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Abstract
Objective: Improving health has become a significant societal priority because, as a component of human
capital, it improves the ability, efficiency, and quality of life of the labor force (Wu et al, 2021). Moreover,
human capital accumulation is a primary determinant of economic growth through its impact on
productivity (Jude et al, 2015). Based on this, it is possible to establish a relationship between economic
growth and the accumulation of human capital through health. Health is multifaceted and no single
variable defines it, but in most studies, life expectancy at birth, death rate of children under 5 years old,
and vaccination rate are calculated in most studies (Arora, 2001). Past studies mainly suggest three results
to reveal the effect of health on economic growth; The first group shows a positive effect (Li & Huang,
2009 and Shen et al., 2020), the second group shows a negative relationship (Jude et al., 2015; Tobing &
Jeng, 2012 and Wang et al., 2019), and the third group shows no relationship (Mehrara, 2011) between
these two indicators. On the other hand, some studies analyze this relationship with combined data and
the results provide different results depending on the different groups of the statistical population
(Acemoglu & Johnson, 2007; Jude et al., 2015 and Wang, 2011). Environmental degradation is one of the
negative consequences of economic growth (Destek & Aslan, 2020; Ehigiamusoe et al., 2019;
Ehigiamusoe et al., 2020; Mohsin et al., 2021 and Usman et al., 2020). The widespread consumption of
fossil fuels and the emission of carbon dioxide CO; is one of the concerns of researchers and
environmental stakeholders, and it has caused them to provide solutions to deal with environmental
problems (Acosta Castellanos et al., 2020; Ehigiamusoe et al., 2019 and Ehigiamusoe et al., 2020).
Recently, there has been a relatively large literature on climate change or environmental degradation, in
which various indicators have been used in the analyses. Emission of greenhouse gases is of fundamental
importance among these different indicators (Rafique et al., 2022). However, studies have mostly used
CO- emissions as a proxy for environmental degradation; Because the emission of CO; has the highest
share in the emission of greenhouse gases. The review of theoretical and empirical studies shows that the
role of health improvement on economic growth and environmental quality has not been investigated
simultaneously. Therefore, the current research has used a dynamic stochastic general equilibrium model
with the aim of understanding the effect of positive health shock on economic growth and environmental
quality. The main contribution of this paper to existing studies is formed in three sections. 1) This paper
examines the effect of health improvement shock on economic growth and environmental quality in Iran,
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Abstract

which, according to the authors' knowledge, has not yet been studied. 2) This paper will be especially
useful for Iranian policy makers and provide necessary understanding for other developing countries. 3)
Considering the short-term improvement of environmental quality in the face of positive health shock,
this article offers a recommendation to move towards sustainable development.

Method: In this paper, a dynamic stochastic general equilibrium model is presented and estimated using
the Bayesian approach and seasonal data in the period of 2001:3-2022:4. In this regard, the studied
Dynamic Stochastic General Equilibrium (DSGE) model includes households with an unlimited
planning horizon, a representative firm producing a homogeneous final product in a perfectly
competitive environment, the government, the environment sector, and the oil sector. In order to
estimate model parameters, Bayesian method and Random Walk Metropolis-Hastings algorithm (RW-
MH algorithm) were used. The data of the observable variables of the model include seasonally adjusted
data of Gross Domestic Production (GDP), private consumption, investment and the government
expenses; which have been detrended using the Hodrick-Prescott filter. Brooks and Gelman (1998)
diagnostic test and Monte Carlo Markov chain show that the parameter estimation is appropriate and
reliable. This test shows three parameters, interval, second order moment (m2) and third order moment
(m3). After extracting these Markov chains of parameters using Metropolis Hastings algorithm, the
degree of accuracy of the chains was tested. According to the results of this test, the intra-chain and
inter-chain variance of all parameters have finally converged. Therefore, the Bayesian estimation results
have good accuracy.

Results: Figure 4 shows how the model variables respond to a positive health shock. After the shock,
the return on health investment increased, and after that, health expenses and exercise hours experienced
a significant increase. Due to the increase in the hours of exercise, the working time is reduced and the
health status is improved. The complementary relationship between capital and labor in the production
function reduces the marginal productivity of capital, investment and production. A decrease in income
will lead to a decrease in consumption, but the decrease in consumption and production is very small
due to the re-optimization of the household towards a better health status. Investment follows a behavior
similar to consumption behavior and faces a decrease. With the passage of time, the lack of physical
capital causes an increase in interest rates, physical investment and working hours, and finally, they
return to their previous stable level. The initial decline in GDP will follow the initial decline in economic
growth; Also, the decrease in GDP leads to reduction of pollution and improvement of environmental
quality in the short term.

Conclusion: In general, a positive health shock caused by increasing the productivity of health investment
leads to the improvement of health sector variables. On the other hand, this shock causes the
macroeconomic variables to decrease in the short term. Also, environmental variables will have a more
suitable situation in the short term when faced with a positive health shock. The results of this article are
consistent and similar with the results of the studies of Grossman (2000), Vasilev (2017) and Tor¢j (2013).
Considering the results of the model estimation and the importance of the role of health in the growth of
Iran's economy and environmental quality, it is recommended that: 1) health expenditures be explained as
a long-term investment in the economy; 2) using clean technologies to achieve sustainable development;
3) The use of renewable energies instead of fossil fuels should be put on the agenda.

Keywords: Positive Health Shock, Health Expenditure, Human Capital, Sustainable Development,
Dynamic Stochastic General Equilibrium, Bayesian Estimation.

JEL classification: C11, D58, 110, 049, Q59.

Paper Type: Research Paper

Citation: Shahbazkhani, V., Horry, H., Keshavarzi, A. (2024). The effect of improving health status
on economic growth and environmental quality in the framework of a Bayesian dynamic stochastic
general equilibrium model. Journal of Development and Capital, 9(2), 131-146 [In Persian].



65§"BS.Q“gge)lg)éMM}WQOL&'&'M)JQCMWWQ&%;‘
2w bgy (Bolai (ogee SOl

M g WS 1 R
- - PEWT S
o Gaagls ke

o>

£

ol Ol gl Jaoes Gy ) CokS g 3Ll A 5 S Cond g S Sl S0 ol ey Dua e
dﬁdbw63{“&j‘b‘ﬁ‘dh;uWJ%SJQL@?|MJJ3¢J)L¢Cé‘wd&';‘wjﬁ%suﬁéjka|Jbqu:v‘;J

& Ok Qs (b a5 Sl g sdalie LU slaeals 31 ke pl 4 el 0l il (55w 2005 5 bgy (Folad
ool 0l 03LWl WAV Sloyoys 50 S T 5 o s> SN s T (e s D pan gl

0Ly 5 S O3 o s JoJs 4y 5 0313 il 1) o e 5 5505 O ctand it SIS 13 0L ol tlaaly
G Al Kol alS OF Gl 5 b olg Sose s SRS (@315, p A b e GRS LIS Ol (2355
Wy Jals 4 i L e axrlse SalS b o gas g1 4k TG Gier 5 S an g ) S5 dalys yials
S g o 1y Sdacl S 3 gegp s Sy s CokS 5 okd alS S I 0L o (Desli S s (gLl A

S ks 3y 4 e L (I ke (5500 RIF I (SU S Lt WIS K (IS s 4 15 S e
6u,’xﬂw.4§‘,«q|yﬂlsgo.ml:_,s,at,;L.a:él(»&s6\;&@&;,;_1‘,4;6%31.;_,.5@@»@
23 pbaw g Luly ol s .Cudls dal g Ode oS 5 s cmlin Candy (Codhu Cuio SIS L 4l 5o howe )

sl ok Byl Gl anw 4 S g Sagn ol
D M.. 4@}; uj)L@"‘{dj«ﬁ J)Lﬂf 4)’-'{-}9 Wf” 4‘54‘[.‘4‘/4:4&'}»« oMo cjlﬂ'u o g:-:i‘ 44‘&":‘54513’ ‘Subj"

Q59 .049 110 .D58 (C11 :JEL (susdib
CuiS g sl Wby p S Cund g g 1 LOFY) e (g5,5lS 5 Loy g o sl J s (b 5lgs ol

IMNNFE (VR il g ta s alms i b gy ($3La5 0308 Dol 8 S szl 55 aoes S

WASNYE L ao F 5 o 0)90 csloyu g dawgs dloee
shahbazkhani.v@iauk.ac.ir :aeblly .ol (jle)S ¢ oMol 3131 olReisls eylo,S" sy oladl 05,3 ¢ J giomns Bkains 95
horryhr@uk.ac.ir :aeblbly .ol (ylo,S (lo)S yimls daped oKzl bl g o ke 0aSisly oliasil 0g )5 ™
a.keshavarzi@aem.uk.ac.ir :aobll, . olnl (lo)S o)lo,S sl dupad olSuiily wolaBl 5 oyt 048l wlaiBl 0g,5 ™"
VEXVIY s Wil & U VIV s e dy g, AR AV SN W NG NIRRT
oleyS il doad o8l bzl § o e 01Kl 1 pili
DOI: 10.22103/jdc.2023.21943.1410 ©The Author(s)


10.22103/jdc.2023.21943.1410
https://orcid.org/0009-0005-7870-6489
https://orcid.org/0000-0002-2038-8968
https://orcid.org/0000-0001-5224-3010

O gy (Bolai cogos Jolai (59501 U o2 )l 50 sl Comn ) G g SlaiBl o) 59 Caodow Cprdg Sgute S1/IYY

dodo
2 (U155 ¢ Sl by aid 30 G Ol gt 1§ el ok ks a5 BB olamr) oy ol S5 a0 s 5 5
Jole ld 5 55 b 51 Gl ale e Sl osdle (Y YN ) Aidu o 550 IS 5,8 505 kS
Sl golasl iy s Ll 015 oo ol ol 5 (Y010 TOLSa 5 5l) Sl (golasl iy alsl oliS s
S Caatl g A 1)L (V49Y) T Sl Lo 5 Dy e iy 53 S 15 S 3ok i 1) sl asle
(oD b a3 o (Sla B 5 e dlad clasylo il 313 ST ASTh 508 6 (oalasl iy 131 s Sl s
oD 31l HIKET (gl 1t dun Bt 42808 Solalllan 553 oo 55287 S0 5 amale 531,31 g 5 il 3 Com o
e Bl p3305 5 1Y 0L 5 3 5 Y Teila 5 ) e 31 glen 8 S e sl (o5l A
o= (T &\,TJ.@,,)JQL;M,\;UMUJ?)(V-MJo\,&@}&‘”v-w FeK5 5 K5 Y10 0K en 5 3l)
@Lﬁ)ms‘J:”Jﬁ41)’.5@:ffduﬂb\f‘)419{‘)&‘Qw\h‘u’ﬁ‘ﬁ’&rﬂj‘~“°@OW‘)W\5PJ~‘
5Y0 0L Ken 5 sl evnv:‘orst?“lgfr.ﬂ) L o Sl olite i (LT dmele ks (glaos 8 4 iy
o el Gy b 5 s ST 55 Wl kS cod Gy ya3 1) OT Skl it gt 3 ol g ek Casdl (Y2 1) (K0
355 deloun o 25 Sl et s 03 5 0l Ty 5 e 5 08738 a5 8 0 i 5l g 53 (S5 4 o

s oo OLES 1) Yo YN Jlo 53 Ol 5 Olgz (8l W5 5 3 Sbj sl Lo la ) JSKa (Y o) Mys T

(r+17) Slezr <Ol iaio) Vo1 Jlo 58 Ul pl g Slaar Woi 9 58 (T 4 ol (oL duglie Y SO
S Sy i8S ST a s Ol s Mg 9 s k;x,'@@u»u@\ws,,um
Jﬁ.&jLsﬂ}aﬁcwdy.wC)\}ua}:f}QWC}W&‘}‘Q‘}@\)CM}A&J{\&JC,.«.ﬂ\o.}j.’)‘.})fj
5 eslelomal Y0¥ MMMl 5 6San) Sl (galuaml Wiy 1 EL e gladels I K s s oy S
03 78 (5 pan (Y0¥ MOlie 5 VY PO 5 e Y0 Y ML 5 esbeloual Y14 TS

I'Wu, Chang, Wang, Wu, Lin, & Huang  Acemoglu, & Johnson

2 Jude, Houeninvo, Sossou, & Sossou 10 Wang

3 Mushkin T Arora

4 Li, & Huang 12 Destek, & Aslan.

5 Shen, Chang, Yin, & Wang 13 Ehigiamusoe, Guptan, & Lean

% Tobing, & Jeng 14 Ehigiamusoe, Lean, & Smyth

7Wang, Asghar, Zaidi, & Wang 15 Mohsin, Kamran, Atif Nawaz, Sajjad Hussain & Dahri

8 Mehrara 16 Usman, Alola, & Sarkodie



YWY IY G [t 0599 [ aslo paw § drwgi dlxo

By o sn 5035 o S Olaiin 5 01, Kn 55 sla 31, 516K CO, o 8 ST (63 5Ll 5 ond (LA g
o sbelamaal Y Y0 VO 5 e M8 s ST) sl 0k James s § SNSin b ablis (61 0T b 5 o la Joel
Lo 3 L 1sa 5 OT Ol 3590 53 oo s oo ool st (V0¥ 0L 5 uslalomal 5 Y014 01, K0n
Gl Hlasl .l os oslizul b fdow 5 wja0 53 ikee gla e li 5 LOT 3 & Sl iy 3y S
51 e oDl 5 (Jl ol LY YY 0L 5 525) 550 bl Cenl Calites (gla sl ol Ole ,5" glailslS
s sl s ‘,WJ;YL{COZ HLal 55 el odd enlatal G Joms o 35 0du el Ol gie 4 CO, HLiz!
Ly Oler 5l 3T Jlad 5 4oy 5 (glay 5287 (Ol ol 53 CO, il s lin ¥ S5 (Y414 " 01,00 5 i) 505 (glaiulS

s e Ol
0.6
0.5
’3 0.4
- | | ||| ||
~
g 02
||IIIII|I‘I‘I‘I‘I‘|‘||| HH
0
NN RN RN RN RN NN RN NN SRS FOR SRNE

%%%WW%%WWW%WWW%%WW%'&W
Emlran  ®Middle East & North Africa (IDA & IBRD countries) = World

Olg> 9 @ ST Jlod g diloygls S 3548 (Ol (ST (18 (A6 W g SYSPPP y 15l 4 p 5 gks”) CO2 HLii! duslio .Y K5
(re7r) Sle Sk i ia)

(-4;4,_,153.g;,ﬂlotg,?,ap,;u‘_;La,j:fgwolﬂl);COZJu;\ol}yo;ﬁ,;:ﬁj‘éuM_Laﬁw
S8 53 ol andllas Coda 0l ) 55 CO, HLasl i1l pioman 5 (5l iy Cudl Sl 5y50 55 ks Gl
Mg 33l asae Jaler 6 SIS 3kl y pl 53 ol aes o § S 5 3Ll i)y Coodh o 615
L3 o 025 5 6 Dlasl pgs Jidw 53 1l ok (abilile o3 b Wlie aalsl ol 0 o3linal T 03 K5
i 53 ol Ol Ll b lize by B3l (o gme Jold 6 8316 (1 ol s b ol 0T 5050
sl 0T a3 31 ool " ST el =t 1 5 g iy i 53 9 ol 0 35T 5 S (slo 2ol ke
el a3 gl rdo 5 5 Sy mez 4 SLY
Eyo g0 Slpd!
EFose S Oyl

g5 035 (o e(salasil Jlate .35 d CDlr psgde sl Ml (gLl )y Cdla 1 K58 55 ol
3555 1 S S 51 S SISl (sl 5 e leb plnil U5 S o (ol b AL (Slins &

17 Acosta Castellanos, Queiruga-Dios, Hernandez Encinas, & 20 Zafar, Zaidi, Khan, Mirza, Hou, & Kirmani
Acosta 21 Dynamic Stochastic General Equilibrium (DSGE)
18 Greenhouse Gas 22 Bayesian

19 Rafique, Nadeem, Xia, Ikram, Shoaib, & Shahzad 23 Impulse-Response Functions



O gy Polai cogos Jolai (5951 U o2 )l 50 o G ) S g SlaiBl uliy 9 Caodlw Cprdg dguts ST /ITY

oj\:.-\.sljéla\.zg‘,ﬁ-C_,.e)kwQ,.gz...aljcw.C,..Z\:A;a\f-)lfjlc”réJ;JJAxS)lfslegchn)J&ljdcm
lostns clags sl T A 5505 (65,5 (S50 R L s ST S (6 s (Saslge 5 35 50T B s 8
Cans 33 5282 25 ol Ol s 58051 smter 55w Oy CoaDr ¢ Sl St 09 3,108 o 3T (gl s
XY T oS 5 00593) 558 45 (650 5 @olasl 5 slazl CS e Lol 31 sl Ll 5 0 35 s

3L i sn sk S LT a8 A8 e 0l 3 1) Ul ol a5 Oel iy Gl 55 o (oulil (saoslis
i S1 .08 o (69 m SIS 55 (6 SN 1S 3l o Lal olaay i 4 305, b, $5,108 o 5T slasl as,
5o S50 S S oo o Ll kS o ST el 85 ol e Ol gty (5550, 2SS 55 6 S
5y Ay S dls 5 g 4y (550 g 65 e ol ESG pmlans 45T U o g e 50 2B 1505
oT .S o oy 2 sLasl 513 311y (Shs0 ki S5 45 3,03 0,Lal glaas b 4 13053 by e ol
6;,,.(%\awT).m@ﬁgaw6\ﬁ\)u,uﬂ‘dﬁwsﬂ&b@éﬂs.w@ﬁﬁ
Gl 3l e 1Y iles S 4o Sy ks 1y bl by S (1831 s JUST Ol SKaa g,
[laze 457 s o T30 i pee 3 Sty framed 6l 1y 3131 5800 Bl 3 5 Y 403 015187 5V (650
3 S o S g (S5l (12 (5 3131 G D b (65 5 4 X 6355 n 35T mla 211 ey
YooV P g) s o il (S5 ale o 5 (I e o dnss s

N e dr 5 03 S8k 3l (b 5 358 o S sB (6518 S0k G b 3l (ealal s (g) 5 bl
@bl dsy p Calies SV 3 b 5155587 S5 3 St Cand 5 (VAAY (055, 5 Y000 Tl 0) 355 o St
o o lgn S| gonn S5 a1 or 535S b a0 et Somer Sl T oRn 51 08 o 5T 0T
a0 Ol ety o (A ) 535 5 0 sla b 3 (ST A5 (5t g 58 I 5 (S5
S 1) PO1Sn 5 o gk 144 YV aL) 35 0l 130553 iy (sla S 53 b S ol Sl b 31 (5,50
£ 54 el 0T Sl (55587 5 Zaodn) Gl agle por (slaadd oSBT V4RV " gl al 5 ol 5 518Y ol ,1S00m
(YN @K) il o 2l 3l oDl (3Ll elozm| Cond s 5 SBbamed pelaw 231 b (618 e

IS g b p ol 5 wealaml W) G AL e oS Gladely o5 53 Slalllas ST
S ¢ Jamals 5 o35S gota ki ae (V44T 85 S 5 e 8 a5 68 ol 0k plonil 7 amalns 3
%ﬁﬂlp\4.5J.iL‘.SSﬁ@cjluI)A.:.éjédl.\hsLsoQLiJ\)Lg:La;SlMJJM)’@“%]&J&L@)\
L oy 5 oolaml ) e ST 65 4 Oy Sl g 5 Sl 3L 5 (630l iy gl forl jo 53 o5 Lo
v Ny P C B ATARRFICOUNPRE S PR P | IAMRC GOSN WS 23 S ISV RN ) I W (PRI LI

.MM!;&J,&U&:};A{:fcuf:jﬁ;flbﬂ\b.&blu)b;kju_l.x.é.sLa:é\).sEKCSsjbsfjjﬁidljj\&i\

24 Doran, & Kinchin 30 Thomas, & Strauss

23 Well 31 The Environmental Kuznets Curve (EKC)
26 Morand 32 Grossman & Krueger

27 Barro 33 Eyuboglu, & Uzar

28 Bloom, Canning, & Sevilla 34 Shahbaz, Lean, & Shabbir

29 Mankiw, Romer, & Weil 35 Tang, Abosedra, & Naghavi



YO IY o [t 099 [aslo ypaw § dzwgi alxo

) St e o Sl Sl g5y Slsl 3 Comadl 51 ALEL e ote Lol s Ll g5 o 457 el se 55 g0 55 Cms 0l
7Ol 5 0l) bl IS T 5558 e g 5 omte Lol g 5 BB D5 50 4 5 g0 ST el il 5o
3ngjslAATJlféué)jLéL}ﬂﬁgsij\)usLa.é\;;bTJMsdﬁ!}\\)a\}lsjyjec@w5),.@.3.(\“\\

YV L 5 ) das o ol 31 s oo 5 (SOl o sla 3w 55 ST O

Eyose &8 Dl
)‘ abuﬁ.w‘b.b LSQLEJ-;‘ u\.fb)j CM}L»";‘ 65}5- LS‘J}J C)\&‘\Lﬁ)) (YHO)WQ\)&@)Q};N);;(\‘HV)”\{

oS g e cad sl 5590 T b s lie 53 ad o) Dl 4755 DL g6 13 ST o el 5387 1 abaile & 00
A g ojlorl ay 5iS a0 a8 55T Jowd 5 4 o 1) Sl sl (63 5 50 (VAM) ™ IS Ll (g3lail iy 2
*‘o\,m)@uj(vnf)“ol,&m,UL, (VA ™ 5 5ls 5 ol S s & gline Glag 5 L3 gdouals 5b 4
Ls,ls oobasl Ay 5 e 1 es g n ok g8 5y 53 S5 4 ol L Y gome 457 oDl L5313 OLES (Y4)))
Sl S Ly 31 (S5 4 ol 530 ad sl 3187 s ST IVl (Y2 +¥) 0 il 5 el s 0
o T 53 ials ol a8 s tas o 2l 1y el ys iy Lalate 5 o3ls 2alS |y Slas) 6l asle o 1] 55 &S
L oo 0 S e S AN 5 3 s or O (o3l Sl Ll 1L

Sy 558 55 3l iy 0T G b 5 St 4 s S e 1 gilimn (SLadUIS (VA 01,00 5 0k
Gla,5iS 53 el wsy o 108 ST gl Cutle Lol JUIST 5,108 o 5T 4l anw g g 4Bl anw s S
e S & e (S5 4l (150l Il eolamil wiy sduole) 5 e IS Bl dn g S
Tl 5 Yo m) b oo SRl 05 B pd oo 2t Sl lopu Sla g 10 wle juw OT Lo g 4 &5 0l
ST Joan 4 e o ka3 o B ST M3 (815 4 1 il e 5 5 e 2l 05 (g e SILYHNY
SN Lo 5 Il i) e 4 IS a3 e e — 53kl IS S sl LBlate 5 Comexr 5V
35 LI s le p ((Olhidle 5 0Ll 4 S Koals) Camaz (S0 Sl ) boks dalsr Sl e
Wbl dal g o e 4 1y Il (65Lamsl anm 5 Lalaze 5 il oo ool ) Coodlo 5 sl 5 05 0T

S LT a8l 55 50 55 Eomy ol 3 1 (30l iy 5 Sl (Slockomy alasly 4Bl anw 5 (sla) 5287 )3
OLSer 5 05k) Conl S jate ol § 5550 53 2 5 b 55 atblann 5 (o )5S )3 oLl i) wle il 5 o8
o Jsb SRl P sy 28N 5k e Otidle (61 Bdes ae b 3 g ol oDl ) (YA
230 Sl P12 5 n O3 e el a5 4 e o s (115 (sialls ¢ 5 el (S s 3] 3 (5105 5
Tl e e YL BT Ol S Vb s Ol (6l Sl (S 35 Cdls 350 51 S
Sl it by Ay wle do 1 e Ol s 4 ol s (o5 05 4Bl anw s (gla, iS5 Sl

36 Jun, Zhong-kui, & Peng-fei 41 Suri, Boozer, Ranis, & Stewart
37 Durlauf, Johnson, & Temple 42 Acemoglu, & Johnson

38 |_ucas 43 Bloom, Kuhn, & Prettner

39 Sachs, & Warner 4 Cervellati, & Sunde

40 Bloom, Canning & Sevilla 4 Eggleston, & Fuchs



i bgr (Bolad (oges Jobad 6o S w2yl 5o (antrn o ) CadS g dlaiBl udy p Codlw Camdg Sguty I NYE

Col dlg o e GG len S2alS S Jl 5o (Y1) TSl 5 Jb) b zals slasl o1 et
sl dzn 5l o 5ladl o 51 oS Glldle (6l (cowltal 5ok & oo dsb 2153 0055 ()50, 3 5t
O35 31 i s Yzl oD 53 3 gcome S2l531 51 56 (6L 50 caBl anw s (laslasdl 55 c3gmg ol b5 oo
(AT 55 50 ol O ez 2SI 50

Sy oo & anlsl 53 dS Wlastls 5 o sas I3l Ol 53 Cadlas 5 0 (630l HET vy 1 5 (63 gubmn Doladle
wlo o il 331487 513 Ol i 53 oo ges Il (658G Sl oslimal b (Yoo )™ s T il ol 55 0 40Dt
G YN P 5 o e I 35 e 3Ll 5L Jide 53 LOT (Sos0 8 Sl o ge L (655 Sl
53 S (1 e andllas g 1) O 305,55 S (6393 g0 Jola ' B3laas Sb g Ol peen (o i (5K
ao L5 (I ey 05501 o7 51 0L 0T alllan gl s S as e sdonie SYLI gl T S5 o 2
2sh L AL AL b Wl o el S e o Job s bl el S ¥e ans kil 55 O jean 0300 1 2t ol
SR ()l slaast 2 IS 53 S 5 Sl ol AR oy 0T L (T A0) s 5 als S
ol gl s o3l s YIS e Lol I il bl e slolis 0T 53 o8 Ws S ol b agee sl
OLE L (Y IV 27 bl s cdas o il 5ol 1y ol J guamen o blusl S sl 6155 &S5 o8 315 0Lz andllas
238655 Goso 20T B 5% i (65l gl (g 2 40 5l 5l Sy llas Wl 53 Sl 5 Sl ond g
AL (5l glaast o bl gs il 5 gad CuoDls BT s o DL adlllan il LS edowze DY 5Ll

Ol 53 1y G daen Sl wle 3l (S5 (la el Sl eslizal L (YIA) & LS, 5 SIS 0
B b oo S dae S IT alS Eol Sl e e ls & 313 0L gl s ST gy EKC 45 8
h?up)\f;uwj;,{@)uWd,\fquﬂ}@uwuﬂ‘@%cm;uw,ﬁ@(r-\‘\w,&,ﬁj
Sl 4l o 3 5 515 O3 s Azl oudomete VLT 5Ll (51 (6551 3 2o 5 (630l A ) gl 55> Lo
L 5 osls 2alS 1) 0r ST Ll O (ol jale 5 03 Shaasnd ¢l OIS 03 2ws 55 ezl &S
Sl o o 3 50 48T U515 OLas (YY) & ST 5 d 87 LSO L3505 550 5 HIL drw 5 @ litws (gl (5 Réw
5 Sl arle g Ay gy s (T2YF) ¥ 5 ST 0SS 5 o ST 288 4 g 58 LB ) sb & L5 e
Loy Cpioman 0355 o 1on (ST 28l Co o Slasl wlo w35 45 315 OLES 5 Ctls S Jaes S5 T
13 el e 4|y s 5 Jaoes CAST 28 (ool Al 5 Coman

4 does T SS9 sl Ui 5 Sl 55 S8 0SB &S das o 0L o 20 5 (6 Sladllas 5,0

C,.:.ﬂ.:{j.:\.\aﬁ‘M)jﬁmmwm&'j‘gfsjé;}Mbﬁb—&&jﬁcdl_ﬁbg;w:‘au\.&;&ﬁ:)j:d\.ﬁjuh&)}.p

46 pauly, & Saxena 33 Yagihashi, & Du

47 Kuhn, & Prettner 54 Vasilev

48 Grossman 35 Real Business Cycles (Rbc)
4 Halliday, He, & Zhang 6 Ulucak & Bilgili

30 Stochastic Dynamic Overlapping Generations Model 37 Camkaya, Karaaslan, & Ugan
31 Endogenous 8 Zhu

32 Life-Cycle



Wy iy U:"/W 0399 /a3 lo g 9 Axwgi adxo

):cj}q-}cQwua):ui&)}:dlul.é\r.é,w.@‘o:;csulw‘gxsééu@Nd)@&ﬁ‘&j\d@uwj

Lo Ol OISl (61 059 s cnl Y sl ot andllae s (O i g Bl bl oS 3505 5 0 Ol

w)g%fﬁd#ou;.\ﬁmj!@vu\f@rﬁ‘;w":d\:-).ﬁdu)%xhﬂs‘jbdjjﬂgj.’)b};»u\?

5 s’

b 5ol
qubﬂij‘QbLﬂcMCmu’jswcg_'}j@j‘é\dub&uc%)lbcl])b)\juCJ\:;;.?-‘;

rowl 35 S5 015 sl S sllas (il ST Jis 4l sl a ulal pl g Sl

(cfot)'™

Ey Z?ozoﬁt{ -
(Con ) aslo g Hy ¢ damen Gy 5SS Qp )1 56 3 e Cpe Shae (651 35 Eg o shas et el
o ALl Pr s w6 35 oo 0 < B < Lyl opde Sl Loyps o Sl 3 Slole Ly 5 Zadhe
e (033) Comdl U 5 O3 paan (sl 053 o il (25T o iS00 LDl Cands b el P 5 31
Al g gllan b o

230 opl a8 das o amass Ly S 3 s N1y (3553) (s pT50 Slela Np )8 4 15t Sljoyss o gl

+ Y InLy+ppInH,} )

el 0l (g 5ledle 5 ) sde 4 ¢ o3 dlslas

N, +Nr,+L, =1 3
213 3,5 A8l S Wy Nedslao e 5 S a3l 5o W 350203 &5 OIS Sl o 5131 3l sl

Sy S I 618 e OT 53 il 5 o ESUgs Oloj Jsb 55 Sl e ST Sl OT 1 25 2asy

Wl b3 Ohse 4 Ll 4l pu &S > dslas

Hepy = [I8+ (1 = 8™)H,] )
o St e 53 (6518 e o a8 el 0T 5 (53 (YIY) Jhluls 5 (YAW) 5 51 (s &0 Ciomnn

] jjijbujumG)Bwjl

It = Z,(X)? (Nr)'=° ()
G el o &S Zp 5 D i oo D s Sis Slele N1y (Cwdas TG X oF ol s

1S o (S5 Uil 45 0 b 535 AT B S

In (%) = p,ln (thl) +eZ,  €£~N(0,02) ®)

Z
E%)d;luf”;)sfd)\f.bbﬂbb«0<pz<1c@%~&&UbW;d@Z>OQT).MS

RCIM CIS R K W O PSP IR o
T o b ¢ (SO e Sl &5 LIl (S5 ol e e s 5 L sl (S5 e e

3 Tordj.




i bg (Bolal (oges Jobi 6o Sy ozl 5o (lanoen o j SS9 slaiBl aby p Codlw Camdg dgutg ST NTA

Keyr = IF+ (1 - 89K, ®)
Wl 3 Oy s 4 S Sl 4 g S gdows il ol

1 —t™W. N+ (1 —7%)R..K; + (1 —6%)K, + D, — C, — (00p)X; — K41 =0 V)

Tobe 1l 5b g 00D 5 b sl UL @;rk O 3 3 deTys 5 Ul & 5T el pl 5

33 30 15 (Dg) 35m 0553 A 53 5 Lol dlaaly YIS 0 5 o8y plems e 46 g0 5l -l Dl

S e 3L s (’l@”"
boly

1S o 5 Kar 16 Jgmammn S5 WIS 1 IS A 5 b S Sl eslial L oS 350 5 g g 0ty s ol S5
Y, = AKF(HN)' W)

314 Sl ol r 25 5 ol glelanl s (slaoly ST oo o 2e (55503 ins OLE Apeld 5 Yy (b ol )3
S r L U3 4 o e g T 0SS

(%) = pain (52) +of, ef=NO0D) v

€8 5 Jsl 45 s S 35 B Lb byl 0 < py < Tt 615 SUL Can s C"‘“K > 00T s 8

:.L:fddl.ga\)syoajf;f‘bJMo)j:ﬁ).so&.@\@j&\yéjjoﬁ)\:ug\ﬂ\

Rt=a% )
Wt=(1—a);—tt ()
<dge
::,;@wi:quxt,gxéubTJJ&u;1cu3>C)um S aoylally Jolaze a3 g0y93 a 43 gy
Govy = 0y + T av)

Ty 5 & e s 0 Gplwd & P C)Bu 3 s Cwdl (‘.’_)B'-‘ Easan Govy cdsbas opl 5>
.C,..w‘ kS;l:JLA LngJ.aT)J

Govt = Gt + (1 - Oopt)Xt ()
IS n Con Ul 45 0 g a5 AT eSS ) i slaaT s
0 Ap—
In (é) = poln( ;1) +¢&2,  &~N(0,02) (F)

Ufﬁf)bf&)gu\abﬂbho < pO < 14@@6@.;\.0'\’))4:&@[5\:@:&«4)6&»6 > 0 c\? 4.5.)\.&0))
@\&‘SLA.LAT)J )L:_;u g_}‘fu\ S?)d)l
el TR Ky ey gble p DU s TN, 518 el s 5 SULe Juls Jola Ty SULe (slaeT o

Taxt = TthNt + TnRth (\b)
3T 9 (b @il

S 0 S Jod ey 5 s Lamee S ST I (YY) T sl T (6 @
Q41 = (1 —89Q +69Q, — Po, + v.Gov, (%)

% Angelopoulos, Economides & Philippopoulos.



VWA Y i/ otd 0580 [ lo puws g drawgi ddxo

S 015 8T (S 4lT Oy Sy oo S Q b + 1 0bej 53 S o Sk Qppg V7 a5
Olse & Pop ST 0L Wl LI g5 obe JS 4 S Lame I Cabloe 2 5le Ao y3 U 5 (ame s
Pl o 43 8 5 53 5 AT 3l e
Po; = n:Y; %)
e sa s T 3 e 5l Cnl W5 4 ST Jlasl Sl Ol b (ST (655l st s 1y Wi 5

ST 0 ond Jgl 45 e

Inne = pyln (n%_l) +e!, & ~N(0.07 (\A)
318 el slae Ol il el 5 6HE bl g o Py « S5 IT (6558 Last b Sl ond s o 7 0T 5 o
il ST
I13L 4 gud A3
sl AL ST Lol 5 IS a0 bl 4 s sl 5o
Y, + 0, = C; + X, +IF + G, = GDP, (\8)

St ol GV A 5 g sazme oS das w QL bl ol Sl Sl b o> Il 55 GDP )8l 5o
95 b U5 55 po e i IS e (Dl sl byl il gl O3 4 2 sladeT)s
3,8 S sl 53 olg GV L0 &S Gl S a4 el o e
ELL R

J.&Y?j‘u;&)}:a\)soﬁ@‘}W.i’.ﬁf@éﬁﬁA{Li.a6&)@)}‘63@\&‘}90d3w‘b~.\f§)3
Pt ods ot =0 83 555 (70 )7 Sl 5 oslizal b ot o1 o 0k 125 dslaa YF
PUSTISTIRO I Y-PI K¥-1

Slaosls s oslined T Sizn s e $lat o8 0ny S s G ey 3 S sl et le 55T s
(oo g B pan (5 Ok s Al g Jeed el buw slaesls Joli SN edalin LB gla e
TSy 6 pda s S eslizal b o Sl WA VF LY Sl a3l s SIgs o lbee 5 oo s K ale
Lds a5,ldie 5 olulid (s Codo 35T Sl il g e & ola st la S 5,87 1 S L Lileds l55is,

1wl ol &1 H1Y Jgd 55 Ol 4l slabl g gla yate 4 a5 Lol o2l gla o Lo (bl Cpl

e MG A S B e Doily 9 0le (w301 Joua

330 o 5 Sl
/04 S O gy 13 IS A5 4 g gt 3 e S Cly
Y4 S Oy Jls LAl 5 4 o s (S e I"/y
oYY S O s all Al 4 s e o Gl
WALd S O s LAl A5 4 g sl ys S O/Y

Shasn slaasl 1o

1 Uhlig 9 The Random Walk Metropolis-Hastings algorithm
L W5 Sl siys Sso 53 S SVolen a0 80 6 3 7 64 Hodrick-Prescott filter

bl e 08 ey ¢



O gy (Polai coges Jolai (5o501 U o2 )l 50 antro G ) S g SlaiBl oy 9 Ceodow Cpridg Sguge 1 /1F e

oaw“;u\:ud:-f)bM|OMMJLﬂd‘fu‘j&w§ﬂ:ﬁﬁbwcc‘)}s‘JS;‘L&UA:-LZﬂLAJJJTjLS‘j

Y Jader 5o bapast L (55 20T 2 mli Ll 03} madu e 11 e e 5375l w5 (s s

1wl ol &1
99 S sl 059T 9.¥ Joo

S Sl Okl ol ey SO = ot 3 e S et
N L /AP /48 /845 OF ) 0L 5 oL 5 s +/44 B
A V= [ FAY YAV ’Vm.la; o /¥ sh
/00 JEYV- 1 /FYF /FY r.lu L ¥4 oop
s OYYYS OV o B L RV @
o A OV= /0O /e0V4 (¥49) O, 5 (5 g Ol L 0 5k
"0 V/ABA=Y/AVA VIASY OF) OUS 5 L& V/OVY .
s +/N 00—+ /\OA 108 (W49) 0L 5 (6 s g Ol Ly 10 Tk
s C/OYF—/OF V/+OYA (W¥49) 0L 5 (6 s gw Ol L ¥ o
0 /Y=Y YYA S LE \Ans W,
s f/4AF —0/440 /2% = LE AT Y
/0N VD =+ /VOA VO O¥ar) O, e 5 51 & “/A v
A FF - /F0d 0 (YY) O, es 5 Sle o JENY a
N CFAR= /YA C/YaY (O¥49) (&3LT s 5 030 by Y 54
o/ /0= /0 (\¥4%) 5;QTﬁ¢,a;t;rw) & a 0
/00 VA= VY %) (YY) O, es 5 Sle o VY Pa
/+0 CIPVN=+ I5VA «/SVA (YY) bl by N 0,
/40 ENO- /FYF /XS () O, es 5 Slo L " Do
/b NINSIINZS /44 r..la.; (2 ¥i4 Py
T YON-r/YPE Y0 — L o Sne /o o,
T F/YAY=+/YAA “JYA — L o Sne /N o,
/oD S IVYA =+ /YA VD — L o sSae /e o,
T Y/YY-Y/$5 Y/¥A — L o Sne /o oy

Shass slaasl tisle

(\QQ/\)HQAKJFJJ{M}JJL{CJ}aJJUG@}MQ}A}Tc}Q‘@)ﬁww)f:y‘gf

! au\.ﬁT“ J.gﬁi‘).ﬁ d}.ﬁ)T UZ’-‘ 6\;’; )

%5 Dynare

% MATLAB

% The Monte Carlo Markov Chain (MCMC)
% Brooks & Gelman

3 b 5 Gl e S 1S 0k a5 (1458 4 bl ol ™

ALl 6 g ) ey~ 5wl S s S



YRV 1Y o [t 099 | aslo yuw § drwrgi alxo

Interval

200F T
100

o 9 3599 MCMC o pitioizr (i Ogo3T 1 s

ljidqg_;)guupsutu‘5\45,,;&:{}‘_;14;},‘3(_w;d..;bn,\)M‘HA)M?;}MQJQTGL:;M?}:l{

.g;m\)‘b)?ﬂ wLAWJ‘ JJ}TJ{ clﬁb gJ‘.’.‘)"L’ HIR A

St Cade AT 4 o Towli— 4 3o @iled

033 lST g5 3l e a3 e DL LDl e SIS K 4y o 1y S (sl e el S5 B S

IS G50 5 ala e o e bl y il oo 4Bl 5 gy CuDhr Lum s 5 SRl Jliasl Ole o a5 Hs Slele 1l e b

U 415 o e 3l T3 2l 353 o 5 5 S ale o caslo o olgh S50, SRS Corpo 5 aEs

.@\ijwc,:ec,s)k“;y,c.wawlf'ls-;w&g%@jl{@j:,gﬂum&uhmbmf

-3 Z
5 x 10
0
10 20 30 40
%107 N
[t}
-2
-4
-6
10 20 30 40
-4 C
0 x10
-5
10 20 30 40

0.2
0.1

-2

4

Th ><10—3 H
10
5
0
0 20 30 40 0 20 30 40
Nr Ik
0
-0.01
-0.02
-0.03
10 20 30 40 10 20 30 40
%107 Y 0 %107 GDP
[ -2[
4
0 20 30 40 10 20 30 40



Ot gy (Polal ogas Jolai (5981 SO a2yl 50 (o Cam ) G g SlaiBl w0 Coodlw Cpmdg Sgut 51 /VFY

«10°  EGnoil w1073 EG 0 X 107 Po
1
- -2
2 1
-4 -3 -4
10 20 30 40 10 20 30 40 10 20 30 40
x107 Q
2
1
0

10 20 30 40
SVt Sk BT 43 Casmsd 91 (S ukin Gl 9y M5 F IS

alo g 55008 Ole3 LBIE Lo g n il ge AT 5 05,8 JLis 1) O3 e Sl 4 ()l (65108 e
Sbag sl ka4 sl 53 5ok JIS Slele 5 (SC5d ME e o 55 Rl Sl (S50
e (bl dal g JUs 4 1y olassl iy ad gl il (i O W5 5 S U ol jen A g adsl 2als ks S
313 ol jan 4 Staoli 58 53 1y aoee o 5 kS 3 e 5 S 04T el 5 sl
Sl Sy § S

Aide o 35 1L S8 SE5 CkS 5 oL (oUls (Sl wlew ail i oS Ol e 4 Cadle 35
bl ol ol olasl iy gl odiS e Jole cd s 3T 5o b 31 Sl ale e CBL (ol osdle
Loe o 5o 05 g 13,5 15 S b 31 Ll arle e Sl 5 (e3lassl Ly o b5, 015 e
A3 ol Jhass s cp s g cpl Cueal 4y 5l (galal Al I AL e gladaly 51 (S S
R 1 B PSECIONS SCIOV K PP W INV-S UGV, WTP-BI K UV PRppp PP I BTGNS, WG L
T (e ke SIS S 5 Ol s el (S5 3,805 5 by (B30 e see Jol (6 S S 1 eslin
Soos Olele sl s 4l e 3 s Codl Cunnd s OT Ll gosls 2l 5301y 3555 Slele 5 Cudla
059 JoSe @ 4 55 b 5 ol Jlizal Slelo LialS 4 aete 3555 Slele a5l (Jlzil Slele 5 L&l 5 Olelu
D2l sble 5 TSI B0 daTys 5 b or AT e Sl Sose g S U 53 LS G 5 e e
3 OT SEalST Ll il G5 515 4 (55108 b 5185 1355 o 3 e il 4y e AT 28l e
gl 3 5208”0l 3 b8l 5L e slee g1 S05 51 513 (55 sb 4 S e e o ploe |5 8L oo
Il o & olT @ o alg 3 5 55 oo Jlizdl Slela 5 (G535 b o, 555 SRl el o S50
Edsn il d a5 03,5 amlge alST L1y olamil )y ¢ Juad O sl 5 2l s 8 e 5L s axsdE
b o 3 gy @b V3o 6y ams 5SS (S I AL el g w als (ST 0L oS
4 5 ol alie y Saalen (YY) 255 5 (VW) shlaaly (Y0 00) oy S Olalllae gl b 2y opl s
(1 358 0n o g Ol ames Sy 5 ST 5 slasil Wiy 3 Cdl 28 Spmal 5 S 3,575 51 Jols s
335 s 3Ll 5> Sdadil (6,108 wle Ol s 4 Cwdl zo



YPY IY o/ ke 0590 [ aslo yw g dmungi oo

S g poE

2 G gnn Calom bl 4 0l S oty oDl ST 5 0l ST al g (slaoliasls 2y p e S glas 3l abw st
.:}iuné)\jiwl?wfbbuiajjiglﬁ\
égb.»

(IFY (olas] Colidser alses O 5l (Sl bl Gl soses I3l Jobe &i W RSP YN ES S-S Ok e ey (1YY s OUS 5
https://doi.org/10.22059/jte.2012.29251 Y¥-

D1t 550 8y O3 GMSSL ol 55 S age S il ((1¥AQ) i (i 5 ez 013T Site tilas| cosl ikl (gulge (5 sl
https:/iwww.sid.ir/paper/1060181/fa v+ A-#Y\ (FENY « SCb s s (sla_ins s

&[A@Jﬁ/u\ﬁ‘): ‘j.';})’ .Lf-:) d.)w)) C.ﬂu..‘:‘) Ja.__’u C,._.a._f S L ‘;a.:’u('_ﬂ....:) r:ai..\.,d):.; 6\.&()\.:“» u,;.;.: (“‘*?) o;@,ﬁ: “5:\3—“;@)}1)}1 “:UV;M)
https://ecoj.tabrizu.ac.ir/article_6743_0.html oA-¥0 «(")F colas 55 ,0,05

;:,Jlé)bél.ae.\.‘.a:g&;\y;ﬁ);L.Qljj:La:ﬁls)lqr.?kgh&ﬂsw,:.(\?'ﬁwnogfjjL«é)w‘c@:ﬁ\iéﬁ?éwlﬁhdbf
http://jpbud.ir/article-1-2007-fa.html #V-¥¥ (V)Y cuzs 0 5 (¢ 2 4ol 4slilzs DSGE Jubo ¢

égg‘ :QQM‘S\JG}): ..UQJ ‘sﬁ‘&gﬁ)%)b u’fJ}ST—v\JZ‘) LUJ‘ SR .(yyay) r"iT t&ﬁ‘}é’.ﬂw ‘Ls“jﬂ': ‘ﬁftd&ﬂiﬂ‘ ﬁb‘)? L@",&
https://aes.basu.ac.irfarticle_820.htmlI?lang=fa 8A-YY () ¥ o/ 63 51" 3kl olelllos ) ) sLabl (g1 ok o IS (6 SN

References

Acemoglu, D., & Johnson, S. (2007). Disease and Development: The Effect of Life Expectancy on Economic
Growth. Journal of Political Economy, 115(6), 925-985. https://doi.org/10.1086/529000.

Acosta Castellanos, P.M., Queiruga-Dios, A., Herndndez Encinas, A., & Acosta, L.C. (2020). Environmental
education in environmental engineering: Analysis of the situation in Colombia and Latin America.
Sustainability, 12(18), 7239 https://www.mdpi.com/2071-1050/12/18/7239.

Angelopoulos, K., Economides, G., & Philippopoulos, A. (2013). First-and second-best allocations under economic and
environmental uncertainty. International Tax and Public Finance, 20(3), 360-380 https://doi.org/10.1007/s10797-
012-9234-z.

Arora, S. (2001). Health, Human Productivity, and Long-Term Economic Growth. The Journal of Economic
History, 61(3), 699-749 http://www.jstor.org/stable/2698133.

Barro, R. (1997). Determinants of economic growth: A cross-country empirical study. MIT Press, http://www.
amazon.com/Determinants-Economic-Growth-Cross-Country-Empirical/dp/0262522543/ref=sr_1 17?s=
books&ie=UTF8&(id=1311954387&sr=1-1.

Barro, R. J. (1991). Economic growth in a cross section of countries. The Quarterly Journal of Economics, 106(2),
407-443 https://doi.org/10.2307/2937943.

Bloom, D., Canning, D., & Sevilla, J. (2001). The Effect of Health on Economic Growth: Theory and Evidence.
National Bureau of Economic Research, Inc, NBER Working Papers.

Bloom, D.E., Canning, D., & Sevilla, J. (2004). The Effect of Health on Economic Growth: A Production Function
Approach. World Development, 32(1), 1-13 https://doi.org/https://doi.org/10.1016/j.worlddev.2003.07.002.
Bloom, D.E., Kuhn, M., & Prettner, K. (2018). Health and Economic Growth. 1ZA Discussion Papers, No. 11939.

https://www.econstor.eu/bitstream/10419/193233/1/dp11939.pdf.

Brooks, S.P., & Gelman, A. (1998). General methods for monitoring convergence of iterative simulations. Journal
of Computational and Graphical Statistics, 7(4), 434-455. https://doi.org/10.1080/10618600.1998.10474787.

Camkaya, S., Karaaslan, A., & Ugan, F. (2023). Investigation of the effect of human capital on environmental
pollution: Empirical evidence from Turkey. Environmental Science and Pollution Research, 30(9), 23925-
23937 https://doi.org/10.1007/s11356-022-23923-8.

Cervellati, M., & Sunde, U. (2013). Life Expectancy, Schooling, and Lifetime Labor Supply: Theory and Evidence
Revisited. Econometrica, 81(5), 2055-2086 https://doi.org/https://doi.org/10.3982/ECTA11169.


https://doi.org/10.22059/jte.2012.29251
https://www.sid.ir/paper/1060181/fa
https://ecoj.tabrizu.ac.ir/article_6743_0.html
http://jpbud.ir/article-1-2007-fa.html
https://aes.basu.ac.ir/article_820.html?lang=fa
https://doi.org/10.1086/529000
https://www.mdpi.com/2071-1050/12/18/7239
https://doi.org/10.1007/s10797-012-9234-z
https://doi.org/10.1007/s10797-012-9234-z
http://www.jstor.org/stable/2698133
https://doi.org/10.2307/2937943
https://doi.org/https:/doi.org/10.1016/j.worlddev.2003.07.002
https://www.econstor.eu/bitstream/10419/193233/1/dp11939.pdf
https://doi.org/10.1080/10618600.1998.10474787
https://doi.org/10.1007/s11356-022-23923-8
https://doi.org/https:/doi.org/10.3982/ECTA11169

i bgr (Bolad (oges Jobad 6oRI Sy ezl 5o (lantre o j CaS g OlaiBl uly g Cwodlw Cumdg dgue S1/VFF

Destek, M. A., & Aslan, A. (2020). Disaggregated renewable energy consumption and environmental pollution nexus
in G-7 countries. Renewable Energy, 151, 1298-1306 https://doi.org/https://doi.org/10.1016/j.renene.2019.11.138.

Doran, C.M., & Kinchin, 1. (2020). Economics of mental health: Providing a platform for efficient mental health policy.
Applied Health Economics and Health Policy, 18(2), 143-145 https://doi.org/10.1007/s40258-020-00569-6.

Durlauf, S.N., Johnson, P.A., & Temple, J.R.W. (2005). Chapter 8 growth econometrics. In P. Aghion & S.N.
Durlauf (Eds.), Handbook of Economic Growth, 1, 555-677 https://doi.org/10.1016/S1574-0684(05)01008-7.

Eggleston, K. N., & Fuchs, V. R. (2012). The New Demographic Transition: Most Gains in Life Expectancy Now
Realized Late in Life. Journal of Economic Perspectives, 26(3), 137-156. https://doi.org/10.1257/jep.26.3.137

Ehigiamusoe, K.U., Guptan, V., & Lean, H.H. (2019). Impact of financial structure on environmental quality: evidence
from panel and disaggregated data. Energy Sources, Part B: Economics, Planning, and Policy, 14(10-12), 359-383
https://doi.org/10.1080/15567249.2020.1727066.

Ehigiamusoe, K.U., Lean, H.H., & Smyth, R. (2020). The moderating role of energy consumption in the carbon
emissions-income nexus in middle-income countries. Applied Energy, 261, 114215 https://doi.org/10.1016/
j-apenergy.2019.114215.

Eyuboglu, K., & Uzar, U. (2021). A new perspective to environmental degradation: the linkages between higher
education and CO2 emissions. Environmental Science and Pollution Research, 28(1), 482-493 https://doi.org/
10.1007/s11356-020-09414-8.

Garmabi, A., Jalali-Naiini, A., & Tavakolian, H. (2021). Investigating the business cycles of the iranian economy
by considering the effect of financial accelerator in the form of a DSGE model. Journal of Planning and
Budgeting, 26(1), 33-67 DOI: 10.52547/jpbud.26.1.33 [In Persian].

Grossman, G., & Krueger, A. (1991). Environmental Impacts of a North American Free Trade Agreement.
National Bureau of Economics Research Working Paper, No. 3194, https://doi.org/10.3386/w3914.

Grossman, M. (2000). Chapter 7- The Human Capital Model* *I am indebted to Robert Kaestner, Sara Markowitz,
Tomas Philipson, andWalter Ried for helpful comments. In A. J. Culyer & J. P. Newhouse (Eds.), Handbook
of Health Economics, 1, 347-408 https://doi.org/https://doi.org/10.1016/S1574-0064(00)80166-3.

Halliday, T.J., He, H., Ning, L., & Zhang, H. (2019). Health Investment over the life-cycle. Macroeconomic
Dynamics, 23(1), 178-215 https://doi.org/10.1017/S1365100516001152.

harati, J., eslamloeeian, K., sharzaee, G. A., & amini, T. (2014). An Investigation of the Relationship between
Growth and Pollution in the Framework of a Generalized Endogenous Growth Model: A Calibrated Model for
Iranian  Economy. Journal of Applied Economics Studies in lran, 3(10), 33-58
https://aes.basu.ac.ir/article_820.html?lang=en [In Persian].

Jude, E., Houeninvo, H., Sossou, G.A., & Sossou. (2015). Education, health and economic growth in african
countries. Journal of Economic Developemnt, 40(1), 93-111, https://doi.org/10.35866/caujed.2015.40.1.004.

Jun, Y., Zhong-kui, Y., & Peng-fei, S. (2011). Income distribution, human capital and environmental quality:
Empirical study in China. Energy Procedia, 5, 1689-1696 https://doi.org/10.1016/j.egypro.2011.03.288.

Khandansawiri, M., Asadzadeh, A., Motafkerazad, M.A., & Haghighat, J. (2019). optimal monetary policy in the
interest-free banking system; The case of Iran. Monetary and Banking Research, 13(46), 671-708
https://www.sid.ir/paper/1060181/fa [In Persian].

Kuhn, M., & Prettner, K. (2016). Growth and welfare effects of health care in knowledge-based economies.
Journal of Health Economics, 46, 100-119 https://doi.org/https://doi.org/10.1016/j.jhealeco.2016.01.009.

Li, H.,, & Huang, L. (2009). Health, education, and economic growth in China: Empirical findings and
implications. China Economic Review, 20(3), 374-387 https://doi.org/10.1016/j.chieco.2008.05.001.

Lucas, R.E. (1988). On the mechanics of economic development. Journal of Monetary Economics, 22(1), 3-42
https://doi.org/https://doi.org/10.1016/0304-3932(88)90168-7.

Mankiw, N.G., Romer, D., & Weil, D.N. (1992). A Contribution to the Empirics of Economic Growth*. The
Quarterly Journal of Economics, 107(2), 407-437 https://ideas.repec.org/a/oup/qjecon/v107y1992i2p407-
437..html.

Mehrara, M. (2011). Health expenditure and economic growth: An ARDL approach for the case of Iran. Journal
of Economics and Behavioral Studies, 3(4), 249-256 https://doi.org/10.22610/jebs.v3i4.277.

Mohsin, M., Kamran, H.W., Atif Nawaz, M., Sajjad Hussain, M., & Dahri, A.S. (2021). Assessing the impact of


https://doi.org/https:/doi.org/10.1016/j.renene.2019.11.138
https://doi.org/10.1007/s40258-020-00569-6
https://doi.org/10.1016/S1574-0684(05)01008-7
https://doi.org/10.1257/jep.26.3.137
https://doi.org/10.1080/15567249.2020.1727066
https://doi.org/10.1016/%20j.apenergy.2019.114215
https://doi.org/10.1016/%20j.apenergy.2019.114215
https://doi.org/%2010.1007/s11356-020-09414-8
https://doi.org/%2010.1007/s11356-020-09414-8
https://doi.org/10.52547/jpbud.26.1.33
https://doi.org/10.3386/w3914
https://doi.org/https:/doi.org/10.1016/S1574-0064(00)80166-3
https://doi.org/10.1017/S1365100516001152
https://aes.basu.ac.ir/article_820.html?lang=en
https://doi.org/10.35866/caujed.2015.40.1.004
https://doi.org/10.1016/j.egypro.2011.03.288
https://www.sid.ir/paper/1060181/fa
https://doi.org/https:/doi.org/10.1016/j.jhealeco.2016.01.009
https://doi.org/10.1016/j.chieco.2008.05.001
https://doi.org/https:/doi.org/10.1016/0304-3932(88)90168-7
https://ideas.repec.org/a/oup/qjecon/v107y1992i2p407-437..html
https://ideas.repec.org/a/oup/qjecon/v107y1992i2p407-437..html
https://doi.org/10.22610/jebs.v3i4.277

VPO Y i | ks 058 [ lo puws g drawgi ddxo

transition from nonrenewable to renewable energy consumption on economic growth-environmental nexus from
developing Asian economies. Journal of Environmental Management, 284, 111999 https://doi.org/10.1016/
j.jenvman.2021.111999.

Morand, O.F. (2005). Economic growth, health, and longevity in the very long term: Facts and mechanisms.
Health and Economic Growth: Findings and Policy Implications, 74(2), 239-254.

Mushkin, S.J. (1962). Health as an Investment. Journal of Political Economy, 70(5), 129-157 https://doi.org/
10.1086/258730.

Pauly, M.V., & Saxena, A. (2011). Health employment, medical spending, and long-term health reform. CESifo
Economic Studies, 58(1), 49-72 https://doi.org/10.1093/cesifo/ifr030.

Rafique, M.Z., Nadeem, A.M., Xia, W., Ikram, M., Shoaib, H.M., & Shahzad, U. (2022). Does economic
complexity matter for environmental sustainability? Using ecological footprint as an indicator. Environment,
Development and Sustainability, 24(4), 4623-4640 https://doi.org/10.1007/s10668-021-01625-4.

Rahmani, A., Samadi, S., & Bakhshi Dastjerdi, R. (2021). Investigating the effect of financial and monetary policy
on the Iranian stock market by using DSGE model. Iranian Economic Review, 25(3), 509-523 https://doi.org/
10.22059/ier.2021.84146.

Rosen, G. (1993). A History of Public Health. Johns Hopkins University Press. https://books.google.com/books?
id=DTwfUJBIECMC.

Rostamzadeh, P., & Nasirabadi, Sh. (2016). The role of environmental indirect taxes on environmental quality in
the endogenous growth model in Iran. Quarterly Journal of Applied Theories of Economics, 4(3), 35-58
https://ecoj.tabrizu.ac.ir/article_6743_0.html [In Persian].

Sachs, J.D., & Warner, A.M. (1997). Sources of slow growth in African economies. Journal of African economies,
6(3), 335-376 https://academic.oup.com/jae/article-pdf/6/3/335/6211643/6-3-335.pdf.

Shahbaz, M., Lean, H.H., & Shabbir, M.S. (2012). Environmental kuznets curve hypothesis in Pakistan: Cointegration
and Granger causality. Renewable and Sustainable Energy Reviews, 16(5), 2947-2953 https://doi.org/
10.1016/j.rser.2012.02.015.

Shen, Q., Chang, B., Yin, G., & Wang, W. (2020). The Impact of Health Investment on Economic Growth: Evidence
from China. Iran J Public Health, 49(4), 684-692 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7283195.

Suri, T., Boozer, M.A., Ranis, G., & Stewart, F. (2011). Paths to success: The relationship between human development
and economic growth. World Development, 39(4), 506-522 https://doi.org/10.1016/j.worlddev.2010.08.020.

Tang, C.F., Abosedra, S., & Naghavi, N. (2021). Does the quality of institutions and education strengthen the
quality of the environment? Evidence from a global perspective. Energy, 218, 119303 https://doi.org/10.1016/
j.energy.2020.119303.

Tavakolian, H. (2012). A new Keynesian Phillips curve in a DSGE model for Iran. Journal of Economic Research
(Tahghighat- E- Eghtesadi), 47(3), 1-22 DOI: 10.22059/jte.2012.29251 [In Persian].

Thomas, D., & Strauss, J. (1997). Health and wages: Evidence on men and women in urban Brazil. Journal of
Econometrics, 77(1), 159-185 https://doi.org/https://doi.org/10.1016/S0304-4076(96)01811-8.

Tobing, E., & Jeng, J.-L. (2012). Long-Run Growth and Welfare Effects of Rising US Public Health Expenditure.
Public Finance Review, 40. https://doi.org/10.1177/1091142112442238.

Toroj, A. (2013). Why Don’t Blanchard-Kahn ever &quot;Catch&quot; Flu? And How it Matters for Measuring
Indirect Cost of Epidemics in DSGE Framework. Central European Journal of Economic Modelling and
Econometrics, 5(3), 185-206. https://ideas.repec.org/a/psc/journl/v5y2013i3p185-206.html.

Uhlig, H. (2001). 30A toolkit for analysing nonlinear dynamic stochastic models easily. In R. Marimon & A. Scott
(Eds.), Computational Methods for the Study of Dynamic Economies, pp. 30-61, Oxford University Press,
https://doi.org/10.1093/0199248273.003.0003.

Ulucak, R., & Bilgili, F. (2018). A reinvestigation of EKC model by ecological footprint measurement for high,
middle and low income countries. Journal of Cleaner Production, 188, 144-157 https://doi.org/10.1016/
j-jclepro.2018.03.191.

Usman, O., Alola, A.A., & Sarkodie, S.A. (2020). Assessment of the role of renewable energy consumption and
trade policy on environmental degradation using innovation accounting: Evidence from the US. Renewable
Energy, 150, 266-277 https://doi.org/https://doi.org/10.1016/j.renene.2019.12.151.


https://doi.org/10.1016/%20j.jenvman.2021.111999
https://doi.org/10.1016/%20j.jenvman.2021.111999
https://doi.org/%2010.1086/258730
https://doi.org/%2010.1086/258730
https://doi.org/10.1093/cesifo/ifr030
https://doi.org/10.1007/s10668-021-01625-4
https://doi.org/%2010.22059/ier.2021.84146
https://doi.org/%2010.22059/ier.2021.84146
https://books.google.com/books?%20id=DTwfUJ8iECMC
https://books.google.com/books?%20id=DTwfUJ8iECMC
https://ecoj.tabrizu.ac.ir/article_6743_0.html
https://academic.oup.com/jae/article-pdf/6/3/335/6211643/6-3-335.pdf
https://doi.org/%2010.1016/j.rser.2012.02.015
https://doi.org/%2010.1016/j.rser.2012.02.015
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7283195
https://doi.org/10.1016/j.worlddev.2010.08.020
https://doi.org/10.1016/%20j.energy.2020.119303
https://doi.org/10.1016/%20j.energy.2020.119303
10.22059/jte.2012.29251
https://doi.org/https:/doi.org/10.1016/S0304-4076(96)01811-8
https://doi.org/10.1177/1091142112442238
https://ideas.repec.org/a/psc/journl/v5y2013i3p185-206.html
https://doi.org/10.1093/0199248273.003.0003
https://doi.org/10.1016/%20j.jclepro.2018.03.191
https://doi.org/10.1016/%20j.jclepro.2018.03.191
https://doi.org/https:/doi.org/10.1016/j.renene.2019.12.151

Ot gy (Polai coges Jolai (59501 U o2 )l 50 (o G ) S g SlaiBl uliy 9 Coodlw Cridg dguts 1 /VFF

Vasilev, A. (2017). US health and aggregate fluctuations. Bulletin of Economic Research, 69(2), 147-163
https://doi.org/https://doi.org/10.1111/boer.12099.

Wang, K.M. (2011). Health care expenditure and economic growth: Quantile panel-type analysis. Economic
Modelling, 28(4), 1536-1549 https://doi.org/https://doi.org/10.1016/j.econmod.2011.02.008.

Wang, Z., Asghar, M.M., Zaidi, S.A.H., & Wang, B. (2019). Dynamic linkages among CO2 emissions, health
expenditures, and economic growth: Empirical evidence from Pakistan. Environmental Science and Pollution
Research, 26(15), 15285-15299 https://doi.org/10.1007/s11356-019-04876-x.

Well, D.N. (2007). Accounting for the Effect Of Health on Economic Growth. The Quarterly Journal of
Economics, 122(3), 1265-1306 https://doi.org/10.1162/qjec.122.3.1265.

World Bank (2022&2023). https://www.worldbank.org/en/home.

Wu, C.F., Chang, T., Wang, C.M., Wu, T.P., Lin, M.C., & Huang, S.C. (2021). Measuring the impact of health
on economic growth using pooling data in regions of Asia: Evidence from a quantile-on-quantile analysis
[Brief Research Report]. Frontiers in Public Health, 9, https://doi.org/10.3389/fpubh.2021.689610.

Yagihashi, T., & Du, J. (2015). Health care inflation and its implications for monetary policy. Economic Inquiry,
53(3), 1556-1579 https://doi.org/https://doi.org/10.1111/ecin.12204.

Zafar, M\W., Zaidi, S.A.H., Khan, N.R., Mirza, F.M., Hou, F., & Kirmani, S.A.A. (2019). The impact of natural
resources, human capital, and foreign direct investment on the ecological footprint: The case of the United
States. Resources Policy, 63, 101428 https://doi.org/https://doi.org/10.1016/j.resourpol.2019.101428.

Zhu, M. (2023). The role of human capital and environmental protection on the sustainable development goals: new

evidences from Chinese economy. Economic Research-Ekonomska Istrazivanja, 36(1), 650-667 https://doi.org/
10.1080/1331677X.2022.2113334.


https://doi.org/https:/doi.org/10.1111/boer.12099
https://doi.org/https:/doi.org/10.1016/j.econmod.2011.02.008
https://doi.org/10.1007/s11356-019-04876-x
https://doi.org/10.1162/qjec.122.3.1265
https://www.worldbank.org/en/home
https://doi.org/10.3389/fpubh.2021.689610
https://doi.org/https:/doi.org/10.1111/ecin.12204
https://doi.org/https:/doi.org/10.1016/j.resourpol.2019.101428
https://doi.org/%2010.1080/1331677X.2022.2113334
https://doi.org/%2010.1080/1331677X.2022.2113334

