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using a nonlinear autoregressive distributed lag (NARDL) model.
The main objective of the study is to investigate whether increases
and decreases in macroeconomic uncertainty have symmetric or

asymmetric effects on the fertility rate in Iran.
Methodology and Data

In this research, to investigate the impact of macroeconomic
uncertainty on the fertility rate, an empirical model based on the
study by Ghosh (2021) is employed. In this model, the fertility rate
is the dependent variable, while variables such as female labor
force participation, infant mortality rate, old-age dependency, GDP
per capita, human capital (female education), unemployment rate,
urbanization rate, marriage rate, and macroeconomic uncertainty
are considered as explanatory variables. Data on the fertility rate,
economic and demographic variables, were collected annually
from the World Bank for the period 1971-2023. Additionally,
inflation rate data required to calculate macroeconomic
uncertainty were obtained from the Central Bank of Iran. To
measure macroeconomic uncertainty, various indicators could be
utilized; however, in this study, inflation rate volatilities are used
as a proxy for macroeconomic uncertainty, and are estimated
through ARCH-family models. In this process, after examining the
stationarity of the variables and determining the appropriate mean
equation using the Box-Jenkins method and various information
criteria, if heteroskedasticity of variance exists in the mean
equation, inflation rate volatility is extracted Furthermore, to
examine nonlinear and asymmetric relationships between
economic variables in both the short and long runs, the Asymmetric
Nonlinear Autoregressive Distributed Lag (NARDL) method is
applied. In the long-run component of this model, positive and
negative changes in variables are considered separately to estimate

their asymmetric effects on the fertility rate.
Findings

Initially, the unit root tests indicated that all variables are
integrated of order zero, I(0), or one, I(1); hence, the use of the
NARDL approach is justified. The bounds test also confirmed the
existence of a long-run equilibrium relationship among the
variables, and the diagnostic tests verified the validity specification
of the model (proving the absence of serial correlation,
heteroskedasticity, and non-normality of residuals). Additionally,
by incorporating a dummy variable (DUM), the structural break
effects resulting from the intensification of international sanctions
(2018-2023) were controlled, and the CUSUM and CUSUMSQ tests
confirmed the stability of the estimated model.
Key estimation results of the model: 1) Macroeconomic
Uncertainty: The effect of this variable on fertility is asymmetric.
In the long run, an increase in uncertainty reduces fertility (by
0.24%), while a decrease in it increases fertility (by 0.08%); 2)
Female Employment and Human Capital: Contrary to traditional
theories, female employment has a positive impact on fertility
(1.13%), indicating that the "income effect" and supportive
184

infrastructures dominate the "opportunity cost". Female education
(human capital) also exhibited a positive but weak effect on
fertility; 3) Economic Development and Urbanization: Both GDP
per capita and the urbanization rate exert significant negative
impacts on fertility, reflecting a shift in parental priorities from
children quantity to quality, as well as increased living costs; 4)
Socio-Demographic Variables: Unemployment rates, old-age
dependency, infant mortality, and even the marriage rate (likely
due to the rising age at marriage), all have a diminishing (negative)

effect on the fertility rate in the long run.
Discussion and Conclusion

This paper examines the asymmetric effect of macroeconomic
uncertainty on the fertility rate in Iran over the period 1971-2023.
The findings show that, in the long run, macroeconomic
uncertainty has a negative and significant effect on fertility, by
obscuring households’ financial outlook, it makes them more
cautious in their childbearing decisions and leads to the
postponement of such decisions. In contrast, economic stability can
strengthen the willingness to have children. However, in the short
run, both positive and negative changes in macroeconomic
uncertainty have a positive and significant effect on fertility. This
finding can be explained by the fertility timing effect, meaning that
under unstable economic conditions, some households may
accelerate their childbearing decisions in anticipation of worsening
in the economic situations. Other findings indicate that, in the long
run, female employment and human capital have a positive and
significant effect on fertility, whereas GDP per capita, the marriage
rate, infant mortality, old-age dependency, unemployment, and
urbanization exert negative and significant effects on it. From a
policy perspective, the paper emphasizes that, under the specific
conditions of Iran’s economy, establishing political and economic
stability and reducing uncertainty should take precedence over any
population policy. It also suggests that avoiding economic shock
therapy, supporting the dual-income household model through
enhancing women's job security, and designing inflation-adjusted
fertility

incentives are among the most important policy

recommendations of this study.
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2 Moving Average Standard Deviation

3 Trend Deviation

4 Autoregressive Conditional Heteroskedasticity
5 Box-Jenkins

6 Akaike Information Criterion (AIC)

7 Schwarz-Bayesian information criterion (SIC)
8 Hannan—Quinn Information Criterion (HIC)

o Augmented Dickey-Fuller
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Table 1. Augmented Dickey-Fuller unit root test

Wy (g 9 o3l o e b

(e 4o b o3 o ol Lo e JhSes o ol Lo i
10) _0/Y - fYaY ALFER A A LFER
10) -f/7-aryy ALFEL =V/OOYAAA LFEL
1() -Y/PYovoy ALIMORT -\V/VEEYA . LIMORT
109 -AAY-Y-¥ ALMAR —)1/31aYYvY LMAR
109 -Y/- 4804y ALOD —<JEEA-FY LOD
10) _F/8YY - SY ALGDPP =\/Y2AYYY LGDPP
1(o) - ALURB -YIEVaoy LURB
I(s) . ALHR “Y/VAFOAY LHR
1(Y) -FIFYY RO ALUN -Y/04Y0- 4 LUN
1(2) - ALVOL REIY LVOL

vy Sy o9 9 Iaasl e b I8 Koo ygesl Sl e
Kigy g lawejlpye b

(e 450 i sSes o o] Lo e JiSes o ol [
109 -ONOFAFA ALFER At A R4 LFER
1(v) -FIFEAYYA ALFEL SYYEONA LFEL
1(-) - ALIMORT EARA AR LIMORT
1(Y) ~AIAYASY O ALMAR -1/A%040Y LMAR
I1(V) “YAFANEA ALOD VB VY- LOD
1(Y) —FIADAVA - ALGDPP “V/YOVEND LGDPP
1(v) BTN ALURB -+ IYEY-2A LURB
1() -Y/ARYYYQ ALEHR STARSRERZ LHR
109 -#I50VFAA ALUN -v/foaray LUN
1(2) - ALVOL ~fIEATAYY LVOL

-Y/AY Ngy o9 9 aneil fe b I8 oo gl Sl e
Wy 9 lamojlipye b

e 45 e P sSes o o] Lo e P Ses o o] Lo i
109 ~BNOFASA ALFER —[F5F- 5 LFER
1(v) -FIFFAYYA ALFEL SYIXE- A LFEL
1(o) - ALIMORT Y ARAARAY LIMORT
109 ~MNAYASYD ALMAR -V/A2040Y LMAR
1(Y) -YN#ANEA ALOD IR LOD
1() ~FIADAYA - ALGDPP “VYOVEND LGDPP
1(Y) AR A ALURB —IYFY-FA LURB
109 “Y/AQYYYQ ALHR -V/YaVafo LHR
I(V) -£IF0VFA A ALUN -v/faavay LUN
1(-) - ALVOL -FIFATAYY LVOL

-Yio- S5 o9 9 Iaasl e b I8 Koo ygasl (Sl jlaie

\a¥



O )en g (798 lris YoFAT O - (O FF) e Slallas asliladgs
Gl s Bl b 50 921y adyy 5051 Y Jouzr
Table 2. Perron unit root test with structural breaks
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Table 3. Bounds Test for cointegration in the long-run specification of the NARDL model
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Table 4. Diagnostic tests in the estimation of the NARDL model
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Table 5. Joint test of long-run and short-run symmetry
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Table 6. Structural Breaks Test
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Table 7. Results of the NARDL Model Estimation
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3 Cumulative Sum of Squares of Recursive Residuals (CUSUMQ)

Vaq

Olsieas (655105558 52 (o AT 030l Wilgiigo 0,2 5 (0Ll
oli8l a5 o s vy el cpl cimen 05l gl Lol Bun
aile g Foduzn gl caioil «asaids yo Zlgsjl F
4 S (505 (59, b Yoane a5 wily sue zlgssl 55 il
Bl o Hlosne g (i $Hnk &5 2 JUbL jegS e 5 S
22,3 YN lis 1) 6595k E5 (Lo piio plo (32 <l (22 L)
—sfleixl (5 acliel Lalpn gl 698 JUKew asl  cilage
b jo Sleebll YU mhw § dbesle ) Gas (golaiil
Cl e pally Gloyblre y bl s iz o cwl (Sa
i)l ofelasl Sl 1) lass b srelociisoe wb) o e slulede
a2 b ol jod (Gros Coxhad pac pl (Doepke, 2005) ais
g “\"9"6" Slguso U;La..:;m 30 X3, Can s goladl g b_é.bl.c YL
IS ysbas loslgils 1 jo a8 i blas! o5l S 3B 4
ey gl 1) i adlbass lp 01Kl (Ks wi58 S e
.(Awad & Yussof, 2017)
WSbos Sl 5 (e o)k £ R sl (Sly S
L) el Sils jo (iuli8l as o G baeasls jo 45 geua
22y V¥ ol a1y 600k 55 (yiie plo 39 ol (558
v 50 (udlye wiojls lacelle slass 1ol38l L ass o alS
a1 (o9l (w50 Seme) Sler s oy 50 @lie gl
L g 4 yomie Wlgioa g 00lo (Al (Jle g (Sudlie )b oy
Gl B (M s 50 (piran 09 Callae lai; )8 slaws als
Gl L L Comer p SLIL L Gl 4 e il e
oalgls 5l culer laculw s beslu ) o cdgs (5 laSale
Ol 33l 05l (pally (sl 1 5 )9Ts5,8 Al diy s camiyo g 09
SYL S L L osedle sl SO Sluleia (e o 000
le? (_gLaij)‘ (_g‘).g |) solazdl @L*,o.]o\l.' C"""“ ..\.:‘9.'(5@ ‘o..\.;.J )
ool 6l oL bl g 093 Jbo saiyTay s | layT 5 05,0 YU
Ll (6,59,b ol gl Jds g plas sl bl lass,s



OLSes 5 (798 plids

YoFAT O - (O FF) e Slallas asliladgs

Joe ks 5l el ) JSs jo bapygesl cnl 5l ol b e
Sl Soeaids 4o 68,91

03,55 gl S 90 (nl 5l &S (9050 5 93,5 oo ey woye O

Sy ly ool 05l (g S5 009 Sl (dae o 4ns )8 (g e

1.6 15
|10
1.2 et
T 5]
08
"o
04 . — - X/\
/ T 5
0.0 10
-0.4 57—

T T T T T T T T T T T T T T T T T
1384 1386 1388 1390 1392 1394 1396 1398 1400

‘ —__CUSUM of Squares 5% Significance ‘

1384 1386 1388 1390 1392 1394 1396 1398 1400

‘ —_Ccusum 5% Significance

Figure 1. CUSUM and CUSUMSQ
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