R = has a better performance
in minimizing pollution and optimal energy consumption.

Conclusion:

In the economic literature, financial decentralization is the concept of transferring financial authority and decision-
making power in the combination of expenditures and revenues to lower government levels with the aim of maximizing
social benefits. One of the dangers that the world has faced is the destruction of the environment as a result of excessive
consumption of energy and exploitation of natural resources. What economic and environmental planners want is to
examine the environmental consequences of financial decentralization policies in order to create more sustainable
development. So that while promoting and improving economic growth, less harmful effects are created on the
environment. The present study uses hybrid intelligent models to predict and analyze the effect of financial
decentralization on energy consumption and its environmental effects by combining particle swarm optimization
algorithms, genetics and neural network development and seasonal data of 1996-2022. The results of the research
showed that the elastic backpropagation neural network had a high power in predicting revenue decentralization and
the scaled conjugate gradient backpropagation neural network had a high power in predicting the decentralization of
expenditures in the provinces of Iran. The results of the neural network simulator and optimizer combination model in
predicting the decentralization of expenses and income showed that the decentralization of income had the best
performance compared to the model of decentralization of expenses. In llam province, revenue decentralization method
with R=0.996 and in Bushehr province, expenditure decentralization method with R=0.956 has a better performance
in minimizing pollution and optimal energy consumption. By realizing the policy of decentralization, the provinces
should be given the necessary duties and powers without the intervention of the central government due to their
knowledge of the environment in the field of energy consumption control and pollution reduction, in order to provide
the necessary background and platform for informed policy making in this field
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2 Particle Swarm Optimization Algorithm (PSO)

Archive of SID.ir



Archive of SID.ir

IFet o) oplosis o 099 el Sl F¥

wiz lgige el g o s sy mlosel, @l Sa oinsSl Gon el Jlocl
28,5 Sk oSG e8] c e sl lgie ) b Ol 4 g (So5elen JalSS
5 SHp sbooly gomine (faias hgd g Slawbre 0 gxis (gledige op8 L
(Dum bill, 2013) s,ls 1, 235 e i Sy laa o8 5l solil b axslssloslo

A5 zyhe (VA00) &Hlapl 5 gasS awgs lanl (PSO) wl)d ploosl (g5lwdigy i, ol
HEd, el ook cnlis lils eST JyuS sl pal)l g ool slal s 4 o651 ol
Sy 88 i end o)l i oSl aile ey, 58I Slalae & olgige |y B, elaix]
U o], S5 0)3 5 g 0y 10 31 gMiws plgi 4 E plojl (s jlodings Bloe >
S oS o |y dooly (e 9 95w e olal o 1) Lad ol 3 ploosl ows oo lis |
(Eltamaly, 2021) w5 o 4o |, ,Ls5 o 90 alts
' gl (oS 5 e oNI Y-
ol s S sl gs bl oS5 5l (GAPSO) widpiny (oS5 em eS|
OF 5ham 5 S w,s8 laygilnl ol s, cnl 5o il o Cemay 23 ploojl (g3luage
plil oS bl (iloaingr mm sl sl silnl Cool ol Consy Comaz ol slasl s,
Jsb b b ol ) (oolye ek (2550 )Ll (o055 (cmags aolip o )o80 Ngd o
(55 el Flos 43 BT e L1y ol Al OIS ol 5 g i
L bdeely Jlsbe oS5 ) aely oye8l (e85 iy aelip b anslio jo 05 oo >
SIS (o0 e |y laoly (2 Sen (D)3 ploojl giluainge 0 )Xl b oS 5 iS00 dgne
bl e (551550, 3l ool sl Sol Jsb 4l Sl (oS5 gy sl oS!
Ghls a5 g aly lapt, S L1y T 5 eole 1) oi,s8)l a5 WS o soliiuwl (510
ol alades JLSle jo el sl Ko polie aiS o 4z LSS aiiis o5 slo sl
dS9acte Slael (oS5 (omgh asln pipesl o aiies Jolite L o Sy sl
S e b ke sighise oo ol Acgame 55 il Sl ofled b o Shee

JJB.MJGA ul.‘?b.»‘ 4.»....:9*' 6:5‘9 dde &.’ 3o Lﬁwl.v ) ..\45..»‘5‘0 oald uLw) )...!_..a 4.(‘-9.4..7@0 6[.@1,...*.».‘0

3 GAPSO Hybrid Programming Algorithm (GAPSO)

Archive of SID.ir



Archive of SID.ir

Fo v ihrimo o j 0T 5 (555 Spaao (18,5 pli7 40 b o (21335 pod (ot st
Noeoooo] 039z ;0 (A job |y atwgn aBly clad w3, Solul jelate
Sglite o Slaglais @ angs b Lad ol o Joe sl )5 50 Lol oS o et [Ve e e

(Wuand et al, 2009) 54 aalss

5l oo g |y ( GAPSO) 1, Ses 45 ( GAPSO) oS 55 ositliyy ninysSl oS
25 55 (o pleol gy ke (sjloigs sl |y GA 5PSO 55Ul (ol o quilis S8 3o,k
eyl @l Sen 055 wg 4 o o)l bl et oK 4 S, PSO (g5luay
5 Wpd oS e i 5 B WS oo S ool 4 GA S0 59 | o il
s sl )l ) o oS ols

v VVV Cr (x X)Crvx X)
Xi=Xitav;
PSO s;le a1l sl (V) 5 GAPSO oS 5 o gidali p oo o Shoe el b

3PSO cupe p e bowe (ilodige oS (oo oolitul ool 5 it (&l (55,

GA (plply s 093 ol PSO s 5150 sl Lol sl atvgn Jlade (gjloaigy
Sl gl cuS 5 as Jb 0 eaimopbl degeme ;o atwnS clil gjleangs slp |,
&y (V+) 5 PSO ay, s5lwaiyy « agy GAPSO o oS o 35! atwsn (g5luaige
b was o plas Shle jo ) basb s 4 (g, cpl S o colaiul 6 Slo,se,a
Wu and et al, ) oS o B> b paie 3wl aile w55 69, 2 |y @slwage
(2009

Joo g pai ¥

oad o)Lal slaJae Billao gl g delyd l8558 108 i i Joe Oylaold (V) S o
5 sbodinte sladae Lwgi (aelys 5 g)be) (o (210535508 (Sitan Jelod ol 00l 2
Iy o, cppaie sl Cyz 0 lixl dan ]S idi byloaigs ol oals plol jloacs

.\.\.;)‘\) o..\.Q.c »

Archive of SID.ir



Archive of SID.ir

1Pt o) oylais o) 0,93 ccoldls slasl g

> N l l
S 2315 e L 8l .
8 —— st
- et cgln 2l ~ -
=5

- l l
st e s
)
et MAE
e MSE
RMSE
e S
i S —_
o
— S
S

(B glaaidly igie) len 9 ol 3 (210355 303 (S 09265 ) S

oleie had So B Hho ol 4 (V) abal) b osgzge sleosls lal Juw jo gyh sl o
iloads

Xi — Xonin [QRD)

Xrescale = X —x
max min

5 oS Ximin b5 2,90 pite Xjeoad (wlide has yaie Xrescale (g alal, 5o
00 el o 50 4y 00D (555l (Slo0SNS s el piile Mo (i Xipax
sdile (Bb ooy Voo ol [0 25w g Jow Lijeel 6l dosls 5l ao,s A Julis Jgl i
Vla e eSile i slas ol uiod 1o an @b onl ond ooliial oo Lile;] sl
aie @l Ol Gl b pateie a gl o sleaige bl Gl » wiloe (RMSE)
39,5 ol Jaw szl o 50 .auS oo pladl giluwas sl ol )l o (599,9 Cleil a4 cos

1 Root Mean Square Error
2 ANN

Archive of SID.ir



Archive of SID.ir

fv v ihrimo o j 0T 5 (555 Spaao (18,5 pli7 40 b o (21335 pod (ot st

ST sluans 0sh oo patie gleand layell da dl e j0 005 0 atie
BBgie e wnl aels 4 (o) Sjge )3 g oy Bas @B Gl Sl )3 9 WS (0
Sygo (nl et 0 g e 0SS adgl ol 4 CiSil 5 2l Ll Cux b (25
g oo )85 0)ked Jow sl anl)

Y omas a0 jlednd g Ay oS 5 e, oSl jledigy oS 5 5l eads oolatwl GPA Jaw
ol g5 g3luainty 5 LBl b (oS 5 olysSl Sloding Jae onl 5o el onal sy
el g (S aeaSles SB LAl (655l Bran (i E5 dd (Fake (solatil ud,
03,5 U5 1y Joe izl (el slaoys 5 Laany dagys i slawd) Sluancd Jise layuall
Loy s gyl 2053508 5 welis o055 el lazg > rizen o
St i U oS e ) (sras aSed Glaylal )y lajluaigy 5 ond ools (uas 4l
YW E

2l o i g Joo Jo N-F

b Sy BT 5 55 Bran o (210335505 Bl St Gl 5 s Sl BeiS 0l o
soliiwl ;5 Lulg, 5l cheng and et al, 2020, Xia and et al, 2022 ) wlas>s glao ]

RDCt = ﬁo + ﬂlAVL‘ + BZINDL' + B3URL' + 34,ECt + BSPOLLt + Ut (\Y)

EDCy = By + B1AV: + B2IND, + B3UR; + B4EC: + S5POLL; + U, \Y)

Olye 4 gbe @153 ,e8 pite EDC 5 welys 518538 a5 piia RDC (59 Ll 5o
JS a lewl aelys o 5l aelpe o19555 508 uate dewle sl ol atuly slo e
sl 00l ookl ((glaslo pus Lngu;’.‘)b Sl 5 slane ol el Egoe) b_’l.»...a‘ B
2958 SGlyes aze J5 & Glial pa Gliee Slliel Cond Jols gl (210535 o5 iz

W PN

Archive of SID.ir



Archive of SID.ir

IFet o) oplosis o 099 el Sl FA

e Sy (Sl aSls glte 4 o SaSlse 5B el Gl Silas POLL e
odds eolaswl ) d.la)‘) &Ua.a u.’>5.~u le...uo » u_,)f )Lm...l‘ JJA )l )...L..a U”‘ c\.....ul.’}bo LS‘J" !

Ll

A
CO=o ACCFHE COF itéﬁi Qhp!

¥t

5 O1) bls, o iz wiboe o8 & COT (lasssn 35 s VT 5 gl
G Camas s | i 0l F 5 yuxie UR Ll ol siaio 23l e IND (1Y)
Jelis it ol sl (551 G o paiie EC.ed s0ial s & il S Cormo 1 ol o
Bl 5 (S a2y o st o S5 5 Gt oS S S S ik S s
@ bgrye Jod o rs 5l (Uil 6551 slaaxly 09,5 lide @2 jshaie & ol sl dloxe
olail ) e AV aizman el o oslil (VYAA) 5,0 4sbjls oo o Jal> a
drols .l ool ai8 )8 lai o golazBl wd, flae 4 liwl o 00938l bl Budsd cpl Ho el
5 ol atlie 58S olial ¥V Gl TVONFe e Lab glosols Jal aiow cpl s bol
5 0555 Glp ol 0l (5,510,5 lpl bl 55 e g bl anldle 5l o liwl & bgr e ledl!
wras ah leans 5l ol o Juw jo el oad solaul Clie 1531 6 5 51 assls o
T3t phate S Gy Tl Gy 355 aed (235900 @l L L elyen Ll Gy iy
Tl il e Foad bk gooie Lol JLanil ey TolsS e S pdg) Lal ey
219555 ol aly pkie i sl Y B Y Gl hieel (slee ys0 o el oo solal
Jsl Gide ailoads mueds ialejl g ij9el 09,5 95 du lasols sl suds solatul 7zl 5 a0

Glp oaile 8L asy o Voo ols o isw 9 Jow Soigel lp dmosls 5l asye Ae el

! Feed-Forward Backpropagation Network

2 BFGS quasi-Newton Backpropagation

3 Bayesian Regularization Backpropagation

4 Levenberg-Marquardt Backpropagation

5 Scaled Conjugate Gradient Backpropagation
6 Resilient Backpropagation

Archive of SID.ir



Archive of SID.ir

4 cee o Consj 0T g 55091 S paro 3855 L5 50 b (Ho (I35 o (i yiens

Oi9el 09,5 Gylsie 4 VYYD - VYD slaJls Lad slaosls 5l oo solatul Jow iole;]
5,50 Giledlad mbs ol ous eolal iolesl 09,5 lgieas VYAP-VFe v 050 Lab slacols 4
..\...ul."sn ..\J}Ai;) M L)"‘ B oolaiul

5 Selps @l0558 a8 slayiie (Spte Sur S S sl Ve Slaiz () 5 (1) Jshe o
ol ol &3l )1 LS a4y Lo

Sl aalyo 0555 a8 (Smober @l wiged Gl Vo GPA Jao gl nyge (V) Jgoz 5o
&5 5 &l Brae 639)5 b Olmldl bl Jas ol @l §l (S Gl el 0ad
R o)Lo" 9 g ul.er.i 4.’5} AR w)j.a] 0,99 Sl s)l.m...i‘ o 039"" 4.......» U’“")?“J el.a La (5“""'"')‘04”""
&b (S 9aS16d 9 (GBS D 5 S35l B ran (63959 b o) bl Sl gy /PN
Obal,S 5l ooliiwl b mae a5yl 650l gl oo ,s8N) ol il e i3ge]

| 03¢ <[20F ).3‘).3 R o)l.n.i 9 ¥ ULQAJ 4.151 AR w)yoi 0,99 sl 9 009 (Cel w.ﬁlf

aol 30 (218335 3o (o o (2 Aiges lwl Vo G PA Juo gulis oy ) Jou

()l?'-!.L,‘)‘ﬂ
- G polae jLicsl g

&Er
ot o3l EC UR UR SLal ey (g A Y4 A IRV

ol

$52, ol odls wlide zgd3e Lol,S Lal Ly

b | wr| wR Frerppe BERAN B R
Ol ol

o8| UR | IND | IND I K SUPSIE JUEN RN 3 PRI

| EC| UR| IND IR g DU SO N I T B £y v | -AvY

4SS | EC | IND | AV | oad wbheggspe obolS el o | F7 | 0| /%07

Si UR UR EC | ood whio ggoze pbol,s jLacil uy A Y | -/AA¥

G Slawlxo @i

Archive of SID.ir



Archive of SID.ir

1ot o) oplasis o) 0,90 ccolails Slaisl o

Sl Gy i @ e S 0anST (68 g (i fted 5 (b (Siako (5l (5359 b Ol il
= u.u.u ‘5‘).3 S| 009 -/44% ).gb.g R o)LoT 9 Y QLQ*J d.ly AR L}u)}oi 0,99 Slows ‘Gcbu)‘
ndéLa.d‘ ..\....:) cu..\.u: 6.4....0 ‘63).:| d),.a.n 5999 lJ KoY ry 4..51..5.@5 L)t""" B ‘5;10))5)4;
s SYolas g Jo (6l (o558 0k eliie zgo3e LolS el e Ghjgel @b

S| 005.3‘/ ‘\09/9!,, R c)l.oT HA ULQ"" d..:y Add u,u)j.oT 0,99 slaws ‘(Mlas,o

EC AV S pbaie SLasl o | YA IAVE

o3 EC EC | IND =l Ll ey | VA Yol ey

et ol | UR EC | CO2 Sl ey e anh | YT f | /Aty
Jes) ol ooy plolF el

AV UR | IND " fo Y| o-/avy

Tolo (210335 703 (ot Sy, (5132 @iged Ll Vo« GPA Juo gl op yite - Y Jgu
Gyl )b 210558 58 (it slp Wiged sl Ve GPA Jaw mls o e (V) Jgoz o
TP oS weSIss 6995 b pliezsl 5 Gl Glaplivl @ls jl (S Gllae ool oul
R ool o F losy a0 FY o90l 090 olasd o JLastl e oig and jgel @b b (s s

(S s F 5 Jolss Joe slo (59958 (206 QL?Q‘L).ST ol o el onls e <1AFY ply

Archive of SID.ir



Archive of SID.ir

o) v ihrimo o j 0T 5 (555 Spaao (18,5 pli7 40 b o (21335 pod (ot st

Y XY Gisgel 0y90 olaai b LAl ey (g 4 (B30l @ g S aemSTisd 651 B e

R PR W 43‘)| de.> ) WJJMAJCJL) ﬁL.; oW 05gs +/a¥Yf ).g‘).gR o)Lcijf uL?r-’

@‘b);)m LY u...m.u MT)J @‘0))5]03 )...’...a 6‘)" R O)LOT )LMLA ‘(Y) 9 (\) Jj‘» C.ul...a &UQA

Al REs basls Sl0555505 (ogy p3b] bl 5o Cesl oy 2y )b 210555 e

20 e O ke glyls +/0F plp R Jlade b TP (218555 53 gy sebgr bl jo 9 +/A47

ol 0355 (6531 A B (Sl g5l o>

Hlp 0 gl (210535 e g delje (210335 ped piie (M) (Slaaline jlade (V) loges jo

el 00 o0ly ylid 7y bre g Sl yo 219355 03 ((Slawle) ool gm ien lade

400
4y 8
10| Re-jogss 0
}) 20 -y

.

]a 100 .

q
b

200 400 600
sl Sl K

1'.“
[V
| ALILLI
)
4 [KIL
||
'J.=,|'l

Chart Title

(Badow aidly ;o) (0)z,bo (219535 o3 9 () ol jo (210535 poi (S s 38 GPA Joo gualis )10 905

B g i o5 saimolis @) sl S10535 ped 50 jlaes b gel s bla i o515

oo a5 o o plis Lt il Aol ies ol 005 el S10558 s e SYL

5 b el o aygly ol 009y Gy A0l iy JAT)D 10355 3 Jow sl R2 S

sasaoylis a5 009 4z 0 VO plp )b g dwlye 018555 65 slaJoe slp axj0 FO Las

ol 0353 Jow 99 ;8 cwlin 3,5los g 2o 0 AD liedsl Wb jo il (5,5 )1,8

Archive of SID.ir



Archive of SID.ir

1Pl ) oplasis o 0599 oLl Slaid]

oY

by slhs slo asli ¢ o i Jow (e Sl g 0,08 anglie jelaie 4 (V) Jgao o

P slayloe 51 KaSs bz, g sl 008555 58 sl Joe j0 (s oo slassls 4
ol dlio ;5 ol 00d 08lial R o)l g MAE (3llae uSileo (gllas RMSE a3 .Sile

R o)l.ci 9 ‘/f/\v‘).gl).g MAE .-/64-A ).3‘).3 RMSE )J»)LQA L: J.AT)O (5:‘0))5).4., ‘J\-\A P 6‘)"

ol alils 7 e ooy 38 el Joe b aslie [0 (g5 (S 0 Sdas <7295 5l

&b ol sl | Sl woye sl S Jae oyleail, sl
s Slas s Silee oSilee s st
sllae laye
Maximum Mean Main Root | Modeling
Error | percentage Absolute Mean | Efficiency
error Error | Square
Error
Sz ME MPE MAE RMSE EF SEE
sl o L AARE \IINN%4 < [FAY - <103+ A SIAMY I8 VA
e | by INTRAAN /-90Y YY/EYF | YYIYAA -/aray /724y

(G sloaSl, :aio)
Q VO(ailo) p3o iz QB+l Sl QYD) aile SwiSly slaasls (F) Joaz 4o
219555 53 GlaJas IS > jo bt @illas sl 00l 03,5] (ke MMEAN (pgus Sl
Bllae ol ails 7, o18535 s Joe 4 S (g R polie la o3l den )0 ael o
Ao dalpe (210555 s Jao (Siesn glagly (S)lr (Sten (23ls Sl iy @l
el e (19335 13 g,
wodgh s Jao (R) (Siod polio @395 F 9o

Index/model | welo 2lo; 5505 | gyl 210355 e
Y8Q -IAD -IYA

8:Q -IAY -IAY

veQ -y -1

Mean BAY4 +/A¥

(e sloazily ;i)

Archive of SID.ir



Archive of SID.ir

oY coe o Gt JUT 5 5591 S o 1845 L7 40 b (Mo (2035 p0 (et sy
1/200
1/100
1/000
0/800
0/700
0/600
};ﬁf f‘)'?f’
7 J
(Gl soaidly 1) g ybko g ol 50 (10535 pod 53 (Kimrod (350 .Yl 905

Joe Como 3 bt cpl el sals &1L () loges jo diged slogliwl glaaz Jloges mls
A8 o aml I S O

STy welys 210555505 Joo igle g aalys (a8 5e3 seite 50 lasaz jloged Gillas
el (@555 503 S s 9, Shos ouimalis (nl g 315 g)lre (91033 el 4y Cend (5208
el gy (21335 53 4 S

ooliinl 890 S i Cono Sy had glrosls 3l asys Yeoah o)Ll S a5 jslailen
il 5o 0 ools dmugl dieign o Joe ooyt bl (F) o (V) Lloges jo .ol aid )3 )3

Db oo Sy bl ss i sl Jow e Hlles 51 (SO cel 00l e 5 Slasline slaosls

Archive of SID.ir



Archive of SID.ir

1ot o) oplasis o) 0,90 ccolails Slaisl of

3

Lol 33 (ol 3 S gl
o
S

1 3 5 7 9 11 13 15 17 19
st

(Gaiizs gaidly 2 PRS-V oo 6l Jlu 10 el ;5 0115355 03 (iumtisiony 25 Yl 903
3 i e gu e ..\.J)a Olime Gl YL 00l Sluyin Fove a5 ol 50 (V) Hloged ;o
3 S ead ity Selpe liee el ol Siin G 5 2l 0 g Slaelis
Ol Conl iyl oddh guin (Fore a5 VY 5 V0 el o Uik lgie 4 conl Slaslin

ol Slaalin 5l pieS 0ol (o dly0

Archive of SID.ir



Archive of SID.ir

0b v ihrimo o j 0T 5 (555 Spaao (18,5 pli7 40 b o (21335 pod (ot st

0.00007
. 0.00006
v 0.00005
' 0.00004
T
3 0.00003 e 28 L
-, 0.00002 .
(W]

0.00001

0.00000
1 35 7 91113151719

t

had

(Bl a8l :2c0) WAL 1Fee b Jlw j0 Z )lxo (210535 poi (S U6 .F Hlogos

S i 0ad (it @i Ol Sl YL 0l sy e &S il 5o () Jloged o
0l St @l Ol el Fiml 00l i e &5 gl jo 5 Slaalie e
Fomb odd Soin Fove a5 N0 Jad o (Jls glaie 4 cal Olaalin Gl 5l S
b Olie AV Jad o g el Slaalin fliw 3l eS oud cmgiw 7B e conl
el Slaslice i 51 s ool Sy

sl ls jo aalys 018555 108 suiin s &5 Cul astine () 5 (V) loges 4 azg5 b
18 zgl bl o 09 4 (554 0 S 7)o 510535 yed 4 Cons VTASN T

S5 Srae 85 A 0 b (b 218535 508 Celow (e owin 4 &S ol asdllas o
Soge Siledinte Slaetysl b oSy wiedisn ladse 5l esliil b e oy BT
i 5o (GAPSO) cac jluacs Jow 5 (GPA) L aigy oS5 Jow mli a5 88
Joe @ s o Sloe oy slyls awlpo 010555 o3 a8 ols lis aelye g 7 e ol0555 o3
5 mdle 5 OFAY) L, Ken 5 golls andllas b gudos () ol (ol 00gs z)bre 10535 1ol

Tl ized sl Badate (7w 5 gael,0) (o (010535 pe3 DI oy 50 (VYAR) (5 L

Archive of SID.ir



Archive of SID.ir

IFet o) oplosis o 099 el Sl ld

(VY1) s 5 i g (Y- T+) o lSan g ool 5 (Y-1Y) o 5en o Solg asllao L

Ll 039y Gudnie

& 5 4 B
1 e 5 5 o Sllisl JEl psphe 4 o )53 yes golazdl Slsl o
ars 350 sloizl gl iluiSlas Baa b ss il gobe & laselys 5 gl oS 5
o s 25 055 szl T b Gler 85 s Sa il 002 2,5 15 ool
Aaioe azil sl b mlie 5l gyl pose 5 (855 Grae ojlail Gl i Brae 4l o
Gl et lossly ow)n Sl Gy e 5 eolatdl ol ael
Sy Sgne 5 sl Cme )0 45 (5heb a4 adlie Syl arwg sl jelaie a4y (Jlo als;3S 5
Aiedgr slaJas | pols anllle 09d sbml Cun bme 4 5565 e Sl sl
OF e Sy Sl g 5551 Bran o 210555 03 1 Jelod 5 s i sl oS
Shad slaosls 5 dnwgs (crae aSD 9 Sy (DS pleosl gileane ot sl oS L
el L] gy e 4Kt oS Ol ol kol el od esliial VYV E- -
z9050 ObolS Ll ey gmas aSb 5 selyd 0l0558 e i 50 YL D8 il
L ailgi oo cdgo .ol 0050 ol sloo bl 5o B (20535 yod St 40 00 wlie
cdgo i STy lagyliwl 4 1) pasetie hlast Jlo (010555 508 Canliw 4 ot Gio0
S oaslisS golatil wd, gz 0 1, ot Gilihe slayliol e (solail Cold, Wil oo
bl 2 1y syl onl 5 oS ol | galasl wy ulsl oy biad o Shos (Sl 5 03503
5555 P 5 (55,1 Jaor o slonlom il s ol 51 e L5 5 3,Shae
95 S5 Brae oS 665l b adg ($59)9SS l esliiul 5 jeST Bras 4 (aie slasxls
(ot Joe D QB s 008 anglie jslane 4y ols alS ) ae Ceyy (o]
bzl g aelys o535 5ed sla o 1o (iw Como slacols & by e slbs slo msLs
solizal R o)Ll 5 MAE  lls .Sile gl RMSE s oSile i slalne 51 50ue
slas polie opyieS Jds 4 selpe 018538 s (Jow o sl bl awslie [0 .l su
e o305 Jie b aslis 5 st o5 5,Shoe R Jlaie ity 5 MAE RMSE

Archive of SID.ir



Archive of SID.ir

ov v ihrimo o j 0T 5 (555 Spaao (18,5 pli7 40 b o (21335 pod (ot st

Wlgi oo gyl g wolps 1335503 (aSlE (i ol 30 sras oSl g, el 4l
aSed ladndy slading w08 5 Joe @l wes el g JL ek w0 ]) i sl
Ot LI welye alojiSyes a5 ols las aalys 5 gile oSl (Smiin SO s
b selys o358 03 iy pOhl Ol 5o cusl oy gybre (210555 a5 Joo 4y S 0 Shae
s 1A0F iy Rylae b gl I35 a8 Lbay b bl o 5 /295 Ly R e
a4 oy GRS Lol oogy (555l age Sras 5 (Sogll ile il o s 0 Skes
Jebs 4 635 0 2o s o bagpliwl a1 o3¥ Sllast s ciplly il (1358 ped Sl

G ools ‘;%ﬂ Sl als 5 (65,50 Bras JyuS 4 bgye aie) j0 3l hasee 1 aS oSl
Dl ol s die; opl yo alalBT o 3Kl sl oY yins 5 4w

References

- Arif, M. Z., & Chishti, M. Z. (2022). Analyzing the Effectiveness of Fiscal
Decentralization in Economic Growth: The Role of Institutions. Iranian
Economic Review, 26(2): 325-341. DOI : 10.22059/IER.2020.78144

- Buser, W. (2011). The impact of fiscal decentralization on economics

performance in high-income OECD nations: an institutional approach,

Public Choice. 149, 31.

-Chandrajha, P. (2015). Theory of Fiscal Federalism: An Analysis Journal of

Socialand Economic Development, 17, 241-259.

- Chen, X. & Chang, C. (2020). Fiscal Decentralization, Environmental

Regulation, and Pollution: A Spatial Investigation. Environ. Sci. Pollut. Res.

27(25): 31946-31968. DOI: 10.1007/s11356-020-09522-5

- Cheng, S., Fan, W., Chen, J., Meng, F., Liu, G., Song, M., & Yang, Z. (2020).

The Impact of Fiscal Decentralization on CO2 Emissions in China. Energy 192,

116685. DOI: org/10.1016/j.energy.2019.116685

- Dum bill, E. (2013). Making sense of Big Data. Big Data January, Preview

Issue, BD1-BD2. DOI: doi/abs/10.1073/pnas.1317797110

- Elheddad, M., Djellouli, N., Tiwari, A. K., & Hammoudeh, S. (2020). The

Relationship between Energy Consumption and Fiscal Decentralization and the

Importance of urbanization: Evidence from Chinese Provinces. Journal of

Environmental Management, 264, 110474

-Eltamaly, A.M. (2021). A novel strategy for optimal PSO control parameters

determination for PV energy systems, Sustainability, 13(2): 1008. DOI:

0rg/10.3390/su13021008

- Energy balance (2020). (In Persian)

Archive of SID.ir


https://doi.org/10.1007/s11356-020-09522-5

Archive of SID.ir

It o) 0ylais o 093 «olail slad] oA

-Fatima, N., Li, Y., Ahmad, M., Jabeen, G., & Li, X. (2021). Factors influencing
renewable energy generation development: a way to environmental
sustainability. Environmental Science and Pollution Research, 28(37): 51714-
51732. DOI: 0rg/10.1007/s11356-021-14256-2

- Faridi, M. Z. (2011). Contribution of Fiscal Decentralization to Economic
Growth: Evidence from Pakistan. Pakistan Journal of Social Sciences, 31(1): 1-
13.

- Feng, T., Du, H., Lin. Z., & Zuo, J. (2020). Spatial Spillover Effects of
Environmental Regulations on Air Pollution: Evidence from Urban
Agglomerations in  China. Environ Manage, 272(2):110998. DOIL:
0rg/10.1016/j.jenvman.2020.110998

- Fredriksson, P.G., Xenia, M., & Jenny, M. i. (2010). Environmental Policy in
Majoritarian Systems. Journal of Environmental Economics and Management,
59 (2): 177-191. DOI: 0rg/10.1016/j.jeem.2009.10.001

- Gan, X,, Li, Y., & Jiang, B. (2020). Fiscal Decentralization, local Government
Behavior and Industrial Structure Transformation and Upgrading. Reform,
10(1):86-103.

- Gerlagh, R., & Liski. M. (2011). Strategic Resource Dependence. Journal of
Economic Theory, 146(2): 699-727.

-Hao, Y., Chen, Y. F., Liao, H. & Wei, Y. M. (2020). China's Fiscal
Decentralization and Environmental Quality: theory and an Empirical Study.
25(2): 159-181. DOI: 10.1017/S1355770X19000263

- Hoel, M. (2012). Carbon Taxes and the Green Paradox. In: Tom Schelling,
R.W., Hahn, Ulph, A. (Eds.), Climate Change and Common Sense: Essays in
Honor of. Oxford University Press.

- Hotelling, H. (1931). The Economics of Exhaustible Resources. Journal of
Political Economy. 39(2): 137-175.

- Huang, S.F. (2017). Study on the Impact of Fiscal Decentralization on Smog
Pollution in China. J World Econ, 2:127-152.

- Igbal, N., Raza, K., Shinwari, R., Guangcai, W., Ahmad, M., & Tang, K.
(2021). Does Exports Diversification and Eenvironmental Innovation Achieve
Carbon Neutrality Target of OECD economies?. J Environ Management, 291,
112648. DOI: 0rg/10.1016/j.jenvman.2021.112648

- Ji, X,, Umar, M. Ali, S. Ali, W. Tang, K. & Khan, Z. (2020). Does Fiscal
Decentralization and Eco innovation Promote Sustainable Environment? A Case
Study of Selected Fiscally Decentralized Countries.  Sustainable
Development, 29(1): 79-88. DOI: org/10.1002/sd.2132

- Jiang, S. S., & Li, J. M. (2021). Do political promotion incentive and fiscal
incentive of local governments matter for the marine environmental pollution?

Archive of SID.ir



Archive of SID.ir

o4 v chrimo o j 0T 5 (550 Spaao 18,5 plid yo b o (21335 p0d (i

Evidence from China’s coastal areas. Marine Policy, 128, 104505. ). Do political
promotion incentive and fiscal incentive of local governments matter for the

marine environmental pollution? DOl:

0rg/10.1016/j.marpol.2021.104505

-Jiang, Y., Zhou, K., Lu. X., & Yang, S. (2020). Electricity Trading Pricing
among Prosumers with game Theory-Based Model in Energy Blockchain
Environment. Appl Energy, 271, 115239. DOl:
0rg/10.1016/j.apenergy.2020.115239

- Jordan, A. (1999). The implementation of EU environmental policy; a policy
problem without a political solution?. Environment and Planning C:
Government and Policy, 17(1): 69-90. DOI: org/10.1068/c170069

- Khanzadi, A., Heydarian, M., Moradi, S. (2018). Analysis of the Effects of
Financial Decentralization and Environmental Consequences in the Provinces of
Iran. Economic Modeling Quarterly. 1(41).133-159. (In Persian)

- Konisky, D. M., Neal D., & Woods. (2010). Exporting Air Pollution?
Regulatory Enforcement and Environmental Free Riding in the United States.
Political Research Quarterly, 63(4): 771-782 DOl
0rg/10.1177/1065912909334429

- Kuai, P., Yang, S., Tao, A, Zhang, S., & Khan Z.D. (2019). Environmental
Effects of Chinese-style fiscal decentralization and the sustainability
implications. Journal ~ of  Cleaner  Production, 239, 118089. DOl
0rg/10.1016/j.jclepro.2019.118089

- Levinson, A. (2003). Environmental Regulatory Competition: A Status Report
and some New Evidence. National Tax Journal, 56(1): 91-106. DOI:
0rg/10.17310/ntj.2003.1.06

- Li, K., Fang, L., & He, L. (2020). The impact of energy price on CO2
emissions in China: a spatial econometric analysis. Science of The Total
Environment, 706(1): 135942. DOI: org/10.1016/j.scitotenv.2019.135942

-Lu, F. Z., & Yang, H. C. (2019). Environmental Decentralization, Local
Government Competition and China’s Ecological Environment Pollution.
Industrial Economic Research, 4, 113-126.

- Matheus, K., José Alberto, F., & Antonio Cardoso, M. (2019). The Effect of
Fiscal and Financial Incentive Policies for Renewable Energy on CO2
Emissions: The Case for the Latin American Region. Ext. Energy-Growth
Nexus-Theory Empir. 5(1): 41-172. DOI: 0rg/10.1016/B978-0-12-815719-
0.00005-X

- Mohammadi, N., Haji, GH., & Fotros, M.H. (2020). The Impact of
Combined Fiscal Decentralization on Economic Growth in Proviences of

Archive of SID.ir



Archive of SID.ir

IFet o) oplosis o 099 el Sl e

Iran. Quarterly Journal of Economic Growth and Development Research,
10(38): 75-98. (In Persian)

- Najaf, 1., Kashif, R.A., Riazullah, S., Wan, G.A., Ma, D., & Kai, T.E. (2021).
Does Exports Diversification and Environmental Innovation Achieve Carbon
Neutrality Target of OECD Economics? Journal of Environmental Management,

291, 112648 DOI: 0rg/10.1016/j.jenvman.2021.112648

Oates, E. (1972). Fiscal Federalism, Harcourt Brace Jonanovich, New York, 35.

- Oates, E. (2008). On the Evolution of Fiscal Federalism: theory and
Institutions. Nation Tax Journal, 61(2): 313-334. DOl
0rg/10.17310/ntj.2008.2.08

- Oates, W., Robert. E. & Schwab. M. (1988). Economic Competition among
Jurisdictions: Efficiency Enhancing or Distortion Inducing? Journal of Public
Economics, 35 (3): 333-54. DOI: 0rg/10.1016/0047-2727(88)90036-9

- Pan, K., Chenga, C., Kirikkaleli, D., & Geng, S.Y. (2021). Does Financial Risk
and Fiscal Decentralization Curb Resources Curse Hypothesis in China?
Analyzing the Role of Globalization”. Resources Policy, 72, 102020. DOI.:
0rg/10.1016/j.resourpol.2021.102020

- Saeidi, N., Habibi, F., & Ghaderi, S. (2019). Investigating the Effect of
Economic Development in the Provinces of the Country using Spatial
Econometrics.The Journal of Economic Students and Policies Semi-Annual,
6(1), 195-224 (In Persian)

- Salem, A. A., Jabari, L. (2020). Investigation of the Nonlinear Effects of Fiscal
Decentralization on Energy Consumption in Iran Provinces using a Panel
Quantile Regression Model. Iranian Energy Economics, 36 (9), 73-102. DOI:
0rg/10.22054/jiee.2022.62859.1863 (In Persian)

- Shao, L., Zhang, H., Chen, J., & Zhu, X. (2021). Effect of oil price uncertainty on
clean energy metal stocks in China: Evidence from a nonparametric causality-in-
quantiles approach. International Review of Economics & Finance, 73, 407-419.
DOI: org/10.1016/j.iref.2021.01.009

- Sheha, M., Mohammadi, K., & Powell, K. (2021). Techno-Economic Analysis of
the Impact of Dynamic Electricity Prices on Solar Penetration in a Smart Grid
Environment with Distributed Energy Storage. Appl Energy, 282, 116168. DOI.:
0rg/10.1016/j.apenergy.2020.116168

- Shirmehenji, M. B.., Moradizadeh, M., & Nourahmadi, M. J. (2022).
Informational Inequality between Institutional and Individual Traders: Evidence
from Tehran Stock Exchange. Journal of Economic Research, 86(22), 37- 82.
DOI: https://doi.org/10.22054/joer.2023.70090.1095 (In Persian)

Archive of SID.ir


https://doi.org/10.22054/joer.2023.70090.1095

Archive of SID.ir

79 v chrimo o j 0T 5 (550 Spaao 18,5 plid yo b o (21335 p0d (i

- Silva, C., Arthur, D., & Caplan, J. (1997). Transboundary Pollution Control in
Federal Systems. Journal of Environmental Economics and Management, 34 (2):
173-86. DOI: 0rg/10.1006/jeem.1997.1008

- Sinn, H. W. (2008). Public Policies Against Global Warming: a Supply-Side
Approach. Tax Public Finance, 15(4): 360-394. DOI:1007/S100797-008-
9082-Z

- Song, Y., Ma, J,, Guan, S., & Liu, Y. (2023). Fiscal Decentralization, Regional
Innovation and Industrial Structure Distortions in China. Sustainability, 15(1): 710.
DOI: 0rg/10.1186/s40854-023-00453-x

-Tanzi, V. (1996). Money Laundering and the International Financial
system. International Monetary Fund. DOI: 0rg/10.5089/9781451847598.001
- Tiebout, C.M. (1956). A Pure Theory of Local Expenditures. Journal Of. Political.
Economy. 64, 416-424.

- Thanh, S. D., & Canh, N. P. (2020). Fiscal Decentralization and
Economic Growth of Vietnamese Provinces: The Role of Local Public
Governance. Annals of Public and Cooperative Economics, 91(1): 119-149.
DOl:org/10.1111/apce.12255

- Villarrubia, G., De Paz, J. F., Chamoso, P. & De la Prieta, F. (2018). Artificial
neural networks used in optimization problems. Neurocomputing, 272, 10-16.
DOl: 0rg/10.1016/j.neucom.2017.04.075

- Wang, K.L., Zhao, B., Ding, L.L., & Miao, Z. (2021). Government Intervention,
Market Development, and Pollution Emission Efficiency: Evidence from China.
Science of the Total Environment, 757, 143738. DOl:
0rg/10.1016/j.scitotenv.2020.143738

- Wang, Q. S., Su, C. W., Hua, Y. F., & Umar, M. (2021). Can fiscal decentralisation
regulate the impact of industrial structure on energy efficiency?. Economic research-
Ekonomska istrazivanja, 34(1), 1727-1751. DOl:
0rg/10.1080/1331677X.2020.1845969

- Weingast, B. R. (2014). Second Generation Fiscal Federalism: Political Aspects of
Decen tralization and Economic Development: World Development, 53, 14-25.
DOI: org/10.1016/j.worlddev.2013.01.003

-Wu, A. M., Ye, L., & Li, H. (2019). The impact of fiscal decentralization on urban
agglomeration: Evidence from China. Journal of Urban Affairs, 41(2): 170-188.
DOl: 0rg/10.1080/07352166.2018.1484254

- Wu, X., Wang, Y. & Zhang, T. (2009). An improved GAPSO hybrid programming
algorithm. In 2009 International Conference on Information Engineering and
Computer Science (pp. 1-4). IEEE. DOI: org/10.1109/ICIECS.2009.5365983

- Xia, J., Li, R. Y. M., Zhan, X., Song, L., & Bai, W. (2022). A study on the impact
of fiscal decentralization on carbon emissions with U-shape and regulatory
effect. Frontiers in Environmental Science, 10, 964327.

Archive of SID.ir



Archive of SID.ir

IFet o) oplosis o 099 el Sl 7y

DOI: 0rg/10.3389/fenvs.2022.964327

- Yang, Y., Tang, D. & Zhang, P. (2020). Effects of fiscal decentralization on
carbon emissions in  China. International Journal of Energy Sector
Management, 14(1): 213-228. DOI: 0rg/10.1108/IJESM-03-2019-0001

-Zhang, S. (2016). Institutional arrangements and debt financing. Research in
International Business and Finance, 36, 362-372. DOl:
0rg/10.1016/j.ribaf.2015.10.006

- Zhang, G., Liu, W., & Duan, H.(2020). Environmental Regulation Policies,
Local Government Enforcing and Policy-Intensive Industry Transfer in China.

Comput. Ind. Eng. 148, 106748 DOI:.org/10.1016/j.cie.2020.106748

Archive of SID.ir



