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ABSTRACT

Energy security refers to a country's ability to ensure a stable, reliable, and
affordable supply of energy for its economy and society without facing major
disruptions. This study examines the impact of energy security on
industrialization in Iran using annual data from 1984 to 2022. An energy
security index, based on five components—availability, acceptability,
developability, accessibility, and affordability—was constructed using the Min-
Max method. The Threshold Autoregressive model was then applied to
investigate the effect of energy security on industrial value added. The results
reveal two distinct energy security regimes (below and above the threshold of
51.57) in Iran’s economy, where the influence of variables on industrial value
added follows different patterns in each regime. Fixed capital, foreign direct
investment, and trade have a positive and significant impact on industrial value
added in both regimes. Moreover, energy security itself has a significant effect
in both regimes; however, after surpassing the threshold, its effect shifts from
being a growth-limiting factor to a growth-promoting one. These findings
suggest that enhancing energy security not only increases added industrial value
but also contributes to sustainable industrial growth by improving capital
efficiency, foreign investment, trade, and industrial productivity.

KEYWORDS
Energy security, Industrial value added, Threshold Autoregressive model, Iran.

JEL Classification: Q43, L60, C22, 0O14.

el e 5 ol )3 zydie bl Coley b g dlis 4 gusno sl bgyde o | ()0t 0dlitul g5 yb 5 o pite 0 aleS cod dlie )l
Creative Commons Attribution-NonCommercial 4.0 International license (https://creativecommons.org/licenses/by-nc/4.0/)

ol y95 plo ol cllie cpl y36.© V¥ ¥ Ll ] Bain g 4 late itne oyl L] G



https://clk.journals.pnu.ac.ir/editor?_action=search&kw=3191&fld=0&manu_statuss=0&sb_code=0&rev_limit=0&act_sday=23&act_smonth=3&act_syear=1403&act_eday=23&act_emonth=3&act_eyear=1403&rw_count_op=0&rw_count=0&rv_recom=0&go=
mailto:F.Mohamadian@ilam.ac.ir
file:///J:/ /PAYAME NOOR 1402/مقالات 1403/اقتصاد صنعتی/31/0000000181033151

o SLadl S w93

(PY-F5) VEoF s XY o)l pt Jo

DOI: 10.30473/jier.2026.76102.1520

«gg:“SS?, Jlo»

Ol 38 A Gxwo 9 (65 51 Cunl (ST4bwT W56 wy g

Tl e dosmo’ cpus Wl Vg ' b oo 4kl B
LSS pole 5 wlodl oasiily wlaidl 09,5 loliwl N

dncly g 2Ll (gl (6551 4 potiyg e g telao ol (el 3 08 Sy I 4 (655 el
2 ol &Yl (glaodly I oolatl b ¢ aioss opl )5 0 0 sMbl (g SYMBT L agalse s
il cCadguiio o139y (g ytwd jd Jold ddlBe iy bl (65,0l Cuel (s li A+ ) BAYEY 000
o9y S5 IS4 b g b dlme MIN-MAX g, b (05 48 p0iiygyie g el Sl causgs
w3 o (b golts 85 JE Ly Dy90 AR 2 (655 Cstel 15T (Il (g0 S )35
...... ) S5 ol plote @) 93 oS

25 S (o0 Sy (Flate gl Sl vy B 4> Calio Sk 03938l (55)] o pite (5105 ]
023l 32 obline 5 Cute Sy 53 8 50 )l g ()1 maiens (515 Lo po (ol ilojus (oS
Oolds ol b > (g boline 15U w23y 99 2 )3 395 (65l Catal (mimen I Camio iS4 03958
@l ) S oyt oAby S e 4y 0SB a0t el QT Sl tliad] g 5l o &S
S cdmd go BRIl (i 03938 3] ediane yolods e (5 il el (gl)) 4 dmd o LS
LBy b 38 e (5y90 02 9 )b (2 (S alosu loju LI CosE 5 )b
S o 2 Bl (o

SIS sWajlg

014 C22 L60.Q43 :JEL guwailb

IR POL TS IS V) - P W

oSl wlamdl byl bl gomiily Y
Ml M) oRuiily (il pole 5 il
Al

oSl olail Wiyl wlids)S (gezisly Y
el M) oBiily (Sl pole 5 il

oyl

PPy
Olidosee «idp
F.Mohamadian@ilam.ac.ir :a.tL,

VL VIY Sl )b
VEFIAN 1 S5k b
V1 AIVE sl s b

Wlio oyl @ dliwl
Wbl e s Vo ol e i yd (bdesce
S5 el glaibiol b sy (VF-F) see
Y- (YY) A

(DOI: 10.30473/jier.2026.76102.1520)

Copyright © 2025 The Authors. Published by Payame Noor University.

the original work is properly cited.

This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International
license (https://creativecommons.org/licenses/by-nc/4.0/). Non-commercial uses of the work are permitted, provided


https://creativecommons.org/licenses/by-nc/4.0/
mailto:F.Mohamadian@ilam.ac.ir
file:///J:/ /PAYAME NOOR 1402/مقالات 1403/اقتصاد صنعتی/31/0000000181033151

29S8 (Gixiuo dmwgs D (2 ) (S le p il &S
0ABL ol loyu JSi5 Ay NS oo A
My Cad)b g 03g olpen (a2g JB Sllugi L 3o
o> )13yl cou |y bedluy) drg g xio
Oyl Caxiao Lisu oS dad o oyl adg) opl .l
5 S OV 0 b plen llslS ams Jlaz Jobo
ly e BB ol (b ooladl oYed
52939 &S & 5551 e (ol 3 &S tCunl 038 @y 20
ol k5 Cutel &Sl el imio W5 55900
JUCI O N S Rt e,
gl Ml oS e I (S plgisr 9 a3 e

(YW ) en 5 9aS0S) conl golae (ginio
& Gy oo 5 8551 Bpmn & Bes 39290 sl
@y il il g 4y gwio 43) Jalge lgie
G S5 4 ity g Jitee jite S le
NN o) Kad g Von) cunl 03l B )y 3590
5 i i Oladllae (VY (o)) Sen 9 4 oo
5 35 Cotel dbaly oo (gl (s slad S,
(s 4 (hgR yeS g AiledS ool (b gisieo
ol a3 ls bl oyl sl § oS e ol
3o LS (275 9 (5)las gl & Cunl Jl
s it Mg s dnngs p (555 el 148

Blo b 4 Sl oo (il wpiod 9 42y 39:05)

® Arjun

* Alshukri
¥ Hu

A Naqvi

docde .
dawgs 5 D) IS S padld I (S Ao
Cudyls yioli8l oy Sle iasaS cuol oy (g0laidl
Lol b ygiS (g p0ducaly ()l 5 Jlsl sbml s
5 9l N0 e o Topom) A8
O oo iz 3Skes (YN JgesSiendl
Cawl (e3baidl (o )lul poo Jolo g Lo shaidl clyas
(OlSan 5 TpgaSiS YVY () San 5 75 xS’
ol Joloe 5 sldcgemo pili cox a8 Y-V
(ABL el g Jsuts e ol
Slcsloy; 9 )b )l puliune (51354l o
(hlSer 5 2osl) o 15 gl sl Sl
Oyl lodls Kgy wyyp (YVE g Sl YT
St ik e o 2030 5 e S
YF s GBIy el WJg ) (Glegesle Jols)
Jlo 2oy YY1 i 4 VAAY e j0 sy
03g) olyer  Jllogi b g o a8l iol58l Ve o0
D9l pho (pl VoYY Jlo j o5 glaigSa cunl
Mos 5l )lbs phaw clo e (Cunl odwy Aoy ¥
ot 4 VAAY o j0 dopn YA 51 B el
o) Ui &Sl oy YoVY o pd duoyd O)
Coanl 5 Sl Sl b ol sladl suylzs plel
ool (2l (55l ey )8 wlop 58l59)
L 55 (FDI) (25 eins glSaboys ol
O VY Jlo 0 duoyd o/ 3l g 039 ol yorr  SUlwgs
b Jls 1 g Conl ol Y=V Jlo ;3 doyd +/YA

ol a8l (ol as DYl i 4 Ve Y B Y.y

' Mahbub

¥ Tamuno & Edoumiekumo
¥ Nwokoye

¥ Kingdom



2 &S b &l prels i ys5 (APERC) Tawgilil
O ) dlaidl S SUlgy (65 ] el ‘O] bl
e Sl g g 5lb lacwedd b (5l lul as e
SIS am 5l 5o ol el (o3laidl 5 Slas
Ol g s > Jold (51 cutel sl
D) (e |y Clgde g (9 @ podigsie (el
W5 Olg g QSO (liee 4 (39 o pusd ) A
Sl el ISl s 23,03 05l )98 )5 adsl (65
255 sl 2yl 5 (I35 e ) (6531 (el bl
4 > QB IS B pas (U5 4 (139: 480ty 9, ie
d g Dgde bije Job BB cwd b5yl
sylae b5yl pls ()85l Glie cudgidio
23 3 e s slel g amecin
&5 el Gl drwgr diwly Cpped ) 0,5 0
Gy 5l gilul bl adlye I S
e Sl Cope y Baes ) 05 e
2ol e Bl il g (GGl Brae g Mg

(YA o, 9 018) 515 58505 o jlass
b e slacdgw 4 dgie (55, ool 05950l
gl aon aSL (g Bpao 5 )57 oz By
Pl lates g plnios (e jl sl 55 @lie
Cuiol (sla jasli alisee Gldllas ) )5 0 p
P9 oywd 3 Jold dlal I mwg ado (65
o] Culgde (yg05ke 09 A podg e
Olbgy 1y Jamecaw; )l g ()9l dAnwg
SPBL g bogualyy ¥V e 7 gl g JoSTgw) Mmoo
CohlKen g Sigw NP Al g gl YNV

5 Fang

¢ Sovacool & Brown

7 Prambudia & Nakano
8 Yao & Chang

° Song

9 \&.’) Wil PSS b oglate cuwl (S
Gge 5 03,8 dgae | (o (5900 Sl o0
ub);w ).) ‘) )9“5 ‘U)‘ » 0534.(: ‘(Y'YY‘ ‘O‘)&"’”’ 9
Ole datly gy pole B Ban bl ol 5
Jio I eolatel bl gxie g (g5l Coal
U.,L.:L.w OK“" |ﬁ)' ‘ol Lgld‘jl';.wi O%J»)f)bp
ol sl S o ool 3 1y (o35l el Sl gl
dpde pow OB ) g Gl Sle ped GiSu
GBS oy 4 pyle LIS Db o oy g
Beid slaadl g 4 ooy iSu iy e
5SS aont waid iy Lles g o)l Lolazsl

Do oo )| ol (glaslpiin

S Gl
«obadl slaojer )3 pS1E (eqrde 531 Cutel
B ol Sl o & Cwl (Jamecins g (ol
Coiol o lanl 3 5 €83 IS (60Mo VAV >
(VN I S50 9 J5Slgm) s 55505 cti 4o
corol (IEA) "5l Mallie uilil g ol 0
ot b b (5551 b el Ul ) (5550
g o )ld (5ymS g oloj H IS LS e
Ml 5yl cutel prie (g5l @le g5 g
5 bl (55l Dliios S0 2 by (00,08

' Peng

2 Sovacool & Mukherjee
3 International Energy Agency
4 Asia Pacific Energy Research Center



Ol 2 b o (651 atel (il 130 o 21y IK0d 5 (ylatexe o+

o Mg g g5yl dlaly o))y S 40 )8
Jos (ixio Mg A3y S e y9ige plyisar 55
cJJLQo ).) (Y'YY 4W9‘Jb ‘\'~Y(b ‘WLSWL)L!9‘) Ju.fL;o
o Mg Ay &Sl Aiiee Teblis 4w
Pl g SN 2980 8551 Brae Gl cage
25> e dlaly S5 0929 V3,055l 40 5 (V04
NS o e Iy inio My 3 (555 Bpme e
asp &S b (VY o ea 5 VY 20)
By a3 00l oo e sl 55 M B b o

WSS e
O Ay a8 s o ol Cldllas S g o b cpl b
o (659l c gyl b Jolos 13l o sl (Son
300 Oyle 408w (659 slaciolus g dawg
5 ) o) slalial 5 Jab i onle dlal
Cauolizo las cpl (VY- ‘v~9’)_59 NVY o, Ko
s Glisin ol )3 550 gt i S il oS
ool a5 o2 (5380 by 4 b wglate cul
oy S gaio b 3g) JlE ame daw 1 655
o 90 ol Blite psU chwy g5l jl astie
9 iyl carel ple s > S sl Wy e
‘ol H )8y (laslinl ¢ Jas e (clabaly s smio
Gbrboin ks 5yl cutel ol & glaal,

bl b w5y Gy Gpepe

1 Growth Hypothesis

12 Onatunji

13 Hao

14 Conservation Hypothesis
15 Ageel & Butt

16 Feedback Hypothesis

17 Qazi

18 Neutrality Hypothesis

19 Haj

20 Wu-liu

TSN Ty g o VY (o em o' J 4N
)b slogle oLRimgg o VYV )lSen
Wby 9 85 Cutel (o abally cps gl (SSUS
S Jlite Suly apls wlodS @l inieo
Ll aabost (65,3l Lalgy gayla p (Y IY) TlgosLu
(Stuly 4 3,0 15T 4SS pl 2 0,8 as dug
ly @551 el Wlg5 o o )eulS” (e Jolaie Joliite
D9 (gixiuo damgi jludise] B2yl cnl il 9 LS Cogl
5 Taasle & 0 ug pl opl oxien
closls 1y (o30 e)h aST o (Vo¥Y) oo
(il &S B> o )5 (590 5 dloju HUS > gl
] alo dmog g (S90xe llBl D eadie
51 el )l dmg o3 ccpl o (9381 S oo
bl g )lul by bl glajls i 5l Se
I sxSore Cogpe pg S Cumjlaze
1l Sbglagyglis 5 plonios slagsyl
(hlSen 5 "BgeliS) Ao AT b taio
(Y70 (o )ylSen 5 4 ol Y- YE
My g il el e bl 3 (o0 Glalllas
bl 5y Wlen, S a1 s xie b (3Ll
Cotol GYL ol (VoNR) T0pgS g 4 glaaidly
St 9 (el Wby @yud g Wlgie (5
Ol youS By )3 Mz Ded o (5)90,ke
oasuinol o b cans Cwl (e @aolily dlayl,
Sz dly e (VAR ol g Jb) asl
UL
2 Lin & Raza
\ Eeakova
S Aggregate Production Function
6 Makieta
7 Uktamov
8 Ul-Hag

° Le & Nguyen
10 Nepal & Paija



sl Gilaba 0 et 38 551 rg0se
Jale sy o)y mio by o ySas]ieo
o) soT8 ol )3 (5508 b ixbeo il 5 (5551
Soalatl b (Vo)) "0l 5 glabes rioman S 0
S 208 glo aix @lio 3 Sopehl Ligs (b,
e izt glaise 3 GGl ©Ad Oy
By Olynss 53 g5 Ul yousd & Cond (g i

Wy g5
9 il Bypan s dlaly il S0 Slillas
(V-¥F) (o 5 “A5 lodgy 38 pote sinivo M5
a8y b o S0 Jho 3l edlatwl b ays jo
ooligS )3 5y B yuae a5 A3l )3 (ARDL) (2595
oo i 155 g2 (6 oline g o b ool
wys ) (YoVY) ohlKen 5 Aadlol ( Jlas ;5 .5 0
obts Bjlate (Sudlilen (yga S5 (g 5l edlatul L
iz D ySlos dgups el RiTA 5y B puao oS5 L0l
S o) e by Jlsl g g b ash e
L 5yl 5l oolital > chel8L 5 b Wl
Olye diwly peed 50 Sb Blep; codgie
ECM 5OLS (slaJao (5,554 b (V+Y1) "oy
Cn 42514 2008 40 o0 S e (g0l L olyen
Lol el )13 custo bl (50 Bpaae 5 Siatio Mg
M) 9 3p Spae phe gSae daily Crantly
Ay i Cule jaee g 2)1 3529 (s3laidl
B gl (cblis 402 3) Gy Spae 4 goladl
" olss 5 YouigSsl wile (Slallas )5 50> o
S a b Wl ) oS Vs (V4Y0)
2l S a8 wi ool L5 dolad (gipe sla Jdo

¢ Sahu & Narayanan
7 Gold

8 Asaleye

% Merab & Hassan

19 Ogunsola & Zwane

(850 ooy Wl b Wlg e 3 b xio
Cool Co g8l 4l dod mlie dxwgd 9 (659Ud d9ue
Ol g 0yme> iguigd Joles (pl 39 yomie (55,
a8l g yle ) (Gabo drwg g 65yl ol

Gl yolro HlL

SRR Ly I

35 byl digej 3 el 5l )5 eadsplosl il
oL 1) (eote s g BoyShg) (xie Mg g
slagsspl a8 g 5l slahl (5l <9054
EoR sl gy p JB phlnies g s
L (gm olimnye 53 (Y+V0) ) Ken 5 ' (oS!
b e s Ay L (ygew 55055 g, 5l edlatul
oyl cute claSas oS sl Lis (NARDL)
Mos by S e el g SeolisS o pllsiss
Mol b e slaSes &S Jb jo wiid xiuo
y Woi dmaie Gilisl g el om0 po s
@ plbios glaglyl omen s o Bl
)'3| LSJUA.C Lgl_md).o])lflj 9 Jlsw\ L;Ubd.;.g.}.fb J,,JJ

.As)“) “ e 5.")‘{:]9;){6&;’0
SR oyl 5l oolinl b Sles adaw 3 (YY)
owliel &8 Wl flis (pesle (5,80L) Vu_ggl_,a_,
Gpae LS LialS Lol Jele txio 03938 ;)
lnory W1 )izl Gal38l 4 ggige cnl g ol (555l
P98l ) (Vo) et g Ty 2905 oo yxio
i 03,8 ayls (LMDI) 2Ly [l 5l edlisal
I Alsulamy
2 Abdelsamiea.
3 Random Forest

4 Rosita
5 Logarithmic Mean Divisia Index



Ol 2 b o (651 atel (il 130 o 21y IK0d 5 (ylatexe oy

g (Yood) Tkl g odlplas sle ,S0d liii>s
wloyw p jide (VVF) ohlen 5 °djp o &
Y Cojly g dsgs 9 B85 S (59505 (Sejud
ale (o 9 St sk 03933 (5] (38
wloyw p 35 503 Slalllae 3l J15 () 350
Sl wogad Lioy 5 CusSl dacdluy; o Sl
Z6oB g syhlae) Wyls aST xio w5, p b
9 u.?l.:al).é o> Y-VY cobm 9 Vu_.aJB Y-V
0933l 5 x50 2 (sl 3 5o Lol Y oY  pulis
2 85 Caiel bl mels o g 039y zoluo 03438l
5wl Clidss Wb pylae axl 4 g b
2oy el IS b el Silati
d&"‘ Jolis Oi calisee Dl oo 5 b xiuo
u.’l; d.sLO).w uu.ﬂ) ;u)‘ 2 09M.C o] ua_‘ila uL.’onb
P Ol g (2B e IS Gl alBL
S sgber (dxio Mg 5 ol Sl s
JL.:.) 4 9,.9.7:.: 5 L}J‘ cu.v‘)JLu ol oS L,’.;L»L.w

ol A gixio (6551 Sl (s

R N L
BAYSY 090 (slaodly jloolai wl b o gxo
Q@ 385 Jdo jelaie cpl (gl fowl Il V¥

5> Taghilou Barzelaghi

¢ Mozaffari & Ghaderi

7 Khalesi

8 Hamidi Farahani & Abbasi

1y LimlS ole il 5 ind 5 g s )
e 9 Sl yeSe CadeS oS Jb 3 el (gtato
bl e amd e GBI 51 90 e
3901y 5351 lahl sl Sl pae 3 (V+V+)
2 S5A Mg S 4ol i g ol 8 )
oo glio (S 5 g Sl Oslite cilise plio
oSl eV pile g oddabual S8 Y gae
51 31 i e o3l 0Ly 4573y it 1 >

]
350 Slalllas 4 S5 clay5uiS B el 5
(o Mg g 5Pl Gpas daly peyn
iyl G g 56l glaahl (gl e e
Clidos Wby pdlyses 9 plhes
Gdoolig Sl g (655l Gl g jdin 5 dgaxe
$)kd9) Jlte plgis d sl 0352 35 pote (53l Crng
5 55 A G ) (g2 4 (VIY) )53 5
g oxSplo slayeds 3 b (e
Sl yauiS j> aS” Woly Lo g asly y Cas 0aSs g
L5y it dawgs b 5 Bias 45 ¢ oS polo
S99 e HBle 9 (il ©ad ple ()bl
Ol 58]« 008Dl (sl el 0 &S Jls a0y
SiPl Gpae Gub Gl 4 e o eSS
Sl 515 (Vo) hlen 5 Toakad b
Jloi |y olnl 3Y 98 cato (53l laels o
s i )5 (655 (YU ppaw &5 0D LS 5 10,8
b & Gyl Ced Pl dedee Mg
M (gimivo 3,8kes g oddpled Cuoid y oaibiins

b

I Al-Ayouty

2 Roodbari & Aboinoori
3 Khatib

4 Emadzade & Baktush



Cordding g jooS 2SS b ) (Gl i
S 5Pl umb ol & ES4 ol
g oo JUS 3 551 s SISl 05 i
ES5 coleg ) 9 9)b o )bl cuwl (Sl 55 (slaass 4
b 555 @l &8 gme cpl 4 (392 4B oty ()90 4y
iyl dlax 5l U8y g Adpody (9o (Slacia

Ny o o35 (55 5

S35 el oo i g iy ) Jod>

& . aWye |
(»‘3) C S ] . B e
o3l> Sl
)

IEA | (quad btu) *aJsl (55,5l g5 ailyus | Loyiws | ESL

Oy

e [T
(Btu/2015$ GDP PPP e

IEA | (quad btu) YaJsl (g5 B pae ES3
dxgd
gl 555l Wy — adgl (55l Bpal 1Sl
IEA | ES4
adg (555 S e oxeb
Sl | i 5 S €8 b 5 |7 O
49,04 | ESS
SE» ol
o9

3aios Clsloes 1dlo

5 39w sloatld im) o adld (Shy 4 g L
duolre gl Min-Max (jdg) j1¢(V) Jgdo 5o (aizjo
Ll j) 29800 edliul 551 coel (S 5 a3l
d sl g (a3l S (g7l Cutel ad i oS
sty sl yudy (5] il Bl yud o Sl
odimd Ll yadld K Jlade (09 ik By ol
25 dlaly 315 o yd 3 Mie) A3l gy Camdg

Do oo 03lau]

4 Develop-Ability

5 Primary Energy Production Per Capita

¢ Energy Intensity of Primary Energy

7 Primary Energy Consumption Per Capita

INDU = f(GFCF,FDI, TRADE,ES)  (3)
Ol e 0052 LS 5 diusly yaxio INDU YU dldles 3
& Caivo isu 03938] 05l b &S Cawl (0 imiuo
5 95595 9) S9 e Sl s (AlBL ags
5 (VoYF) oher 5 "o Sllllas 1 pldI bl
(GFCF) LallBb ol dslo puo (Y + YY) Tog5gl § dlgis’
WYl Ad)y duopd daly 4 J S e S lgie
Eduo)yd 0\9&4{ (FDI) U_})B oaiuno L;).\fd.iln).w
Cygody 30 (Trade) o)bw o (S50 (2IBL algr
U wloads Jao oyly b 2L g 5l sao)s
Gdiie p 55 el S  Jalgs ol b
Sha b bpiie ol codls s ubos
odimd Ui g ol s e ES .8ilons Tl Sl
d Sladllas alio 5 cusl (65 el (oS5 (a3 Ls
ol > (VVY) ohler 5 g (Y0) 0265
3 3l ol Gadls pSojlul 5o Bedos
Caial A iy &S (V) Jodo 43 0 &) sl iy
2 @ ESL .l oads oolaiwl 555 0 g 0 1) (555
(o Socdgu plo o) i mlio (1392 oy
ol Ly Taes 45 515 o)L3l glazan (550
b oS 0yS 0 0 0 1) (amecun; JBlue colgido
Dy g sl y (g5, ) eolaiwl ¢ A5 )Ub
03l et Olysar |y 5l cuiel Tannys
(bl ol 23S oo a3 55 (55 oyl o Sles
Sl drwgd Cud ybo» 008 uSxio drw gy cuLB ES3

L Ali

2 Kitole & Utouh

3 https://databank.worldbank.org/source/world-
development-indicators



https://databank.worldbank.org/source/world-development-indicators
https://databank.worldbank.org/source/world-development-indicators

Ol 2 b o (651 atel (il 130 o 21y IK0d 5 (ylatexe of

e 0 K Gile &l we o) S
5 lalin] yusie G oS olKin claibin] gum)S
Lo puite oo 8 kS o ygu st gaw S,
e Jbo cal > S s My i
e Sl 0aiS oy Jole S lgisay sl
bl e 05 S)le 4 S o Jos o,
b9 4 Joo el ol o o Bl sl Wlgi o0
b puicto (pr Laslgy g 395 o pumdl cilisio > ai>
o Jisn jgbay el ol S
G oyl o Lg‘djlim] oS 0 Jde WNigd o

1wl 2 g0y

oy + By, GFCF, + B, ,FDI, +B, ;TRADE,

+ By 4ES; +g, if g <y
INDU, = , )
ay +By1GFCR, + B, ,FDI, +B, sTRADE,

+ By 4ESy + ey, if gy >y

LS)M) L5|<\5L'Lw1 Jre o oJ.;.mJL')U;} at \flg Aslxo o
Sliwl Hlaket 5 (WS o e 1) pafy e &S
ol culpd g 9oy oured Ld o Ui ) g,

JE V. Mj))_m)s

SRR Sadl .0
ol aios (sl yuito Loy Lol (V) Jgir 3
WAL cl alopw  SE ol e
5! el 9 Sl (( 2)B it (55l ke pus
b ply b miuo pusio pwSke Cuol odds &)
i (Nox b a8 cul YANY ] sl 9 YA/FY
Gl g Jloy bwd ujss oima sl (—+/¥5) Sl
2 ol JBb (alBL gl o prw (s
Vet 0SSl b Al ol aplop JiSis ( Jlis

Xig=—L—MN__100 ()
: Max — Min
Min g Max (picced .Cowl odd Jlog jlade Xiq g
o QW 1) ald jlade aleS g Al S 4
0anli S§ Hlade 3g yieS (Bg cpl pogMe L
26yt 5 cygyhe Mia) A3l yigg Cupndg okimd Lt
2Dgu5 oo odlatwl (V) dlasly 51 ()29
Max —
Xid X

=——2 %100 )
’ Max — Min

Jeep Gk Ll ceps dm dbspe

ol 0 & ek e awlxe Eg) :@
ESly adlle )50 (slo el slaws n ¢ Jgo)d
gaw Bl FS05 Ve 4 de e a5 ) pley
o (F) las 3 sl ity ails

il 0 &3] (V) dolee  ewsliasd)
INDU, = Bo +1GFCF; +B2FDI, +BgTRADE, (g

+ ﬁ4ESt +&¢

Calys Siles By 5By By «By g e J| (258 <Bo
LIkl (g )30 gy canl oS dlax gy g
5 kS pf bulyy Jdod gl edes jobay (TAR)
2 dly e (Prudg e S Sl )
Glabinl yuie G bl alisee au5y dix b 9o
&S Gl cpl 5208 gy ol e e odlaiuwl
sy PR ) b alises bl )3 b paie (Ll
2 oRoh Jho (pl IS (o0 S ol gaw S
& &y ey paie Sy b & Al
b b slan] (olall e gacunsy

! Threshold Autoregressive



00 VEoF Gl Y o)losd otd Jlo o taio Slaiil sla iy sole dolilad

Bl wposs o8 (K3 dly ady el @ls ¥ Jgan

oybl | Jloisl [ dles Jeesos
3958 sl
Svsvs | et | iU | TP
coo 350 | ]
-o/¥a | +/-++ | GFCF ol alo po f
liSale N
viav- | MA | FDI | ST 4,
B e
“\/SYA | -/f¥¥ | TRADE &l
—Y[a.5 | of-0f ES &5 el
o,bl | Jlis! | dled ey
3628l 50l 3
A% | ofeee | DU | TP S
. . E 5 A
ISl o
sisa8 | feee | FDI| ST 8
RESpST %
~¥/A\Y | /- | TRADE &los )
—O/O]Y | efe- ES 5 il

by 1y Hlogs cpyidas (VF/+F) YU jlae Blyzdl 4
ol (IS ALo gy > Wil Slyons by
OSle b g ()l medites )4y o
ly il polis (VVQ) Cute (N 5 dopd +/¥Y
39)9 50 39 Sllwg jI (S aS dad o lis
FoI00 ke b O)lod puxie Gl ()5 alo yuo
Ol3 90yl 5ylate @je Vo /YD Hlre Bl ool g Aoy
ol 1y JBb (2Bl wdg 5l s phaw 5 (o
9 OY/AY 5:Sko b 35 (655 Cuiel (ol a2 o
b ysie Gleo |y plugs (pieS DAY jlas Bl
2 5 il Sl T Caniy il g sl

sl gy 3)90 0393 (b )9l

G gl puite oy ol Y Jeaa

ES TRADE | FDI GFCF | INDU Jees)

av/aY ¥-/50 /¥y V¥ YAIFN oo

INIEZN ¥y/ea AYN Vog Ya/vy Sl

2o Slslrs 108 lo

&l Ol ose3l o it lia) s 0 4y g
2 093] @l sl o oolizl (Suililen )

Fojlol Jlde a5 cul ol 51 S (F) Joo
Sl oyblie yobods a8 sl DNV L plys saddmlne
dopd Vo liaebsl o (0 Slyoo polie sV dgas
aud 3 0y Bl cpl .l i (Y/¥R) 0oy 0 4 (V)
obts |y b psie (oo Storily alasly 395 2 (e yauo
Ly Jbe sl puxio oy cododidy dlayly 3959 5 A2 0

Oy SBA1S (azon (903l @l £ Jgua

sals. | OMDS | YIVE | OY/FS | FA/SY | an

FV/AQ VE/VY —«/YA | =Y¥/OY | Y¥/A. oS

Gl o
DAY ARVATA N3 VW | ZIAY s

slixe
Y| NS | VA | s | S
YAY | YN | BV | SDA | YIYA | Saas

oslel
YI¥A FAY | SYIVY | OVEY | V¥

=Sl
AR\ Y /e e /¥ Jles!

Sy
Y ¥4 Ya ¥a i

Slialie

Sl Foyll | woyo | woynye Obweb! zans
Y/os YIY 1 (0) oot &
A (0) b w18
ve |y | T Yhals

a5 Clsle 18 lo

325 Clslos 1blo

S yeme)Sy JSite joy il (s pSels jolateay
- S9d ogeil 3l eolaiel b baysie  sliws! g0
D9e3) 5 s 5 ] (ADF) "l
Sl sl 50 35 sl o don (V) Jp>
sy y905) W pse ! (6l 13 itanss Lians] prdans 5

! Augmented Dickey-Fuller



Ol 2 b o (651 atel (il 130 o 21y IK0d 5 (ylatexe o1

420

415

410

405

400

395

Sum of Squared Residuals

390

385

ES = e o o e

L
=
=1
=

s Slslore 1as o

il yie (el gl (F) Jodn 55 yike (oy 2 812
s ol o 4y bl ko yend gl (V) S 3

bl yoite el o303l 5 T Jga

©lx o Egoome Sl o
Lailowe =33)
YAQ/Y Y 855 il Ay

$A5/s Y &5 el

3aios Clsloes 1i lo

il e )l cd geil Y Jgi

Jae F a)l.oi B
) R F o,b!
] oobie
s 4> \&
WAY | warirsa | saraesy | 9 2
Sl S
VNG sl lude

a5 Clsloes 18 lo

Olge 4 (ES)s5 ! cuial (F) Jgd> mls bl
S5 sy pie e o 4t (V) Uy
0253 9 b Sl Cuss S 32 cplply ol

D90 ol

2 Bai-Perron

P dapite (Suibilen o bl ooy jl om
ly el Joo (90 (oS (558 b5yl am
lolis ly BDS geil Joghie
Gl oad odlatwl odly p Jad e sla Siuly
Sl o amd 0 oLt (B) Jgix )>BDS yge)l gl
b ) S Jlessd e (5 b Y ) calisea slal
9 2 b (b Sy jho 4o &5 cul
BS o Aol 1y ooly jo des e sla Swly
o d9mc 9 538 Siledde sl cnl e
Oge S 95 Jhe aile (b d sl Je 5l oalizl

ol (& ygpo slailin]

BDS O?A}-l w0 Jods

Jleia Juro Iyl | BDS oyll | sla
/ RN 4 Y
/ RN VAR ¥
e «[YA <IA ¥
/ WAL -/+av 0
/ WAL -/ 0v 5

G5 Slnlons 108 lo
olyod & (65 5] ol yuxito ¢ Baio Clanl & an g
Sl ogill slody S lsisar ol (sloygaSy aidy
2l el psas obj)l labl e s
pitn Glyiees |, ES 4By 45 Jua 1) Joge
oo s pyiaS 0o i 5 (Sl
o) cplply s o L 1y (SSR) ssleudly il ye

] o sl L;‘AS\.L»] Jyes O|91.cd.g Jueso

! Broock-Dechert-Scheinkman



ol Sl om ol 2, imo 15y (gloaijls i
S5yl Skl hie S ol @3y » & cul
b Ble Sl & cuwl g8 5,84

S (5 9390 Bl )b g ()15l
e Sl g5yl ool aw oS (Sloj pgd w3
lysze oI55 g @gyee plE o aibd
b opl 0 Ded e (gblime s heciw
Lol ijloline g Cute Glizmon b yusie (oolod colps
oo ol @il ials bl 5l S 5l oad
a3 o ol oS adl yials < AYA @ ol wlo
Ay g &by YU aplopr oL ¢l el Lll38l L
FB S wlojw calil 4 a8l L o
35 2B el (ISl p (o o ol B3
Jis) Sl Yz o8 ol aisly, gl +/+1) &
US55 (eSS L5 @ 00 Lol S oo SIFDI S
Cybs o s o blae o cwl (I3 gl wle
bl 55 s o ylis a5 ole 3L ylolize o +/FVY
P plopen (28 )b Vb 5yl ol
S5l Ol Ly cl o A Lol sl )gige
B 5 e e S e
s gl B S 0a8 0 ol (6 i)
Col 5Pl il gt gibine y ceds
5 V0L ply pod w5y 3 o) s &S ssba;
o &S el o]l (S s cpl ol cato
Jole S Jh Gl el (Sl e e
39 29 bt ad) Syome Jolo dy 0aiiS 90000
aoye (Sl dpe WMy S, el )b
Olisebl Jul3dl g ed cllog s 55y
Caluo i 039381 (55,1 Ady cargo ¢yl dlo pus

Do s

35900 @l csbplonl (slagyail g dub & 2l
S 51 a8 smd o L (A) Jgdo o (glailiwl Jao
Ly S (330 039381 (35,1 32 (3Ll (gl pusite
AYLL Soml @yl cutel i) 99 3 58,5 518 4
oy (o5 Oyle @S o s OV/OV bl )
bulyd 3 gadgnie g olall glapsie ole
9 Mk g & (5] el &8 Sloj L (651 el
o (Folite gl o0 gl
Sil el o oS Sloj (Jgl ]y 5> S 0
DA ol dylo s oy sl il M 51 28
&S Cawl o pd S o > Jblize g </YVA L oy
Mol 3 (S5 ()l lo o pho s o s
ol 3 el (G35 ol lalyd > oo )
dgp8 Sy Jole plyiea o)l lopw o
9 Mg Cad )b (S Bk jl g 038 Jes (535
S |y (siaio 03933 (051 A8 dacdluy j dest
poiiae ()RS plojw oy (pizmen jlee
(Sl oS 00 5,1 holine 5 +/¥OY L il a )l
oly i)l » (2B aloyw 99 558 )18 ]
oy el (501 Slaboll byl b ) 558" (salgs
U] 00418 Lugeus i85 s iz ;3 FDI &S Lins
b 5 <yl puite S o Wl ) (Jlo (300l 5 (593
O3l 2 g JB S TOFY jlias g e 2
Ol il 38l 51 il Wlgs o a8 5)ld  sixio 0438
5 ldawly Y Gls)ly ()5 claylil el
(Jo oo 3 a8l (JED glio (g pdal) Gl
o 3 9 = YOV L ply (655l Captal puiite 2
13 48 Canl o 5 WS oS el lsline YU liabo]
Cuod b adye ) S 0l Cutel (b gshaw
dos o el lp (Sl plys @ <5
jo g3 Caiel a3l ) (i Gl g 4S5 e



Ol 2 b o (651 atel (il 130 o 21y IK0d 5 (ylatexe oA

55 Sl o 450258 oo b Laaily e gonma
Sy ot b g bl (dlabaly imio 4
e Sl 5ol 6351 Coel o &S Sloj B0,
9o 55 Cllwg g Slanebll el (Sl
A5y ola 8l gl ysie ple (6,138 5 ana s
ool cailiw] pdans I ygue 5l o Lol 395 oo giniio
Jos (mimo ol 4y by by plgie 4 (55l
Sxhcaly Gl (g9 0 Rl g g AS oo
O S (ol 298 o0 S5 SCud b dnngi
sl Cuenl pslabil Sl 3gag 48 b
5238 2> 55T G (o s 5 (55
(53 glcdlwy; Sl &g s
5 (29 S5 yol dn g5 ol i & (hSugss
) y5—iS Bl go &8 (5551 Byme LIS (&5
Jae ol YU w3y 4 6yl cael Gl w3,

XS

S 5 4
UAYSY 0y slaodly I oolawl b ¢ guis opl jo
lbul Bl lailinl gm,S 395 ooy g VEe)
235 glpl slatdl 45 i (55 il
W8S B (qwrp 2y90 o iS 03938] ()]
5 Gl i g5yl culel &S ob ol @
ol 48 lej g 3yly s gaie a0l y > (elasliw]
o o 5 3y9n sl o & asla
S92 ) 0 JelS (o sy slacskus
Sl ogag ausyd Wb oo ol cpl ol walyss
by o) (slbcanlow 45 sl o) Sl ¢ slali]
sl @ lpl olaiBl > i Jlub a8y sl pY
gl o 31 ygue 52 35505 olisl ol o sl oo
g sl Cosi 3k 5l (DVOV) (55l ol

S0y sl el 55 Jae il sl pasls gl
VAL il (R?) cyoesd sy ylie S oo a0 |,
&S Cunl VY Ll el fdsd sl o g
Jbo cwle  Siadpusy  yad exad Ll
top Sy jl yiaS (elad o 3 F o)l il e
ool Jio Jgsb BB IS il Sl g 0330 ol
Slaodl ogeil Jold pasuls slagygej] @l
“Ubgy (Stawadg g0l (ARCH) (il
123 g0 i Lym Sl 39 Jloys 9ol 5 6 08
I e g 0 AB )5y SedlS 98 oS

Caol LU g pime (gylo] bl

a5 J2e 9l p ol A Jgaa

(ES(-1) < OVOY) ) 5SagS ailiwl yuiio : Jol w25,

NS , e
Jas! | T o)l |
/ YEINEY | elee¥ | +IYYA GFCF
/ YEIANY | e[eeY | eIV FDI
ofene MAYA [o5F | <[OFY TRADE
/ NNEee | ey | = /YOY ES

(ES(-1) = 0Y/0Y) (gobue b 55,50 aibi] puiio 1293 w25,

| Gl JYE
Jas! | T o, I oy
eee | oviORS [NF | <INYA GFCF
ofoes AYAIN YRR B Y RN FDI
YRR SN A RYARY I RV RS ¢ Ry A a'a ¢ TRADE
o[+¥Y y/vay o+ ¥¥ DAY ES
of ooy AYARR Y/ANY | \Y/FAA C
<IYA R-squared
VY Adjusted R-
squared
feen VWY/AYY F-statistic
Yy YTy Hetﬁggf:k;%aét:'ty
W VA | Sl Corelaton
<IYAY <I¥AY Jarque-Bera

325 Clslos 1blo




D)l 252y @lie (2)l5 pSl> gl )3

Bodld o9 (w ywd 3
Sy Ul imgty cpl ) eolaiwl 350 (slodl

ol g Sl Sbolpl (Dl (gyenen
Sygo yd odly .Llods 33 63)5] éwu*’

oy o8 Jolxi
ezl eS8 Hlie dlds 5,55 )0 B aius s plos

Yo =z
,C,‘_“)‘ '”.... ‘-;,’,l..“.. - CA_}'_]l,_é J‘ol} d‘jl_a‘a

Slwslal
slayld b eguae ogajl dlie cpl (pgli )
Cowl ol oalaw! 4.3[..&»

References

Abdelsamiea, A. T., El-Aal, A., & Mohamed, F.
(2025). Optimizing energy consumption efficiency
in global industrial systems using the random forest
algorithm. International Journal of Energy
Economics and Policy, 15(3), 239-244.
DOI:10.32479/ijeep.18796

Al-Ayouty, . (2020). The effect of energy
consumption on output: A panel data study of
manufacturing industries in Egypt. European
Journal of Sustainable Development, 9(3), 490-502.
DOI:10.14207/ejsd.2020.v9n3p490

Ali, M., Zahid, M., & Akbar, S. (2024). FDI and
industrialization: Evidence from selected Asian
developed and developing countries. Pakistan
Journal of Humanities and Social Sciences, 12(4),
3093-3101. DOI:10.52131/pjhss.2024.v12i4.2541

Alshukri, A. A. (2016). Value Added In The
Industrial Sector Algerian And The Factors
Influencing Them For A Period Of 2000-2014
Econometrics Study Using Modern Statistical
Methods. AL-Qadisiyah Journal For

Loy ol jlcwl (gy9p0 (555l @lie & (dSugss
bolas )3 (o)l 4le po 5 9 52 M5 Cudylo dmugs
Syl e ORIl gileoyss 5 Sl
2 S 28 B g Spae b 3 pliies
oite ) pluebl clll 5 gylul g pleo
Sly 03l obel ()bl 8 cosl 1) (g5l
SIS hloyw i g pogad iy (gl 4l s
Slos)gld aiej ) ohagh (il 0je> (215
bodasly >l (gy900 b gy9000 b g SL
&S dgu oo Dl 8 o Lisu acwlw
S50 gl b Cato (isy drwgs sladaly
SIS (g5l @iy &S gpsba N Sinlen
Gl xSl b cuwlie Jg0 slacoles 4
Mol slogs)Sen by aisd (bl
jh ol g5yl oy slasyglé JEsl ane; )
ols sbol 5 Sl g lihio glaglojls cud)b
b Klg5 oo j3 5y loj Dlyyde 5 (yled )
oMo SB)) g 5l Caial Cogh ) ok
2 S5 el 3l o (6pSose sl Al andls
5 @l CbMol ©ygps (Grio dawg e
ol e ) G 98 631 S 5 (el
adlad Liliel Gua b b cb Mol oyl Ded
SiA GlpeSe 29 9 Gupde W a5 Eal
M5) (S5 4k 5l ei5as (6553l il 55,5 & j50
OredS 35 (630 5 (ooladl Jlate Sl aSy (e 4
& cwsly Hlanl ol o Jaslpd cpin 50 S g
Sy wsdpmly Blopj glpea GGyl cul
Olnlslasdl 3 ixio 035531 (01 5 Ll 43, Lol

b

Bl ol


https://doi.org/10.32479/ijeep.18796
https://doi.org/10.14207/ejsd.2020.v9n3p490
https://doi.org/10.52131/pjhss.2024.v12i4.2541

Ol 2 b o (651 atel (il 130 o 21y IK0d 5 (ylatexe T

industrial production using the logistic smooth
transition regression approach. Discover Energy,
4(1), 34. DOI:10.1007/543937-024-00061-5.

Hamidi Farahani, A., & Abbasi, H. (2022).
Investigating the Effects of Financing, Human
Capital, and Research and Development on the
Value-Added of Iran's Industrial Sector using the
Panel Quantile Approach. Journal of Industrial
Economics researches, 6(20), 15-25. (in Persian).
DOI:10.30473/jier.2023.65037.1341.

Hao, Y. (2022). The relationship between
renewable energy consumption, carbon emissions,
output, and export in industrial and agricultural
sectors: evidence from China. Environmental
Science and Pollution Research, 29(42), 63081-
63098. DOI:10.1007/s11356-022-20141-0.

Hu, Y., Guo, D., Wang, M., Zhang, X., & Wang, S.
(2015). The relationship  between energy
consumption and economic growth: Evidence from
China’s industrial sectors. Energies, 8(9), 9392-
9406. DOI:10.3390/en8099392

Khalesi, A., Abbasi, A., & Alimohammadlou, M.
(2022). Defining the Effective Factors in Iran’s
Export-led Industrialization. Majlis and Rahbord,
29(111), 219-256. (in Persian).
doi:10.22034/mr.2022.4652.4541

Khatib, M. A., Seifipour, R., & Rahimi, S. (2009).
An Analysis of prices of energy carriers on the steel
industry in Iran. Financial Economics, 3(9), 23-36.
(in Persian).

Kingdom, E. O., Worika, I. L., & Umofia, N.
(2017). The impact of infrastructural development
on Nigeria's industrial sector. African Research
Review, 11(3), 23-30. DOI:10.4314/afrrev.v11i3.3

Kitole, F. A., & Utouh, H. M. (2024). Foreign direct
investment and industrialization in Tanzania
admixture time series forecast analysis 1960-2020.
Applied Economics Letters, 31(20), 2110-2117.
DOI:10.1080/13504851.2023.2211324.

Le, T.-H., & Nguyen, C. P. (2019). Is energy
security a driver for economic growth? Evidence
from a global sample. Energy policy, 129, 436-451.
DOI: 10.1016/j.enpol.2019.02.038.

Lee, C.-C., Xing, W., & Lee, C.-C. (2022). The
impact of energy security on income inequality: The

Administrative and Economic sciences, 18(4), 120-
138. DOI:10.33916/gjae.2024.841

Alsulamy, N., Shoukat, A., & Elgammal, 1. (2025).
Business Strategies for Managing Non-Renewable
Energy Dynamics in Saudi Arabia’s Manufacturing
Sector. Sustainability, 17(10), 4331.
DOI:10.3390/su17104331.

Ageel, A., & Butt, M. S. (2001). The relationship
between energy consumption and economic growth
in Pakistan. Asia-Pacific Development Journal,
8(2), 101-110.

Arjun, K., Kumar, S., Sankaran, A., & Das, M.
(2021). Open door system and endogenous growth
in Indian economy: An empirical analysis on the
role of human capital and R&D in explaining
industrial productivity. Management and Labour
Studies, 46(1), 24-37.
DOI:10.1177/0258042X20976948.

Asaleye, A. J., Lawal, A. I., Inegbedion, H. E.,
Oladipo, A. O., Owolabi, A. O., Samuel, O. M., &
Igbolekwu, C. O. (2021). Electricity consumption
and manufacturing sector performance: evidence
from Nigeria. International Journal of Energy
Economics and Policy, 11(4), 195-201.
DOI:10.32479/1JEEP.11399.

Emadzade, M., & Baktush, f. (2005). The Impact of
Education on the Industrial Sector Value-added.
Knowledge and Developmen, 1(16), 37-50. (in
Persian).

Esakova, N. (2013). European energy security:
analysing the EU-Russia energy security regime in
terms of interdependence theory: Springer Science
& Business Media. eBook.

Fang, D., Shi, S., & Yu, Q. (2018). Evaluation of
sustainable energy security and an empirical
analysis of China. Sustainability, 10(5), 1685.
DOI: 10.3390/su10051685.

Gold, K. L., Adetunji, K. O., Yusuf, H. A, &
Sulaiman, S. (2024). Electricity production,
consumption, and manufacturing sector
performance in Nigeria: A multi-decade analysis.
Journal of applied economic research, 23(4), 1077-
1098. DOI:10.15826/vestnik.2024.23.4.042

Haj, H. O. E., Kalai, M., Aloulou, R., & Helali, K.
(2024). Energy consumption threshold in the
context of structural breaks: evidence from Tunisia


https://doi.org/10.52131/pjhss.2024.v12i4.2541
https://doi.org/10.3390/su17104331
https://doi.org/10.1177/0258042X20976948
https://doi.org/10.32479/IJEEP.11399
https://doi.org/10.3390/su10051685
https://doi.org/10.15826/vestnik.2024.23.4.042
https://doi.org/10.1007/s43937-024-00061-5
https://doi.org/10.30473/jier.2023.65037.1341
https://doi.org/10.1007/s11356-022-20141-0
https://doi.org/10.3390/en8099392
https://doi.org/10.22034/mr.2022.4652.4541
https://doi.org/10.4314/afrrev.v11i3.3
https://doi.org/10.1080/13504851.2023.2211324

of Advanced Research and Reports, 17(11), 263-
271. DOI:10.9734/ajarr/2023/v17i11572.

Ogunsola, A. J., & Zwane, T. T. (2025). Energy
Efficiency Policies and Industrial Growth:
Unlocking West Africa’s Production Potential.
International Journal of Energy Economics and
Policy, 15(2), 441. DOI:10.32479/ijeep.18138.

Onatuniji, O. G. (2025). Electricity consumption and
industrial output: fresh evidence from economic
community of West African states (ECOWAS).
Journal of Economic and Administrative Sciences,
41(1), 381-398. DOI:10.1108/jeas-09-2021-0177.

Peng, J., Chen, H., Jia, L., Fu, S., & Tian, J. (2023).
Impact of digital industrialization on the energy
industry supply chain: evidence from the natural gas
industry in China. Energies, 16(4), 1564.
DOI:10.3390/en16041564.

Prambudia, Y., & Nakano, M. (2012). Integrated
simulation model for energy security evaluation.
Energies, 5(12), 5086-
5110. DOI:10.3390/en5125086.

Qazi, A. Q., Ahmed, K., & Mudassar, M. (2012).
Disaggregate energy consumption and industrial
output in Pakistan: An empirical analysis.
Economics  Discussion Papers, 2012-29.
http://hdl.handle.net/10419/59591.

Roodbari, M., & Aboinoori, A. (2017). The
relationship between energy intensity and level of
industrialization in selected countries. Iranian
Energy Journal, 20(1), 141-160. (in Persian)
http://necjournals.ir/article-141-1046-fa.html.

Rosita, T., Zaekhan, Estuningsih, R. D., &
Widharosa, N. (2021). Does energy efficiency
development in manufacturing industry decouple
industrial growth from CO2 emissions in
Indonesia? International Journal of Environmental
Studies, 78(4), 573-587.
DOI:10.1080/00207233.2020.1811575

Sahu, S. K., & Narayanan, K. (2010).
Decomposition of industrial energy consumption in
Indian manufacturing: the energy intensity
approach. Journal of Environmental Management
& Tourism, 1(2), 22.
DOI:10.15826/vestnik.2024.23.4.042

Song, Y., Zhang, M., & Sun, R. (2019). Using a new
aggregated indicator to evaluate China's energy

key role of economic development. Energy, 248,
123564. DOI:10.1016/j.energy.2022.123564

Li, J., Wang, L., Lin, X., & Qu, S. (2020). Analysis
of China’s energy security evaluation system:
Based on the energy security data from 30 provinces
from 2010 to 2016. Energy, 198, 117346.
DOI:10.1016/j.energy.2020.117346

Lin, B., & Raza, M. Y. (2020). Analysis of energy
security indicators and CO2 emissions. A case from
a developing economy. Energy, 200, 117575.
DOI:10.1016/j.energy.2020.117575.

Mahbub, M., Makuku, M., & Yasin, M. (2025).
Sektor Industrialisasi dan Pengelompokan pada
Perusahaan Negara. MENAWAN : Jurnal Riset dan
Publikasi lImu Ekonomi, 3, 63-68.
DOI:10.61132/menawan.v3i3.1396.

Makieta, K., Mazur, B., & Glowacki, J. (2022). The
impact of renewable energy supply on economic
growth and productivity. Energies, 15(13), 4808.
DOI:10.3390/en15134808.

Merab, I. V. O., & Hassan, B. (2021). An Empirical
Analysis of the Energy-Growth Hypothesis for
Nigeria (1991-2019). Journal of Energy
Technologies and  Policy, 11(5), 18-28.
DOI:10.7176/jetp/11-5-03

Mozaffari, z., & Ghaderi, S. (2021). The role of
human capital in the industrialization of Iranian
economy; Applications of fuzzy logic and GMM in
time series. Journal of Industrial Economics
researches, 5(17), 45-58. (in  Persian).
DOI:10.30473/indeco.2022.8356

Nagvi, S. K. H., Zahra, H. S., & Khan, G. (2023).
How does Energy Consumption Affect Sectorial
Value Addition? An Empirical Evidence from
SAARC Economies. Pakistan Journal of
Humanities and Social Sciences, 11(2), 2107-2117.
DOI:10.52131/pjhss.2023.1102.0510.

Nepal, R., & Paija, N. (2019). Energy security,
electricity, population and economic growth: The
case of a developing South Asian resource-rich
economy. Energy Policy, 132, 771-781.
DOI:10.1016/j.enpol.2019.05.054.

Nwokoye, M. O., Nwokocha, A. F., Okoye, N.,
Onwuka, I. N., Okechukwu, S. C., Ekwugha, J. C.,
& Odunukwe, C. M. (2023). Impact of industrial
sector growth on Nigeria economy. Asian Journal


https://doi.org/10.1016/j.energy.2022.123564
https://doi.org/10.1016/j.energy.2020.117346
https://doi.org/10.1016/j.energy.2020.117575
https://doi.org/10.61132/menawan.v3i3.1396
https://doi.org/10.3390/en15134808
https://doi.org/10.7176/jetp/11-5-03
https://doi.org/10.30473/indeco.2022.8356
https://doi.org/10.52131/pjhss.2023.1102.0510
https://doi.org/10.9734/ajarr/2023/v17i11572
https://doi.org/10.32479/ijeep.18138
https://doi.org/10.1108/jeas-09-2021-0177
https://doi.org/10.3390/en16041564
https://doi.org/10.3390/en5125086
http://necjournals.ir/article-141-1046-fa.html
https://doi.org/10.1080/00207233.2020.1811575
https://doi.org/10.15826/vestnik.2024.23.4.042

security.  Energy  Policy, 132, 167-174.
DOI:10.1016/j.enpol.2019.05.036.

Sovacool, B. K. & Brown, M. A. (2010).
Competing dimensions of energy security: an
international perspective. Annual Review of
Environment and Resources, 35, 77-108.
DOI:10.1146/annurev-environ-042509-143035.

Sovacool, B. K., & Mukherjee, 1. (2011).
Conceptualizing and measuring energy security: A
synthesized approach. Energy, 36(8), 5343-5355.
DOI:10.1016/j.energy.2011.06.043.

Taghilou Barzelaghi, M., Rahnomay Garamaleki,
G., & Dizaji, M. (2014). The Effects of Internal R&
D Expenditures and Intermediate-Capital Imports
on Productivity and Value Added in Iranian
Provincial Industries. Productivity Management
(Beyond Management), 7(27), 15-50 (in Persian).
https://sanad.iau.ir/en/Journal/jpm.

Tamuno, S., & Edoumiekumo, S. (2011).
Industrialization and Trade Globalization: What
Hope for Nigeria? Sophia: An African Journal of
Philosophy, 13(2), 33-42.
DOI:10.4314/sophia.v13i2.

Uktamov, K., Abdullayeva, S., Rejapov, X,
Mambetjanov, K., & Imomov, J. (2024). Improving
regional energy security assessment criteria in the
republic of Uzbekistan. Paper presented at the E3S
Web of Conferences.
DOI:10.1051/e3sconf/202458701020.

Ul-Haq, J., Visas, H., Rehan, R., Hye, Q. M. A, &
Abbasi, S. (2025). Toward energy security: The role
of industrial intelligence and high-quality economic
development. International Journal of
Management and Sustainability, 14(2), 530-547.
DOI:10.18488/11.v14i2.4213

Wu-liu, Z. (2010). Threshold Model of Two-Sector
Production Function and Its Application——A
Case Study of the Relationship between Energy
Consumption and Economic Growth. Journal of
Applied Statistics and Management. Open Access
Journal Article.

Yao, L., & Chang, Y. (2014). Energy security in
China: A quantitative analysis and policy
implications. Energy Policy, 67, 595-604.
DOI:10.1016/j.enpol.2013.12.047.


https://doi.org/10.1146/annurev-environ-042509-143035
https://doi.org/10.1016/j.energy.2011.06.043
https://sanad.iau.ir/en/Journal/jpm
https://doi.org/10.4314/sophia.v13i2
https://doi.org/10.1051/e3sconf/202458701020
https://doi.org/10.18488/11.v14i2.4213
https://doi.org/10.1016/j.enpol.2013.12.047

