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Abstract

The study aims to clarify the role of green fiscal policy and its instruments, and how
this policy influences the mitigation of climate change impacts. It also seeks to measure
its effectiveness in reducing carbon emissions, especially in light of the growing global
concern over climate change and the urgent need to address its diverse consequences due
to their negative impacts on various aspects of life, particularly the economic dimension.
The study adopts both descriptive and analytical methodologies, in addition to the
econometric approach using the Autoregressive Distributed Lag (ARDL) model to assess
the impact of implementing environmental taxes—across their different components—
and environmental expenditure on greenhouse gas emissions in Egypt during the period
2002-2021. The findings reveal that higher emissions are associated with increased
environmental spending, reflecting a reactive rather than a preventive response by the
state. Moreover, despite the imposition of energy-related taxes, emissions have not
declined, which may indicate the limited effectiveness of these taxes in altering consumer
or corporate behavior, as well as the insufficient availability of alternative renewable
energy sources. The study also shows that the long-term model is statistically strong and
significant in explaining the relationship between emissions (as the dependent variable)
and the other independent variables. Furthermore, the study highlights a 60% increase in
total greenhouse gas emissions from 2000 to 2020, with an average annual growth rate of
2.4%, and identifies the energy sector as the largest contributor to these emissions.
Accordingly, the study recommends integrating green fiscal policy—through both green
spending and environmental taxation—more extensively within broader economic
policies, along with increasing investments in renewable energy sources. Such measures
would help mitigate the adverse effects of climate change and minimize carbon emissions
as much as possible, thereby contributing to the achievement of Egypt’s Vision 2030.

Keywords: Green fiscal policy - Global warming — ARDL Model
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138 8 seanl 8Ly (3iaats clbilegY) QB Clegyde b OhlEaY) e Sl sa agud
(Aabadll daiyall) uaa B (Ghal) cubiia¥) e Ao sluadl) Ldlal) bl ST uld szl gaall

140l el Ao alaiey) a3 a8

(S e g b sl Aulie) yems 8 (@) Gebind Ayl ) lbilegl Jis :GHG
(O30S 2l S

(ran ain Oolall dulie) il Cilpa (0 YY) Jlea) Jici :RET @

(rae 4t Oolall dulag) Jaill agdy el Jail) o bl e clahY) Jlea) Jia :RTT @

(e duwS) alai®Y) saill Jara Jias :GR @

(rae s Oplally Bulig) (Sl ) msY) Gl A3l e o 3lY) Sia :GGEXP o
(OECD) alaiB) dpaiilly ¢ygbaill dalaia il alasias (Y oY V=Y 0 oY) e sl Sias iy

1 oMal) 7 agail) o

Estimation Equation:

GHG = C(1)*GHG(-1) + C(2)*RTT + C(3)*RTT(-1) + C(4)*RTT(-2) + C(5)*GR + C(6)*GR(-1) + C(7)

Basgll yda Jlddl v

(7) Jse>
VAR Phillips-Perron test statistic
LEVEL 1TDp DIS

Constant, Constant Non Constant, Constant Non

Linear Linear

Trend Trend
GHG 0.8194 0.0021*
RET 0.4738 0.6633 0.4910 0.1009 0.0246 0.0019*
RTT 1.0000 1.0000 1.0000 0.0377*
GR 0.4481 0.2031 0.4474 0.0191 0.0046 00002*
GGEXP 0.0288*

EVIEWS (12) &l 1 jradl)

ozl Yo YE Guacd) VY puan 8 e shall (oSl alate Bow Jol 88 Alall LB LDl dalall Al
YeYo b Ve 5Ll G https://www.sis.gov.eg/Story/278253

473


https://www.sis.gov.eg/Story/278253

Yovo gk — g dall g cpalil) adal) — alatiV) g Al A1S Alaa

bl griwdl e g :GHG

olaily a8 (50 Jg¥) Gudl 2ie jiws :RET
olaily adalis Jg¥) 3yl die jiusa :RTT
olatly akall (50 Jo¥) @Al xie jEues :GR
olaily adales (ggiced) Nie jiiss :GGEXP

By dbghas v/

(V) ds==
Covariance Analysis: Ordinary
Date: 07/12/25 Time: 14:20
Sample: 2002 2021
Included observations: 20
Correlation
Probability GHG RTT RET GR GGEXP
GHG 1.000000
RTT 0.657396 1.000000
0.0016 -
RET 0.723515 0.743968 1.000000
0.0003 0.0002 -
GR 0.028190 -0.095583 0.041449 1.000000
0.9061 0.6885 0.8623 -
GGEXP 0.844091 0.827463 0.823057 -0.149608 1.000000
0.0000 0.0000 0.0000 0.5290 -
EVIEWS (12) gl : jaadl
1. GHG s RTT

2. GHGs RET
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8Ll (i iyl SR llesl o Lisinag 13a Aug Aaph ADle a5 >
Glo Ju 38 lee (miasn ¥ clilasy) of Y] cilall e (il (b e atpll adl ) judn 1 —
Sl sl Slgiaall dlglu jaan (8 il Lllad e
3.GHGs GR )
VooYA = LY Jeles
P-value = 0.9061 ¥
bl )y galai®y) gaill (n digiee ADle 2ag3 Y >
ol eBlasy) alias) ol g L)) 8 Bl Gaw S Al duball Jae disall b (gbai®¥) gail) G iny %—
Al A€l 3l zlimy dage ol il e Bl s o
4. GHG s GGEXP
cAEE = Ll Jalaa
P-value = 0.0000
Asinag s dugd ok ADLe >
p35 () ol eas¥l BlaY) s Ales e Algal) i) o) (lbiles) aaly LS o ) e
Ngie BN e Yy llaadU Al gall Aol (eSas A8
5. RTTSRET
vV = Lo W) Jeles
P-value = 0.0002
S(3aally Jaill) Al il e gh G Aol Apayla ADLe 2agi >
Lol (9a] L (ilyia (il doss A e dupn g ) Jsall (Y ilaie 85—
6. RTTs GR
v = Ll Y deles
P-value = 0.6885 ¥
cglai®y) sailly Jall cailpia (m digiee ADLe 2ag3 Y B
Aal) 8 Lgale I (galeai) Lliill e fig ol Jill Cilypin g of S el 6—
7.RTT s GGEXP
VAYY = Lla Y Jeles
P-value = 0.0000
Liginag s gh Lyl Dl 253>
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G55 28 by e3¢ e Ju Lae @il o GUY) 53l Jasiye Ja (il cilaly) g lis)— >
i) labiadl oty s jas
8. RET s GR *
voef) = Loy Jelas
P-value = 0.8623
Agine ADle 225 Y P
Ayl Jae 8538l 3 sbai®¥) sail) o mualy J<8 55 Y A8l (i ) ) ede—
9. RETs GGEXP
CAYY = Ll Y Jelas
p-value = 0.0000
Al il e byl leals Sl G G dagd Layk ABle dagi >
23 aladind Jla A adsia el 138 ¢ Anll GUY) 80l dasiy A8l e Calyall ol o)) o) gh—
i) Gleg il daga 8 cla)yy)
10. GR s GGEXP o
vy = = Loy Jalea
P-value = 0.5290 X
Agine jbg dieca ADle dagi >
Al Lles Ao Y aass Jasiye (ol saill of Lo Slan] Jids ang Y—
tale (Audad Gadls o

(M) ds
dddal) 85l $Lai®Yly Al (gial)
GHG < GGEXP s digi Ak Bl 25 Lavie Sl Ll 355 sl
GHG < RET/RTT  ||4d 4,k Gl ol b Allad e ) (ol yuial)
RTT <& RET L Lk Clpall e5h G gadaly Gawtd
izl <> GR dLgina @la®y) paill Ao g ol iyl
GGEXP «» RET / RTT |45 L)k Sl Y1 L B andind Jailly d8Ual) (i)

oiall) dlae] (et jaadll

RET5 GGEXP  (ypiiall Gids aly Jadl) ¢z lsa)¥) CDISEa g 5laly
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(%) ds
Dependent Variable: GHG
Method: ARDL
Date: 07/12/25 Time: 15:43
Sample (adjusted): 2004 2021
Included observations: 18 after adjustments
Maximum dependent lags: 2 (Automatic selection)
Model selection method: Akaike info criterion (AIC)
Dynamic regressors (2 lags, automatic): RTT GR
Fixed regressors: C
Number of models evalulated: 18
Selected Model: ARDL(1, 2, 1)
Variable Coefficient Std. Error t—Statistic Prob. *
GHG(-1) 0.656600 0.048573 13.51781 0.0000
RTT -0.013510 0.002514  -5.374309 0.0002
RTT(-1) -0.004279 0.003381 -1.265546 0.2318
RTT(-2) 0.030731 0.003696 8.313422 0.0000
GR 217.9631 123.2104 1.769032 0.1046
GR(-1) 134.6727 112.7840 1.194077 0.2576
C 90.39641 14.51944 6.225889 0.0001
R-squared 0.981931 Mean dependent var 329.0154
Adjusted R-squared 0.972075 S.D. dependent var 33.08304
S.E. of regression 5.528433  Akaike info criterion 6.542987
Sum squared resid 336.1992  Schwarz criterion 6.889243
Log likelihood -51.88688  Hannan-Quinn criter. 6.590731
F-statistic 99.62892  Durbin-Watson stat 2.415730
Prob(F -statistic) 0.000000

*Note: p—values and any subsequent tests do not account for model

selection.

ARDL zisai

EVIEWS (12) gl : jaadl

el (e i Ligine (S5iwar (Gyina JSS Zagalll I Flas) (e aadly ®

sl N aa g aaldl) ) 8 Goas ) bl e £9A G @l Z9A= paail) Jales @
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Luadddl) c)lasy) <

Heteroskedasticity Test: Breusch-Pagan-Godfrey : bl cld Lad) v

(V) dso>
Heteroskedasticity Test: Breusch—-Pagan-Godfrey
Null hypothesis: Homoskedasticity
F-statistic 2.304005  Prob. F(6,11) 0.1092
Obs*R-squared 10.02386  Prob. Chi-Square(6) 0.1237
Scaled explained SS 3.156853  Prob. Chi-Square(6) 0.7889

EVIEWS (12) 2 : il
LBl (ol il dsas axall (mf Jsd oy

:Breusch-Godfrey Serial Correlation LM Test gi\ll\ Jl N sy v

(YY) do
Breusch—Godfrey Serial Correlation LM Test:
Null hypothesis: No serial correlation at up to 1 lag
F-statistic 1.556920  Prob. F(1,10) 0.2405
Obs*R-squared 2.424916  Prob. Chi-Square(1) 0.1194

EVIEWS (12) gt @ jaadl)
Slsdll G (S BLS)) dgag aamy a2l (28 ol 3 >
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Histogram normality test : 8l ambl) i) jlis) v/
(VY) o

10 -5 (0] 5 10

(1+) ose

Akaike Information Criteria

—_—————e e —

Series: Residuals

Sample 2004 2021
Observations 18

Mean -7.91e-15
Median -0.020206
Maximum 7.572706
Minimum -8.620882
Std. Dev. 4.447069
Skewness -0.241278
Kurtosis 2.686588
Jarque-Bera 0.248316
Probability 0.883240
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Overall F-Bounds Test i) v/

(V¥) dox
Overall F-Bounds Test Null Hypothesis: No levels relationship
Test Statistic Value Signif. 1(0) I(1)

Asymptotic:
n=1000

F-statistic 21.14636 10% 3.17 4.14
k 2 5% 3.79 4.85
2.5% 4.41 5.52
1% 5.15 6.36

Finite Sample:

Actual Sample Size 18 n=35
10% 3.393 4.41
5% 4.183 5.333
1% 6.14 7.607

Finite Sample:

n=30
10% 3.437 4.47
5% 4.267 5.473
1% 6.183 7.873

EVIEWS (12) gk : jaadl

dypeall Ayl abyi Wil ANV s gaen (8 (1) AoV aall < seadll Fostatistic of Ly
@ 3saill & chiall o (Cointegration)  Ja¥) dish (5lss dDke @lia of (5 cabad) duca il Jaiig
AN Aigina (sgiuse

T-Bounds Test _Liil v/

(14) Jy>
t-Bounds Test Null Hypothesis: No levels relationship
Test Statistic Value Signif. 1(0) I(1)
t—statistic =7.069770 10% -2.57 -3.21
5% -2.86 -3.53
2.5% -3.13 -3.8
1% -3.43 -4.1
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Lsld cdVall ligine paen (4 ddlhae 4ai< (1) eV asll < Cgeadl T-statistic of L
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Exogenous F-Bounds Test i) v/
(Vo) Jsa>

Null Hypothesis: No exo. levels

Exogenous F-Bounds Test relationship
Test Statistic Value Signif. 1(0) I(1)
Asymptotic:
n=1000
F-statistic 24.72472 10% 2.31 4.33
k 2 5% 3.01 5.42
2.5% 3.74 6.42
1% 4.71 7.68

Finite Sample:

Actual Sample Size 18 n=30
10% 2.53 4.54
5% 3.36 5.90
2.5% 4.25 7.24
1% 5.41 9.16
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ECM Wil sl migad o

(V1) do

ARDL Error Correction Regression
Dependent Variable: D(GHG)

Selected Model: ARDL(1, 2, 1)

Case 2: Restricted Constant and No Trend
Date: 07/12/25 Time: 16:17

Sample: 2002 2021

Included observations: 18

ECM Regression

Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t—Statistic Prob.
D(RTT) -0.013510 0.001803  -7.495352 0.0000
D(RTT(-1)) -0.030731 0.002775  -11.07446 0.0000
D(GR) 217.9631 90.05689 2.420282 0.0340
CointEq(-1)* -0.343400 0.026291  -13.06137 0.0000
R-squared 0.912020 Mean dependent var 6.884313
Adjusted R-squared 0.893167 S.D. dependent var 14.99274
S.E. of regression 4.900432  Akaike info criterion 6.209654
Sum squared resid 336.1992  Schwarz criterion 6.407514
Log likelihood -51.88688  Hannan-Quinn criter. 6.236936
Durbin-Watson stat 2.415730

* p—value incompatible with t-Bounds distribution.
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Jushll (gaal) zagai
(YY) dox

Levels Equation

Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t—Statistic Prob.
RTT 0.037685 0.005029 7.492937 0.0000
GR 1026.896 340.2988 3.017630 0.0117

C 263.2395 17.74306 14.83620 0.0000

EC = GHG - (0.0377*RTT + 1026.8958*GR + 263.2395)
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CUSUM (Cumulative Sum of Recursive Residuals jLid) v/
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£ dsaill 43500 §pal) JLGS) o

(YA) a& Jsas

440
Forecast: GHGF
Actual: GHG
400 Forecast sample: 2002 2021
Adjusted sample: 2004 2021
360 Included observations: 18
Root Mean Squared Error 3.565611
Mean Absolute Error 2.561826
320 Mean Abs. Percent Error 0.815800
Theil Inequality Coef. 0.005395
280 Bias Proportion 0.000663
Variance Proportion 0.098618
Covariance Proportion 0.900719
240 Theil U2 Coefficient 0.187589
2004 2006 2008 2010 2012 2014 2016 2018 2020 Symmetric MAPE 0.814665

—— GHGF +2S.E
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