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The impact of climate change on the gross domestic product
in the Republic of Yemen: Standard study using ARDL
technique for the period 1990-2023
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Assistant Professor, Department of Economics, Faculty of Administrative

Sciences, Taiz University, Yemen

Dr. Muin Ali Saif Al-Huwesh
Assistant Professor, Department of Economics, Faculty of Administrative
Sciences, Taiz University, Yemen

Abstract

This study aimed at identifying the impact of climate change on Yemen’s
GDP over the period 1990 — 2023. To achieve the objective the study, new
quantitative methods were used, depending on Autoregressive Distributed
Lag model (ARDL) to identify the long and short term impact and
relationship.
The main findings of the study were: first, there is a long-term cointegration
relationship between carbon dioxide emissions and the use of fossil fuel
energy.
While these are impendent variables indicative of climate change, GDP is a
dependent variable in Yemen during the said period . The findings indicated
that carbon emission has a slight exponential and significant impact on GDP
in Yemen. However, the use of fossil fuel energy has a greater exponential
and significant impact on GDP in Yemen.
Keywords: Climate change, CO2, GDP, Yemen.
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ARDL
Bl yder jla! il (2) Jgur
Variables ADF P Decision
Level 1st Diff. Level 1st Diff.

LGDP -0.8816 -4.8402** | ~0.8920 -4.7852%* | I(1)

LCO2 -1.5102 -5.0434** | -1.5099 -5.4586** | I(1)

LEG -0.4546 -7.1051%* | 1.4379 -8.5540%* | I(1)

LEC -2.5130 -5.1645%* | -2.7204 -6.5150%* | I(1)

Note: (*)Significant at the 10%; (**)Significant at the 5%; (***) Significant at the 1%.
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Bounds Test 5.3 a1 mis (3) Jgur
Bounds Test
Null hypothesis: No levels relationship
Test Statistic Value
F-statistic 22.3781
t-statistic -5.1826
Bounds Critical Value
10% 5% 1%
Sample Size 10) “ I(1) 10) “ I(1) 10) | I(1)
F-Statistic
30 3.008 4.15 3.71 5.018 5.333 | 7.063
35 2.958 4.1 3.615 4913 5.198 | 6.845
Asymptotic 2.72 3.77 3.23 4.35 4.29 5.61
t-Statistic
Asymptotic “ 257 “ -3.46 “ -2.86 “ -3.78 “ -3.43 | -4.37
*1(0) and I(1) are respectively the stationary and non-stationary bounds.
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Cointegrating Specification

Deterministics: Unrest. constant (Case 3)

CE = LGDP(-1) - (0.074597*LFC (-1) + 5.945161*LEG (-1) + 0.529247*LCO2

Cointegrating Coefficients

Variable * Coefficient Std. Error t-Statistic Prob.
LFC(-1) 0.074597 0.035748 2.086727 0.0458
LEG(-1) 5.945161 2.383219 2.494593 0.0186
LCO2 0.529247 0.034472 15.35303 0.000

Note: * Coefficients derived from the CEC regression.
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Dependent Variable: D(LGDP)
Automatic-lag linear regressors (2 max. lags): LFC LEG LCO2

Model selection method: Akaike info criterion (AIC)
Selected model: ARDL (2,1,2,0)

Variable Coefhicient Std. Error t-Statistic Prob.
COINTEQ* -0.507755 0.050477 -10.0592 0.000
D(LGDP(-1)) -0.245332 0.07681 -3.19402 0.0037
D(LFC) 0.06812 0.011085 6.145035 0.000
D(LEG) -3.241967 1.721442 -1.88329 0.0709
D@LEG(-1)) -5.464935 1.667136 -3.27804 0.003
C -14.57763 1.449978 -10.0537 0.000

ks dygiang (-0.507755) Lezed ik Al ol e a5 falas 20 OF (5) gl o s

EViews 13 miby olr2 s sly gl slas) - il
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(1.29) a5 F a5 <5 eo> Breusch- Godfrey Serial Correlation LM Test

Lol sgmg a2 by o & 0y ((0.03) sime sgin 0 5T elr (0.2936) 2l s
By Gslal w3 css LS ((Breusch & Godfrey, 1986) gl bk ¢ ks
2wl e A ad) e s (LM

Sl kel LU Sl w5 (6) Jgur

Breusch-Godfrey Serial Correlation LM Test:

Null hypothesis: No serial correlation at up to 2 lags

F-statistic

1.299738

Prob. F(2,21)

0.2936

ODbs*R -squared

3.524793

Prob. Chi-Square(2)

0.1716

EViews 13 g Ol e el iUl sl el

ol oW slest 7.4.2

S comzly (o) il pie Al e GSU Breusch-Godfrey 344 plasa ¢

iilamY gt dedll SOl G () Wl aie dSin e J= ARDL (2,1,2,0) 7344
(7)) dsidl e WS (0.05) sgialy 2l o ST 8y (0.3646) ks bzt (1.158) F
ol Ol s o (7) Jg=

Heteroskedasticity Test: Breusch-Pagan-Godfrey

Null hypothesis: Homoskedasticity

F-statistic 1.158431 Prob. F(8,23) 0.3646
ODbs*R -squared 9.190632 Prob. Chi-Square(8) 0.3265
Scaled explained SS 8.455159 Prob. Chi-Square(8) 0.3903

EViews 13 ol Sl e ol gl slis) el
ik 23500 (stability) ayl gt e 7.4.3
bl 355 I3 Y1 8 ailly shll B Sledang il 23 gadl) S 05 jLas Y

) LW etz (ARDL) 2308 s 3 alaadly
The Cumulative Sum of the recursive residuals  sipl STl ¢ sed) Lzt -
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residuals Squared (Susumsq)
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