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Abstract:
Weak sustainability assumes that technological progress generates technical solutions to
environmental problems, while strong sustainability assumes limited substitution between natural
capital and industrial capital due to the inability of the ecosystem, directly or indirectly, to provide the

services necessary for well-being. Based on this concept, the current study analyzed the development
pattern in the Iraqi economy and the development pattern in the Singaporean economy using a time
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series for the period (2000-2023) and the ARDEL method. The statistical results showed that growth
in Iraq suffers from weak development sustainability, while the development pattern in Singapore
follows strong sustainable development. Based on this conclusion, the study presented several
proposals, including that achieving sustainable development in Irag requires enhancing political
stability and institutional reform as a basic condition, diversifying the economy away from oil by
supporting sectors such as agriculture, industry and tourism, improving education and vocational
training to ensure the development of human capital, which contributes to increasing productivity,
adopting effective environmental policies aimed at reducing emissions and preserving natural
resources, and enhancing international cooperation to benefit from global expertise in achieving strong
sustainable development.

Keywords: Strong sustainable development, weak sustainable development, economic growth,
natural capital, industrial capital.
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Y = f(X1,X2,X3X4,X5,X6) ...... (1) ) )
Y, = Bo+ Y™ B1 X1 + B2 X2t + B3X3; + ByXus + BsXs + BeXer + & ... (2)
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Y, =By + Z By X1, + ByXy, + B3X3, + ByXy; + BsXs, + BeXe; + & ... (3)
i=1
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e 2yinell JalGl 45y dodss (e uoY eudl 3 :Dickey — Fuller Test Bugll yda jLis
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O Aoz Ul L3 GOBlas) s CO8 Lad cObgiuall BB (§ giuuall i it i duall e GlaY
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@load) (2 68 - S LA il (1) Jysa
. At Level At first Difference
Series
Intercept B ) None Intercept G EIE None
Intercept Intercept
Y -6.646239 -6.486679 -6.501989 -5.188804 -7.105760 -5.26381
Prob 0.0000 0.0001 0.0000 0.0008 0.0001 0.0000
X1 -1.695626 -1.638148 -1.003807 -4.501059 -4.501059 -4.553508
Prob 0.4201 0.7454 0.2737 0.0020 0.0085 0.0001
X2 -4.576724 -4.844009 0.255169 -4.719341 -4.583699 -4.831581
Prob 0.0018 0.0047 0.7499 0.0014 0.0084 0.0001
X3 -0.656042 -3.336054 2.583285 -5.895311 -5.743714 -4.394251
Prob 0.8389 0.0855 0.9962 0.0001 0.0007 0.0001
X4 -1.891215 -1.895894 0.065383 -5.824975 -3.712673 -5.889872
Prob 0.3302 0.6240 0.6936 0.0001 0.0440 0.0000
X5 0.928315 -5.405481 -3.855814 -4.450154 -5.162557 -3.348522
Prob 0.9934 0.0019 0.0006 0.0033 0.0038 0.0020
X6 -1.353750 -1.569305 -1.710219 -5.430528 -4.963818 -5.408385
Prob 0.5855 0.7721 0.0822 0.0002 0.0034 0.0000
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I e @Uall el oy J1 A8LoYL el gliSilg dimedl Al (§ Olyledio] Cllaiy Badaxiell
Olodsdl il ooy oo 23Uall glatil Juisy il e slazedl Julisy Busdad) Ul deass
4l 33209 ¢ polailly Eamdl IS (o Lz gliSHlg LI @e s Busuzell Gl 5o Jemdl Of LS
izl Ol doda e Wb co¥laidly Jadl Jio G5 @ilelad s § palusy dall
& 5ol Olg Aiasd Aol duail Blyadl (§ dpaidl O ikicnd puS Las (3o - S3LaidY! gaill 3322 oo
Do 1ged (3lyal
sz (2) Jgdd! zed 2 (The Bounds Testing Approach) &3 g-ail &l jidiall Jualsil) jLddl: ey
Ol T ! Slpsie oo Bran olSS Dl 0 e g2 3] s9asdl jlas IS (e ) linall Jol
dodl (po ST duiizeall F dasd 3B s cdunlydd] dd ol piiiall oo J2Yl dugls dudjles ddle Sl
(14.58251) Solud <3831 ¢(%1 %5 «%10) dginall Slgiume Calizes dis Y

(3l & Adal) Jalsil) LR (2) Jgaad)

F-Bounds Test Null Hypothesis: No levels relationship
Test Statistic Value Signif. 1(0) 1(1)
Asymptotic: n=1000
F-statistic 14.58251 10% 1.99 2.94
K 6 5% 2.27 3.28
2.5% 2.55 3.61
1% 2.88 3.99
Actual Sample Size 22 SFinite Sample: n=3
10% 2.254 3.388
5% 2.685 3.96
1% 3.713 5.326
Finite Sample: n=30
10% 2.334 3.515
5% 2.794 4.148
1% 3.976 5.691
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Prob e (1. 514845) ddlisY dadlly (1605.595) s cslidl Juslaadl O HlasYl il
ol ope il (s eu‘ul_cjub 39l O (g2 Los (%5) Syiume die Sgi20 (0.0173)
J=2Y1 U aasll &.m o0 Bolxiwdl dasw (B (GDP) g0l Juao J 0ilgdl dais Olg .5,
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Sl )l J=Y1 e il dsu w2 (X2) ,-88)1 Jdaeg (X1) dladl dawd (§ polasil O
Ay 9ol Jomo g L)) I (535w (%61) dumaiy gl Jdne e 3Ll 3G Legly Joslall =Yl
.Jl95 de (%0.05) 9 (%0.02)

2Pgiwly (X5) 9251 358901 e dazll (CO2) Ayl wbiladYlg (X3) palatd] e Bl Ll
Ll o JI ado bes puadll J2Y1 3 dde slaxedl S Vg Sgimn e (X6) badziell colblall
JSJ il 5oLl Sl (Se ke PrOb daxdl] Aot dansd Blyall (§ dnsiol] Loliiunol| daid
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Gl B JaY) B juall) IS 8 (3) Jgaad

Conditional Error Correction Regression
Variable Coefficient Std. Error t-Statistic Prob.
© 1605.595 1059.907 1.514845 0.0173
Y (-1)* -2.756524 0.299672 -9.198479 0.0000
X1** 0.937161 0.592537 1.581607 0.0157
X2** 1.841926 0.760002 2.423581 0.0459
X3(-1) 15.27599 9.922649 1.539508 0.1676
X4** 3.493144 2.126338 1.642798 0.0144
X5(-1) -15.06036 9.821429 -1.533418 0.1690
X6(-1) 6.214572 4.780945 1.299863 0.2348
D (Y (-1) 0.666775 0.185696 3.590679 0.0088
D(X3) 0.839740 5.824382 0.144177 0.0894
(-1)) (X3 D 12.12039 6.542097 1.852676 0.0106
(X5) D -10.06681 8.900602 -1.131026 0.2953
(X5(-1)) D 35.75805 6.577671 5.436278 0.0010
(X6) D 0.726094 0.827478 0.877478 0.0409

EViews12 gl <la s (a1 jiaal)
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ARDL Long Run Form and Bounds Test
Dependent Variable: D(Y)
Selected Model: ARDL (2,1,1,1,1,1,1)
Levels Equation
Case 2: Restricted Constant and No Trend
Variable Coefficient Std. Error t-Statistic Prob.
X1 0.339979 0.219631 1.547954 0.0165
X2 0.668206 0.273928 2.439350 0.0448
X3 -5.541760 3.792745 -1.461147 0.0874
X4 -1.267228 0.760000 -1.667405 0.0139
X5 -5.463533 3.742993 -1.459669 0.0878
X6 2.254496 1.731247 1.302238 0.0340
C 582.4707 403.8941 1.442137 0.0192
R-squared 0.904379
Adjusted R-squared 0.817451
Durbin-Watson stat 2.437411
F-statistic 7.233698
Prob(F-statistic) 0.0145

EViews12 gal s Olax youe (o :yiall
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a3 g ¢(%H1) dpndy 8811 Jumag Dladl 835 Of (g2 M2 ¢(%60.044) 5 (%0.017) &5l
dpsd) O dpybo ABMA O (s 18 ((%0.044) 9 (%0.017) Al g0dl Jukno 85L35 s
ALYl &y ail Bghata) Calles 1ag ¢ 9ol Joas) g (a2l Juasdlladl
ekl 830 01 ST (%) Sgican dis Diginag ddles o6 Uid (X4) dsally (X3)pudatd] (de BLsYI Lol
Mg ¢ Jlodl e ¢(%0.014)9 (%0.087) dusy gl Jdan (2Ll e Janpwn (%1) doeais Al
L5LaisYl &ylaill Golaial Callies ldag cdoually palaill (Ao Bl de gazme oy deansie M O ja
ST (%1) Syiums Lis Diginag ddluw I8 1ad (X5)S)9a5Y1 39841 (e daxlll (CO,) L3l SblagsYlg
iy $3LaidY! gaidl Jurs (olasl e Joraw (%1) dwds (55251 598401 A8Us 21Vl 55045 O
goidl Juxag (§)9a>Y! Blo Ilgiul de gazxo (w0 A AMNAI Ol s 19 ((%0.0878)
oo 3yl A8Mall ST ¢(%1) Syiunn disg Lginng duzge lghLisl (X6) Bauzmiall d8Uall IMgiwl Lol
Ay dBUa)) Vgl 85L5 JI 8950 Laelas)l am SoliaidY goidl Jdaeg Badzeiadl lBUall M giwl
) (%0.034)
- T3 gel) dvadlilt| Ofylast! « Ludlw
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10
Series: Residuals
Sample 2002 2023

8 Observations 22
6 Mean -3.41e-13
Median -0.119552
Maximum 9.014898
4 Minimum  -9.611577
Std. Dev. 3.839101
2 Skewness 0.118972
. Kurtosis 4.915989
0 --- Jarque-Bera  3.416995
-10 > 0 > 10 Probability ~ 0.181138

EViews12 zeell s Oloy youe (o 1 ydiall
By @3.“;)\3.15 C.Sﬁ.aj.ﬂ OV (5) J9d=d! e (s (L ‘;;‘..U‘ b@)}") M‘ HLSYI Hlas
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sUasHl ey (313 LGl 3929 (ST cdbaddl s yall Jgdg piall dusyd (a9 eiuw
(3 (Aedudl) LS Y LGSR (5) Jgsd)
Breusch-Godfrey Serial Correlation LM Test:
Null hypothesis: No serial correlation at up to 2 lags

F-statistic 3.631337 Prob. F (2,5) 0.1062
Obs*R-squared 13.02969 Prob. Chi-Square (2) 0.0015
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Heteroskedasticity Test: ARCH
F-statistic [
Obs*R-squared

7.233698 [
| 5.790554 |

Prob. F (1,19) [ 0.0145
Prob. Chi-Square (1) | 0.0161
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Series At Level At first Difference
Intercept Tz None Intercept Tl el None
Intercept Intercept
Y -2.923187 -3.709044 2.461776 -5.059707 -4.146468 -5.131531
Prob 0.0580 0.0422 0.0163 0.0006 0.0232 0.0000
X1 -1.806791 -1.605044 0.001911 -5.197047 -5.468287 -5.282904
Prob 0.3680 0.7592 0.6730 0.0004 0.0012 0.0000
X2 -1.915723 -1.697749 -2.197816 -4.019028 -5.690122 -3.858597
Prob 0.1397 0.7121 0.0297 0.0058 0.0011 0.0005
X3 -3.482858 -1.759323 4.776552 -4.691605 -4.031312 -2.860600
Prob 0.0181 0.6910 1.0000 0.0013 0.0238 0.0064
X4 0.955600 -1.539582 2.188396 -4.189366 -4.638961 -3.569080
Prob 0.9944 0.7851 0.9908 0.0039 0.0066 0.0011
X5 -0.875219 -2.702134 -1.243303 -5.188087 -5.096200 -4.992160
Prob 0.7775 0.2446 0.1900 0.0004 0.0026 0.0000
X6 -2.878092 -3.206010 -0.850343 -6.615510 -7.202181 -6.465064
Prob 0.0634 0.1078 0.3366 0.0000 0.0000 0.0000
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F-Bounds Test Null Hypothesis: No levels relationship
Test Statistic Value Signif. 1(0) 1(1)
Asymptotic: n=1000
F-statistic 993.5550 10% 1.99 2.94
K 6 5% 2.27 3.28
2.5% 2.55 3.61
1% 2.88 3.99
Actual Sample Size 22 5Finite Sample: n=3
10% 2.254
5% 2.685
1% 3.713
Finite Sample: n=30
10% 2.334 3.515
5% 2.794 4.148
1% 3.976 5.691
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Conditional Error Correction Regression

Variable Coefficient Std. Error t-Statistic Prob.
© 85.27492 25.92600 3.289167 0.1879
Y(-1)* 1.408798 0.031022 45.41261 0.0140
X1(-1) -5.022506 0.421695 -11.91028 0.0533
X2(-1) -0.068125 0.143596 -0.474423 0.0718
X3(-1) 1.501965 0.149934 10.01750 0.0633
X4(-1) 5.372572 1.162059 4.623322 0.1356
X5(-1) -0.442812 0.238148 -1.859396 0.3141
X6(-1) 0.315316 0.013756 22.92195 0.0278
D(Y(-1)) 0.493112 0.049152 10.03241 0.0632
D(X1) -8.708905 0.502185 -17.34202 0.0367
D(X1(-1)) 1.390993 0.771516 1.802934 0.0322
D(X2) -0.989152 0.065080 -15.19911 0.0418
D(X2(-1)) -0.885743 0.121200 -7.308082 0.0866
D(X3) 6.582840 0.242463 27.14985 0.0234
D(X3(-1)) 5.065287 0.206881 24.48404 0.0260
D(X4) 19.85034 0.252530 78.60586 0.0081
D(X4(-1)) 1.603270 1.431475 1.120013 0.0464
D(X5) -0.516773 0.314794 -1.641622 0.0348
D(X5(-1)) -2.842589 0.113738 -24.99236 0.0255
D(X6) 0.207146 0.010948 18.92087 0.0336
D(X6(-1)) 0.095078 0.010070 9.441692 0.0672

EViews12 gely Oloryseo pe 1yduasll
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ARDL Long Run Form and Bounds Test
Dependent Variable: D(Y)
Selected Model: ARDL (2,1,1,1,1,1,1)
Levels Equation
Case 2: Restricted Constant and No Trend
Variable Coefficient Std. Error t-Statistic Prob.
X1 -3.565099 0.327314 -10.89197 0.0583
X2 -0.048357 0.101717 -0.475407 0.0717
X3 1.066132 0.103343 10.31642 0.0615
X4 3.813585 0.796223 4.789592 0.0310
X5 -0.314319 0.167364 -1.878052 0.0311
X6 0.223819 0.012127 18.45688 0.0345
C 60.53026 18.73112 3.231534 0.0911
R-squared 0.999975
Adjusted R-squared 0.999478
Durbin-Watson stat 2.306971
F-statistic 2012.957
Prob(F-statistic) 0.017561
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Series: Residuals
6 Sample 2002 2023
Observations 22
5
Mean 4.46e-14
4 Median 0.002886
Maximum 0.038419
3 Minimum  -0.065528
Std. Dev. 0.023212
2 Skewness -1.031765
1 Kurtosis 4520188
0 . . . . Jarque-Bera  6.021700
-0.06 -0.04 -0.02 0.00 0.02 0.04 | Probability ~ 0.049250
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Breusch-Godfrey Serial Correlation LM Test:
Null hypothesis: No serial correlation at up to 2 lags
F-statistic 0.391273 Prob. F (2,10) 0.6861
Obs*R-squared 1.669229 Prob. Chi-Square (2) 0.4340
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Heteroskedasticity Test: ARCH
F-statistic 0.032072 Prob. F (1,19) 0.8598

Obs*R-squared 0.035388 Prob. Chi-Square (1) 0.8508
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(Aleay) il % GDP(w (Y 0 %) GDP%
2000 2.24 9.65 21.7 9.135419 4.2180612 99.678684 2.7
2001 2.25 9.6 21.8 9.356084 4.2421598 99.707639 2.5
2002 2.27 9.54 21.9 9.57675 4.2662584 99.720995 2.3
2003 13.09 8.94 22.4 9.266793 5.5687976 99.721544 0.4
2004 -1.428 8.71 23 10.48587 4.3116217 99.272197 0.3
2005 -11.1 8.59 22.4 10.54184 6.622715 97.511255 0.3
2006 -38.56 8.44 23 10.58647 5.9664531 96.82695 0.4
2007 49.03 8.65 25 10.67886 4.5744872 97.167017 0.4
2008 -1.303 8.48 24 10.67878 3.4874194 97.842557 2.4
2009 4.89 8.4 23 11.13426 2.9958956 97.58239 2.6
2010 2.756 8.26 19 11.24633 3.758899 97.553567 2
2011 6.163 8.17 18.9 11.25721 3.2247536 97.673025 1.2
2012 -0.275 7.96 17 11.45389 3.5279992 97.574482 1.2
2013 3.082 9.22 23 11.70095 3.9700148 96.680623 1.7
2014 3.849 10.59 24 12.44473 3.3398685 95.984177 1.1
2015 8.936 10.82 30 12.56001 3.411004 96.120331 1.3
2016 2.723 10.82 22.5 13.55831 4.3635798 95.88123 15
2017 -3.251 13.02 23 13.32161 4.8024616 95.642129 1
2018 1.918 13.45 20 12.889 3.8025889 95.403028 0.8
2019 11.02 14 24.8 13.1167 4.1325476 95.163927 0.9
2020 -4.107 15.75 225 13.2207 5.5633201 94.924826 0.6
2021 -0.275 2.16 23.9 13.72155 5.2118604 94.685725 0.182
2022 1.915 1.87 24.4 14.1006 6.2107744 94.446624 3.044
2023 1.916 1.96 25.6 14.1211 6.31114 94.207523 -14.09
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b ghiiod) bl gale
i A | | g | e S deegin | % wﬁﬂ:ﬁ:‘ﬁw R
2000 9.0391468 2.31 12.05 66.6266 3.34336376 98.91780933 82.60552
2001 -1.0690159 2.09 12.47 68.0276 3.16302657 98.16821256 95.24174
2002 3.9146097 2.46 12.9 69.2205 3.358464 98.15511935 91.05797
2003 4.5357797 2.49 11.25 71.3122 3.60699248 98.4042485 105.329
2004 9.8195917 2.61 9.486 71.0627 3.15019822 98.71373917 115.1459
2005 7.3590337 2.74 6.46 72.7287 3.03367925 98.17112737 75.32102
2006 9.0051437 2.85 4.55 73.1662 2.9347465 98.30136458 74.2343
2007 9.022133 2.71 4.462 74.0857 2.83749056 98.12869974 63.06962
2008 1.8682455 2.81 3.107 74.7682 3.19488454 98.24675267 71.11752
2009 0.1209827 2.72 3.107 75.5237 3.39853096 97.93284225 61.18739
2010 14.525639 3 4.29 76.1447 3.20265365 97.68803286 63.94639
2011 6.3378708 3.23 0.879 76.2681 3.15792179 97.70145037 62.16916
2012 4.461609 3.64 0.877 76.8297 3.32783675 96.3290894 58.9365
2013 4.8372986 4.1 0.059 78.091 3.68562651 94.00615626 56.92577
2014 3.9380027 3.21 1.257 79.4187 3.87155676 90.57887358 58.22918
2015 2.9885207 3.46 3.645 79.4191 4.18069839 94.47067649 59.32101
2016 3.3290345 3.16 1.613 79.443 4.40151834 94.11748174 59.40876
2017 4.5203795 2.02 1.917 80.222 4.4177866 93.76428698 59.54412
2018 3.4974696 2.57 1.7 80.456 4.46444654 93.41109223 60.10964
2019 1.3452175 2.55 2.038 80.654 4.486221 93.05789747 60.12654
2020 -5.3910214 2.53 4.572 81.3182 5.132455 92.70470272 60.30212
2021 -2.12446 2.58 5.082 81.4532 5.221054 92.35150796 60.31467
2022 -3.23101 2.59 4.569 81.6231 5.510975 9199831321 60.42207
2023 -2.10865 2.7 3.426 81.6331 5.601163 91.64511845 60.51104
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