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VAR Lag Order Selection Criteria

Endogenous variables: IFR IEC

Exogenous variables: C

Date: 02/17/25 Time: 20:47

Sample: 2004 2020

Included observations: 14
I

Lag LogL LR FPE AIC sc HQ
0 32.60119 NA 4.33e-05 -4.371599 -4.280305 -4.380050
1 55.01704 35.22491* 3.16e-06* | -7.002435* | -6.728553* | -7.027787*
2 55.18190 0.211961 5.76e-06 -6.454557 -5.998088 -6.496812
3 59.59847 4.416570 6.19¢-06 -6.514067 -5.875010 -6.573224

* indicates lag order selected by the criterion

LR: sequential modified LR test statistic (each test at 5% level)

FPE: Final prediction error

AIC: Akaike information criterion

SC: Schwarz information criterion

HQ: Hannan-Quinn information criterion
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Date: 02/17/25 Time: 20:51

Sample (adjusted): 2006 2020

Included observations: 15 after adjustments

[Trend assumption: Linear deterministic trend

Series: IFR IEC | |

Lags interval (in first differences): 1 to 1

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05
No. of CE(s) Eigenvalue Statistic Critical Value Prob.**
None 0.222975 4.077837 15.49471 0.8972
At most 1 0.019383 0.293598 3.841466 0.5879

Trace test indicates no cointegration at the 0.05 level

* denotes rejection of the hypothesis at the 0.05 level

**MacKinnon-Haug-Michelis (1999) p-values |

Unrestricted Cointegration Rank Test (Maximum Eigenvalue)

Hypothesized Max-Eigen 0.05
No. of CE(s) Eigenvalue Statistic Critical Value Prob.**
None 0.222975 3.784239 14.26460 0.8814
At most 1 0.019383 0.293598 3.841466 0.5879

Max-eigenvalue test indicates no cointegration at the 0.05 level

* denotes rejection of the hypothesis at the 0.05 level

**MacKinnon-Haug-Michelis (1999) p-values |

Unrestricted Cointegrating Coefficients (normalized by b™S11*b=I):

IFR IEC
-105.7698 -0.784355
18.82867 -4.899923

Unrestricted Adjustment Coefficients (alpha):

D(IFR) 0.002298 -0.000368
D(IEC) -0.062474 -0.026883
1 Cointegrating Elquation(s): Log likelihood 59.12819
|
Normalized cointegrating coefficients (standard error in parentheses)
IFR IEC
1.000000 0.007416
(0.02640)
IAdjustment coefficients (standard error in parentheses)
D(IFR) -0.243073
(0.16068)
D(IEC) 6.607911
(7.19394)
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Pairwise Granger Causality Tests

Date: 02/17/25 Time: 20:53

Sample: 2004 2020

Lags: 1

Null Hypothesis: Obs F-Statistic Prob.
IEC does not Granger Cause IFR 16 -1.7E-15 1.0000!
IFR does not Granger Cause IEC 0.79682 0.3883
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Variance Decomposition of IFR:

Period S.E. IFR IEC
1 0.005575 100.0000 0.000000
2 0.007139 100.0000 5.62E-22
3 0.007981 100.0000 2.30E-21
4 0.008476 100.0000 5.93E-21
5 0.008778 100.0000 1.26E-20
6 0.008966 100.0000 2.38E-20
7 0.009085 100.0000 4.20E-20
8 0.009160 100.0000 7.10E-20
9 0.009207 100.0000 1.16E-19
10 0.009238 100.0000 1.85E-19

Variance Decomposition of IEC:

Period S.E. IFR IEC
1 0.243435 1.32E-28 100.0000
2 0.386531 0.619218 99.38078
3 0.536222 1.643767 98.35623
4 0.706270 2.761251 97.23875
5 0.905976 3.810004 96.19000
6 1.144441 4.719772 95.28023
7 1.431875 5.471383 94.52862
8 1.780341 6.071833 93.92817
9 2.204389 6.539771 93.46023
10 2.721719 6.897477 93.10252

Cholesky Ordering: IFR IEC
| I
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1
Response of IFR:
Period IFR IEC
1 0.005575 0.000000
2 0.004460 1.69E-14
3 0.003568 3.43E-14
4 0.002854 5.29E-14
5 0.002283 7.36E-14
6 0.001827 9.72E-14
7 0.001461 1.25E-13
8 0.001169 1.58E-13
9 0.000935 1.97E-13
10 0.000748 2.44E-13
Response of IEC:
Period IFR IEC
1 -2.80E-16 0.243435
2 0.030416 0.298698
3 0.061654 0.366506
4 0.095117 0.449706
5 0.132283 0.551795
6 0.174771 0.677058
7 0.224412 0.830758
8 0.283330 1.019349
9 0.354027 1.250752
10 0.439499 1.534687
ICholesky Ordering: IFR IEC
[
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Ho: Series have aunit root
H1: Series have not aunit root
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Dependent Variable: WT
Method: Least Squares
Date: 02/14/25 Time: 22:48
Sample: 2004 2020
Included observations: 17
Variable Coefficient| Std. Error t-Statistic Prob.
C 53.91710 2.779700 19.39673 0.0000
IEI| 5.445460 1.218596 4.468636 0.0005
R-squared 0.571045[ Mean dependent var 65.80588
Adjusted R-squared 0.542448( S.D. dependent var 4.908598
S.E. of regression 3.320303| Akaike info criterion 5.348120
Sum squared resid 165.3662| Schwarz criterion 5.446145
Log likelihood -43.45902| Hannan-Quinn criter. 5.357864
F-statistic 19.96870| Durbin-Watson stat 1.483396
Prob(F-statistic) 0.000451 |
1
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Breusch-Godfrey Serial Correlation LM Test:
1
]
F-statistic 0.447717| Prob. F(2,13) 0.6486
Obs*R-squared 1.095494| Prob. Chi-Square(2) 0.5783
Test Equation:
Dependent Variable: RESID
Method: Least Squares
Date: 02/14/25 Time: 22:55
Sample: 2004 2020
Included observations: 17
Presample missing value lagged residuals set to zero.
Variable Coefficient| Std. Error t-Statistic Prob.
C 1.156543 3.145034 0.367736 0.7190
IEI| -0.504644 1.377317 -0.366397 0.7200
RESID(-1) 0.288634 0.310420 0.929819 0.3694
RESID(-2) -0.012005 0.290243 -0.041362 0.9676
R-squared 0.064441| Mean dependent var 6.32E-15
IAdjusted R-squared -0.151457| S.D. dependent var 3.214870
S.E. of regression 3.449747| Akaike info criterion 5.516803
Sum squared resid 154.7098| Schwarz criterion 5.712854
Log likelihood -42.89283| Hannan-Quinn criter. 5.536291
F-statistic 0.298478| Durbin-Watson stat 1.769897
Prob(F-statistic) 0.825902
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Heteroskedasticity Test: Breusch-Pagan-Godfrey

F-statistic 0.012324 Prob. F(1,15) 0.9131
Obs*R-squared 0.013955[ Prob. Chi-Square(1) 0.9060
Scaled explained SS 0.010831f Prob. Chi-Square(1) 0.9171

Test Equation:

Dependent Variable: RESID*2
Method: Least Squares

Date: 02/14/25 Time: 22:56
Sample: 2004 2020

Included observations: 17

Variable Coefficient| Std. Error t-Statistic Prob.

C 11.02756 12.23650 0.901203 0.3817

IE| -0.595508 5.364372 -0.111012 0.9131
R-squared 0.000821f Mean dependent var 9.727423
Adjusted R-squared -0.065791| S.D. dependent var 14.15797
S.E. of regression 14.61628| Akaike info criterion 8.312281
Sum squared resid 3204.536| Schwarz criterion 8.410306
Log likelihood -68.65438| Hannan-Quinn criter. 8.322024
F-statistic 0.012324| Durbin-Watson stat 2.045367
Prob(F-statistic) 0.913079
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0.0408711349
7642081

3.8067955761
27561

5.5361840409
62084

3.2998108073
70088
0.3044298626
623903

0.5361523914
287609
7.4245379226
12739
2.9836586178
36815

2.6013440240
4293
0.9008778435
743565

1.4991221564
25649
0.4011777542
065786

2.2164923857
83825
1.5817082620
49144
3.8735023423
44768

1.2454940935
67015
3.3123740053
97649
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Null Hypothesis: U has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=3)
t-Statistic Prob.*
Test critical values: 1% level -3.920350
5% level -3.065585
10% level -2.673459
*MacKinnon (1996) one-sided p-values.
\Warning: Probabilities and critical values calculated for 20 observations
and may not be accurate for a sample size of 16
IAugmented Dickey-Fuller Test Equation
Dependent Variable: D(U)
Method: Least Squares
Date: 02/14/25 Time: 22:52
Sample (adjusted): 2005 2020
Included observations: 16 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
U(-1) -0.757749 0.269543 -2.811239 0.0139
C 0.052706 0.837304 0.062947 0.9507
R-squared 0.360820] Mean dependent var 0.209578
Adjusted R-squared 0.315164] S.D. dependent var 4.038158
S.E. of regression 3.341769| Akaike info criterion 5.367346
Sum squared resid 156.3439| Schwarz criterion 5.463920
Log likelihood -40.93877| Hannan-Quinn criter. 5.372292
F-statistic 7.903066{ Durbin-Watson stat 1.820920
Prob(F-statistic) 0.013870
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Pairwise Granger Causality Tests

Date: 02/14/25 Time: 23:00

Sample: 2004 2020

Lags: 2

Null Hypothesis: Obs F-Statistic [Prob.
\WT does not Granger Cause IEI 15 1.69868 0.2317
IEl does not Granger Cause WT 0.27886 0.7623

]
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Series: Residuals

Sample 2004 2020

Observations 17

Mean 6.32e-15

Median -0.040871

Maximum 7.424538

Minimum -5.536184

Std. Dev. 3.214870

Skewness 0.466005

Kurtosis 2.993781

Jarque-Bera  0.615316

Probability 0.735167
7.5 -5.0 2.5 0.0 2.5 5.0 7.5
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Ho: Series have aunit root
H1: Series have not aunit root
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Akaike Information Criteria
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Dependent Variable: ECO2

Method: ARDL

Date: 02/13/25 Time: 13:53

Sample (adjusted): 2006 2020

Included observations: 15 after adjustments

Maximum dependent lags: 2 (Automatic selection)

Model selection method: Akaike info criterion (AIC)

Dynamic regressors (2 lags, automatic): EC
Fixed regressors: C
Number of models evalulated: 6
Selected Model: ARDL(2, 0)
Variable Coefficient Std. Error t-Statistic Prob.*
ECO2(-1) -0.115013 0.212826 -0.540408 0.5997
ECO2(-2) -0.661433 0.238513 -2.773149 0.0181
EC -0.341778 0.059337 -5.759904 0.0001
C 13.97335 2.395275 5.833717 0.0001
R-squared 0.885291| Mean dependent var 6.166667
Adjusted R-squared 0.854006 S.D. dependent var 0.308607
S.E. of regression 0.117916| Akaike info criterion -1.214511
Sum squared resid 0.152946( Schwarz criterion -1.025698
Log likelihood 13.10883| Hannan-Quinn criter. -1.216522
F-statistic 28.29816| Durbin-Watson stat 1.437679
Prob(F-statistic) 0.000018
*Note: p-values and any subsequent tests do not account for model
selection.
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Breusch-Godfrey Serial Correlation LM Test:
1
|
1.252484925 0.33121241
F-statistic 357563] Prob. F(2,9) 73266892
3.265940567 0.19534847
Obs*R-squared 275045] Prob. Chi-Square(2) 11663169
Test Equation:
Dependent Variable: RESID
Method: ARDL
Date: 02/13/25 Time: 14:00
Sample: 2006 2020
Included observations: 15
Presample missing value lagged residuals set to zero.
Variable Coefficient| Std. Error t-Statistic Prob.
0.092294140)0.0822613085|1.1219629534(0.29091835
EC 72909074 7858815 69404| 71157492
4.261351298|3.5688177115[1.1940512637|0.26297876
C 403472 33649 08904| 00510367
0.365302773|0.4620385698|0.7906326387]0.44948941
RESID(-1) 6766261 361264 56089 06070838
0.581991209|0.4958234600(1.1737871574{0.27060535
RESID(-2) 7727801 400274 81004| 97533356
1.18389094
0.217729371 8238305e-
R-squared 1516697] Mean dependent var 15|
0.216865422 0.10452131
Adjusted R-squared 6529583| S.D. dependent var 74658461
0.115299161 1.19339879
S.E. of regression 950608| Akaike info criterion 767354
0.119645070 0.91017871
Sum squared resid 7186128| Schwarz criterion 72326564
14.95049098 1.19641568
Log likelihood 255155] Hannan-Quinn criter. 3312424
0.500993970 1.40954458
F-statistic 1430247] Durbin-Watson stat 1171672
0.768914481
Prob(F-statistic) 195923
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Heteroskedasticity Test: Breusch-Pagan-Godfrey

|
|
1.108643226 0.38696979
F-statistic 208067| Prob. F(3,11) 405932
3.482422872 0.32304898
Obs*R-squared 269336] Prob. Chi-Square(3) 09291674
1.011953021 0.79835970
Scaled explained SS 087596] Prob. Chi-Square(3) 9959888
Test Equation:
Dependent Variable: RESIDA2
Method: Least Squares
Date: 02/13/25 Time: 14:03
Sample: 2006 2020
Included observations: 15
Variable Coefficient| Std. Error t-Statistic| Prob.
0.238835841| 0.2203263781| 1.0840092911|0.30154844
C 0490392 966312 4302] 50243832
0.029613641| 0.0195765823| 1.5127074458|0.15854100
ECO2(-1) 92230746 7509034 09769 89664501
0.004859419] 0.0219393445| 0.2214933901|0.82876638
ECO2(-2) 803919202 6292182 048154| 26883119
0.003909314| 0.0054580835| 0.7162431252| 0.48876842
EC 792776889 12477166 362125 2916247
0.232161524 0.01019639
R-squared 8179557] Mean dependent var 208447644
0.022751031 0.01097188
IAdjusted R-squared 58648906 S.D. dependent var 211891442
0.010846353 5.98679725
S.E. of regression 2147765| Akaike info criterion 8021615
0.001294077 5.79798387
Sum squared resid 158656618| Schwarz criterion 1061025
48.90097943 5.98880851
Log likelihood 516211] Hannan-Quinn criter. 5114204
1.108643226 2.14075167
F-statistic 208067| Durbin-Watson stat 1323042
0.386969794
Prob(F-statistic) 05932
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IARDL Cointegrating And Long Run Form
Dependent Variable: ECO2
Selected Model: ARDL(2, 0)
Date: 02/13/25 Time: 13:58
Sample: 2004 2020
Included observations: 15
Cointegrating Form
Variable Coefficient| Std. Error t-Statistic Prob.
D(ECO2(-1)) 0.661433 0.238513 2.773149 0.0181
D(EC) -0.341778 0.059337 -5.759904 0.0001
CointEq(-1) -1.776446 0.305820 -5.808789 0.0001
Cointeq = ECO2 - (-0.1924*EC + 7.8659 )
Long Run Coefficients
Variable Coefficient] Std. Error t-Statistic Prob.
EC -0.192394 0.013097[ -14.689786 0.0000
C 7.865904 0.112816f 69.723032 0.0000
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IARDL Bounds Test

Date: 02/13/25 Time: 13:59

Sample: 2006 2020

Included observations: 15

Null Hypothesis: No long-run relationships exist

Test Statistic Value k

F-statistic 3.575972 1

Critical Value Bounds

Significance 10 Bound 11 Bound
10% 4.04 4.78
5% 4.94 5.73
2.5% 5.77 6.68
1% 6.84 7.84

Test Equation:

Dependent Variable: D(ECO2)
Method: Least Squares

Date: 02/13/25 Time: 13:59
Sample: 2006 2020

Included observations: 15

Variable Coefficient| Std. Error t-Statistic| Prob.
D(ECO2(-1)) 0.300327 0.358789 0.837058 0.4204
C 11.26087 4.248732 2.650408 0.0226
EC(-1) -0.268879 0.105464| -2.549478 0.0270
ECO2(-1) -1.459733 0.546355| -2.671766 0.0217
R-squared 0.451568] Mean dependent var -0.080000
Adjusted R-
squared 0.301996[ S.D. dependent var 0.224245
S.E. of regression 0.187349| Akaike info criterion -0.288510
Sum squared resid 0.386096 Schwarz criterion -0.099696
Log likelihood 6.163822[ Hannan-Quinn criter. -0.290521
F-statistic 3.019066[ D urbin-Watson stat 1.971961
Prob(F-statistic) 0.075749
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Series: Residuals
Sample 2006 2020
Observations 15

Mean -1.18e-15
Median 0.007647
Maximum — 0.157425
Minmum ~-0.187686
Std. Dev. 0104521
Skewness  -0.085837
Kurtosis 2.080702

Jarque-Bera  0.546613
Probabilty 0760860

020 015 010 005 000 005 010 015 020
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Ramsey RESET Test
Equation: UNTITLED
Specification: ECO2 ECO2(-1) ECO2(-2) EC C
Omitted Variables: Powers of fitted values from 2 to 3
Value df Probability
F-statistic 2.390243 (2,9) 0.1470
F-test summary:
Mean
Sum of Sq. df Squares
Test SSR 0.053057 2 0.026529
Restricted SSR 0.152946 11 0.013904
Unrestricted SSR 0.099889 9 0.011099
Unrestricted Test Equation:
Dependent Variable: ECO2
Method: ARDL
Date: 02/13/25 Time: 14:05
Sample: 2006 2020
Included observations: 15
Maximum dependent lags: 2 (Automatic selection)
Model selection method: Akaike info criterion (AIC)
Dynamic regressors (2 lags, automatic):
Fixed regressors: C
Variable Coefficient| Std. Error t-Statistic| Prob.*
ECO2(-1) -17.45315 10.96804 -1.591273 0.1460
ECO2(-2) -100.0612 63.18339 -1.583662 0.1477
EC -51.68853 32.66209 -1.582524 0.1480
C 1816.385 1142.482 1.589858 0.1463
FITTED?2 -25.24023 15.77112 -1.600408 0.1440
FITTED?3 1.410454 0.865757 1.629156 0.1377
R-squared 0.925084 Mean dependent var 6.166667
IAdjusted R-squared 0.883463| S.D. dependent var 0.308607
S.E. of regression 0.105351| Akaike info criterion -1.373873
Sum squared resid 0.099889| Schwarz criterion -1.090653
Log likelihood 16.30405] Hannan-Quinn criter. -1.376890
F-statistic 22.22678| Durbin-Watson stat 2.359832
Prob(F-statistic) 0.000081

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

selection.
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Abstract:
Alternative energy sources are vital elements in achieving sustainable development

and promoting the transition to a green economy, which aims to reduce the
negative environmental impacts of various economic activities. The significance of
this research lies in illustrating the role and importance of alternative and
renewable energy as a tool for transitioning to a green economy, protecting the
environment, enhancing energy security, and supporting the national economy. It
also examines the successful experiences of certain countries such as the United
Arab Emirates, Brazil, the United States, and Irag. The research aims to clarify the
role of alternative energy sources in enhancing the transition to a green economy
by analyzing the experiences of the selected countries, identifying the key factors
that contributed to the success of these experiences, and exploring how Iraq can
benefit from international experiences in the field of alternative energy. It also aims
to identify the opportunities and challenges facing the country in moving towards
a green economy using renewable energy sources, as well as providing practical
recommendations for decision-makers in Iraq to develop effective policies and
strategies to promote the use of alternative energy sources. This contributes to
achieving the goals of a green economy and improving environmental and
economic conditions in the country. The research is based on the hypothesis that
there is a positive relationship between the increased use of alternative energy
sources and the transition to a green economy, as reliance on renewable energy
leads to reduced carbon emissions and improved environmental quality. This can
be achieved through supportive government policies for alternative energy
sources, such as financial incentives and environmental regulations, which play a
crucial role in enhancing the transition to a green economy in the selected
countries. These strategies can also be applied in Iraq, benefiting from successful
international experiences in the field of alternative energy, thereby overcoming
local challenges and enhancing the sustainability of the economy through the
implementation of similar strategies that are compatible with national conditions.
The research employed a descriptive methodology based on both inductive and
deductive approaches by describing and analyzing the role of alternative energy
sources in the transition to a green economy in some selected economies, focusing
on the potential benefits for Iraq. Additionally, it utilized a quantitative and
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econometric approach through the ARDL model. The findings indicate that
alternative energy in the United Arab Emirates is positively correlated with the
green economy. In the United States, the ARDL estimation revealed that CO2
emissions are inversely related to renewable energy consumption, which is
consistent with economic theory. In the short and long run in the United States,
renewable energy consumption is also inversely related to CO2 emissions, although
there were differences in the short run. Furthermore, alternative energy sources
account for 88% of the impact on the green economy in the UAE, compared to 57%
in Brazil and 73% in the United Arab Emirates.
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