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Circular Economy as a Proposed Model for Sustainable
Development in Egypt: An Analytical and Applied Study
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Abstract

This study aims to examine the relationship between the circular
economy and sustainable development by utilizing annual data covering the
period from 1995 to 2023, using the Autoregressive Distributed Lag (ARDL)
model. The findings indicate that the model aligns well with economic theory,
particularly regarding the positive roles of recycling and unemployment
reduction in supporting sustainable development. On the other hand, the
positive relationship between carbon emissions and sustainable development
reflects the reality of developing countries that pursue sustainability goals while
still relying on polluting energy sources. The results also reveal a statistically
significant long-run relationship between the Composite Sustainable

Development Index (SDG) as the dependent variable and each of the following
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independent variables: recycling rate (RECY), carbon emissions intensity
(CEM), and unemployment rate (UNEMP). The study concludes that adopting
the circular economy model offers a promising approach to achieving
sustainable development in Egypt. However, it should not be seen as a
comprehensive solution to all environmental, economic, and social challenges.
Therefore, the study recommends integrating the circular economy model
within a broader and more inclusive policy framework to effectively address

sustainability goals.

Keywords: Circular Economy, Sustainable Development, International

Experiences, ARDL Model.
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X Adiall Gl Jlea) + b 538 slaall i)l 39S = RECY sl 300 ) Ay
(A e Lty e Jpanll 25385 <100
(CAPMAS) sbaay) s dalall pill (5 3S jall Sleadl >
(e (A Al Alad g gl 58l Ll B )l 55 s )

X ASlginall Zdal) Jlea) + ASlgiual) 320a%l) d3Ual) =RENE 8a3akal) 48lal) Ay =

(IEA) %Ll 34, DS >
s sl A8l 58— saaadall A8l 5 ol yeSU B ) 55 >
.(World Development Indicators) (sl <lull y & 3

laall ) + 3 8l () g0 Sl 2wl 3l il = CEM Jdaal) ¢ g3 81 cililag) S =
YA e Ll e J sl 23385 ¢ 100X Jlea)
(CO2 Emissions by (o sall elidly ¢y 50 SISl culily 32cl8 - 3>
.Country)
(ALY SLmBY ] i) sloan Yl Aabal) Aigntll 5 € Slgadl 3
TECH Jlaay) aal) glill (pe dpudS gy ohiil) g iad) to i) i iy Lo =
Jgasll 23385 100 2l ea) sl Ul + ) glatill g Casill e @sy) 4 =
(A e lgilln e
(UNESCO Institute for Statistics) sbasdl Suigll 3gaa >

(R&D) skl 5 Lol e Glasyl by — Aol L) )

B985l L) jalaa (pa Cialyd) Ao g9 Abgladd) Gueadl) 431S Ciludial) a3 S8
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k) G.\ 1 5ail) 3-7
Estimation Equation

SDG = C(1)*SDG(-1) + C(2)*SDG(-2) + C(3)*SDG(-3) + C(4)*SDG(-4) +
C(5)*RECY + C(6)*RECY(-1) + C(7)*RECY(-2) + C(8)*RECY(-3) +
C(9)*RECY(-4) + C(10)*CEM + C(11)*CEM(-1) + C(12)*CEM(-2) +
C(13)*CEM(-3) + C(14)*CEM(-4) + C(15)*UNEMP + C(16)*UNEMP(-1) +
C(17)*UNEMP(-2) + C(18)*UNEMP(-3) + C(19)*UNEMP(-4) + C(20)

(8) Js>

Covariance Analysis:
Ordinary

Date: 07/16/25 Time: 13:47
Sample: 1995 2023
Included observations: 29
Balancled sample (listwise missing value deletion)

[
Correlation

IProba RENE
bility SDG RECY| CEM| UNEMP TECH | GDP
SDG | 1.000000

RECY
0.981958] 1.000000
0.0000] -
1.00000
CEM [-0.984890| -0.974335 0

0.0000 0.0000]  -----

UNE 0.38412
MP -0.459183] -0.530059 5/ 1.000000
0.0122 0.0031] 0.0397] = -----

RENE 0.86604 1.000
0.800487| 0.819605 8| -0.197336| 000
0.0000 0.0000] 0.0000 0.3049] -----
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TECH 0.99625 0.859(1.00000

0.988117| 0.987341 0] -0.418916] 917 0
0.000

0.0000 0.0000] 0.0000 0.0237 0  ---—--

0.31785 0.218|0.31295| 1.000

GDP |-0.328730| -0.296007 6| -0.213398| 939 9/ 000
0.253

0.0817 0.1190] 0.0929 0.2664 8 0.0983| -----

EVIEWS (12) g : jaadll
(SDG) aliuwal) Apaiill yipa Jadi (Al clBlal) ;Y of

A sina AV 55 52 560.9819 LYl Julae da ili :RECY S SDG o 483 -]
il e o)) ¢y sl Bole) A ) ) LalS clan Ay g8 A ga ABe (Sny
el xiusal)

g sina AN 53 5 5¢-0,9849 LLi Y Jalre dad (15 :CEMY SDG O 48l -2
e Cpmnd e ill ¢ g SN el AEES Couadl LalSS fan Ay g8 Al ABDle (puSad
ca)Xiosal) dpaill

Y2 53 98 5 ¢-0.4592 Lli Y Jalas 2aid 3li :UNEMPY SDG O 483ad) -3
atil) ji5e el i ) Aldadd) @ L)) (g5 G cAdas gia dabas ABDle (uSay 5 o4y sina
el xiusal)

A gina AV 53 58 5¢0.8005 LLisY) Jalas dad 315 :RENEY SDG (s 483l -4
Al i) il pEga 3 ) chaaaiall ABUA) A Cundli ) LalSa Ay ¢ Aua ga A Say g

Ay gina VS 53 98 5¢0.9881 LlisY) Jalae daid il :TECH SDG (s 48 -5
i3 O galall Canall 5 JISEY) O U i Laa chan Ay g8 A ga A3 (oS
el Xiosal) dpaill

J1 e 8 5¢0.3287 Ll V) Jalae dad 3l :GDPy SDG (e 48all -6
saill (n Aaal s ABe 2 5a g 2o o Ju e (Al Al Ao Sy 5 Liliaa))
el vioaad) dpaiil) 5 (galay)
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(RECY) ol 3ale) dpnad Jadk 3 clBlad) ;L

Ay sine AV 03 58 5¢-0.9743 Ll Y Jelae e 3lii :CEM RECY O 483l -]
S il Galiaily o iy sl sale) 3ol 38 o Ay B Agdes Ao ey

Y3 5 585 ¢-0.5301 LliLY) Jalae dad 3l ;UNEMP RECY O 4Bl 2
Aadl (liasly dasi  penill gl ) of Cus (Ao gia dpbe A8l Say g A gine

A giaa VS 53 98 5¢0.8196 Ll Y Jelas daié ili :RENE S RECY O 483211 -3
A8l ool 5 93l 80l 5 G Bl ) 25 e oy Las ol g8 A ga ABDe (1Say
JBaaaiall

AYs 53 98 5¢0.9873 Lli Y Jalas 4 il :TECHY RECY o 483l 4
sale ) A ) ) I (5 s 1)) LalS fan Ay g8 A g0 ADe uSay 5 ( gina
sl

Ja e 585602960 Ll V) Jalxs iad 1l :GDPYRECY (2 48Mal) -5
Bale) G danal s A8 g g aae o Jay lee A Ll 80 (uSay g ilian)
.Lﬁdl.;azﬁy‘ }A—d‘} ﬁ}lﬂ‘

(CEM) 0508 cililas) A3US Jaks 3 cldlal) Ll

Vs 53 58 5¢0.3841 LY Jalas dad 4l :tUNEMPY CEM o 483al) -]
A g SN bl Cal ) Aad) Cunds ) eS8 (Adumida dua g A8De Sy g (A gina

A sina AV 55 58 56-0.8660 LY Julas dad 115 :RENE S CEM (s 483l -2
LY e I Baaaial) A8UA) aladsil) Of G Jan A48 Al A8de (ay g

Ay sina AV 5D 58 5¢-0.9963 LY Julzse dad 1l :TECHY CEM O 483l -3
i) G A e Ly agen JISIY) 0 ) el Lea o Ay g8 Apbes A8Dle ey

dGbas) J1d e 98 5¢0.3179 Ll )Y Jalas a4l :GDP9 CEM O 48l 4
i) 5 saaBY) saill (o A8l Canaa o Joy Laa (Anida i ga 4Dl Sy
Al

(UNEMP) Q) Jare Jadd A1) cldad) sl

Jh e 58 5¢-0.1973 LY Jelas 4ad 1l :RENE UNEMP (o 483l -]
Y3 53 585 ¢-0.4189 LY Jabas e 3li :TECH UNEMP (O 483l -2
Adda) (ealesnly dasi 3 IS0V 30l 58 c&uj.’u a*\.‘u Ae 1Say g Ay gina
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J e 585¢-0.2134 L)Y Jalas 4ad 15 :GDPs UNEMP O a3
saill g Alad) s Al 5 4 gine A8Dle 22 55 Y (ol (Al Al ABMe Sy 5 Lilian)

(RENE) 833aalf 48Ual) Jad A1 cilBdlal) sluald

AYs 53 58 50,8599 LY Jalas daid 3l :TECH RENE (O 483l -]
aaaiall 48U aladi) 3y JSEY) o Cun dan £ g8 An ga A8Dle Sy 5 ¢y e

JIa s 585¢0.2189 Lli V) Jalxe id 1l :GDPYRENE (i 483all 2
AU (4 sime Ao dsm g pae Ay Lae (A Ll A8Dle (uSay 5 (Bilias)
. sl g 320a4l)

(GDP) suai®¥) galllg (TECH) JS&Y) ¢ 48Mad) slaislus
o e 58503130 LliLY) Jelee 4a 315 :GDPS TECH o 48l -]
}A..\nj JlSlN\ uy:ﬁam\j a8de &_11.\9‘_;:: dgm‘muﬂ"" FEPIS ‘).uSa_U cC\.\L.A;\

Aol i

Basgll yda JLOd) 5-7

(9) Js>
VAR Phillips-Perron test statistic
LEVEL 157D
Constant, Linear Con Non Consta Consta N
Trend stan nt, nt 0
t Linear n
Trend
SDG 0.6297 0.97 1.0000 0.0009 0.0002*
27
RECY 0.9998 1.0000 0.9999 0.0108*
CEM 0.9856 0.70 - 0.415 0.0213*
65
GDP 0.5506 0.27 - 0.0367 0.0070 0.0003
66 *
UNEM 0.9754 - - 0.1394 0.0553 0.0044
P *
EVIEWS (12) gl : jaadll
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ablE J Y1 5 8l v i :SDG

ol aaliy J 51 Gl die s :RECY

o150 91 3l e s :CEM

olail 5 adald (50 J 5V G dll xie s :GDP
o) 5 @ald 53 J5Y) Gl 2ie s ;UNEMP

TECHs RENE  (Oosiciall Gida aly Jadd) ) 53 3¥) JSLiia zolady o

ARDL gisal »4 6-7
(10) s>

ARDL g3 gai i gilds

Dependent Variable: SDG
Method: ARDL ‘
Date: 07/16/25 Time: 17:03
Sample (adjusted): 1999 2023
Included observations: 25 after adjustments
Maximum dependent lags: 4 (Automatic selection)
Model selection method: Akaike info criterion (AIC)
Dynamic regressors (4 lags, automatic): RECY CEM
UNEMP

Fixed regressors: C \
Number of models evalulated: 500
Selected Model: ARDL(4, 4, 4, 4)

Coefficie
Variable nt| Std. Error| t-Statistic| Prob.*

SDG(-1) 0.500138| 0.217495] -2.299538| 0.0698
SDG(-2) 0.318536] 0.152477| 2.089076/ 0.0910
SDG(-3) 0.918843| 0.201833] 4.552486| 0.0061

SDG(-4) 0.743929| 0.179306| -4.148937| 0.0089

RECY 8.863083] 2.065189| -4.291658| 0.0078
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RECY(-1) 6.275900] 2.555931| -2.455426| 0.0576
RECY(-2) 4.283803| 1.572157| 2.724794| 0.0415
RECY(-3) 17.77667| 4.176618| 4.256234| 0.0080
RECY(-4) 2.917340[ 1.650910| -1.767110] 0.1375
CEM 101.9675| 22.78218| -4.475757| 0.0065
CEM(-1) 15.13714| 19.01646| -0.796002| 0.4621
CEM(-2) 26.42484| 16.31932| 1.619237| 0.1663
CEM(-3) 33.17081] 17.25356| 1.922549| 0.1126
CEM(-4) 78.40667| 24.66867| 3.178391| 0.0246
UNEMP 0.787332]| 0.220059( -3.577817| 0.0159
UNEMP(-1) |0.837173| 0.237420| 3.526119| 0.0168
UNEMP(-2) |0.668637| 0.205778| -3.249313| 0.0227
UNEMP(-3) |0.145791] 0.202097| -0.721393| 0.5030
UNEMP(-4) |0.113373] 0.132804| -0.853690| 0.4323
C 33.76654| 10.36966| 3.256281| 0.0225
Mean dependent 62.6280
R-squared 0.999575var 0
Adjusted R- 4.47926
squared 0.997960| S.D. dependent var 0
Akaike info 0.36739
S.E. of regression | 0.202317|criterion 7
0.60770
Sum squared resid | 0.204661| Schwarz criterion 3
Hannan-Quinn 0.09694
Log likelihood 24.59247criter. 6
1.82581
F-statistic 618.8989| Durbin-Watson stat 2
Prob(F-statistic) | 0.000000

#2025 nsiSi Jo¥) el - (22) aaad) - (11) 2l
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*Note: p-values and any subsequent tests do not account for
selection.

EVIEWS (12) i : jsadl

Lal ¢ iall (ga o5y 4 gina (5 sia (5 sine JSS 3 galll O F L) (e aal)
L a5 il i) b Gaaad Al @l ) e 998 O sl €%98= paall Jalaa
-W\‘L‘\Jﬂﬂ‘ngé‘).ﬂ‘

1 Agall) @il 1-6-7
2400 Caa Gia YIa s A8Lud) ¢l 8y SDG sl I alaieY) 1-1-6-7

5 (SDG(-2) dan 5« s 315 <SDG(-4))s (SDG(-1) &b @l 5l (any S
SDG(-3)
Adlal) died o 5 pall Aadd) ol i Q3 ey
:Ailia ¢l il C gl (RECY) sassid Bale) Ay 2-1-6-7

sl sale) A o) o ) ey Lee diilian) Jla g a5 (S b ) 50
Aol dpatill jdise 3 (Rledl) ae Ul (gl Yy 8

Laa Yy Ga ga 1580 <o jedal el j8 D5 o4 y8 aay dald o )alial) el ) (<l
Gl e Gla 0sSs alie 0S8 el Ll o ol sile) i of e Jy
das gidl

(CEM): ¢80 i) 480S 3-1-6-7

Al el e dhie 13 dlas) dlby Ra ol () dba) sl
At e Ja¥) dish ) pems cililaw¥) das 5 Cua duala®@y)

158 (€ 28 Laa il Va5 U 5o cln (CEM(-4)) Al 55l b il (<1
AT sty H9 oo Sl dba pe dBe (e Aatl ladad f Guke

(UNEMP): sl Jaa 4-1-6-7

Gle i dadl L) 40ba®V) 4,k ae Guily Lo 525 (Jlas b sl il w

e Sl el e
GBom b sl ABU e 1o g5 uSay 8 jal sa 5 Vlag Lase S (Y1 5l il
Jazll

JSiy eday Aall Ll 31 o xS Lae Wl Galas (5 5S00 ale 200 5yl il
B3 58 8 day mal

adin ubal (5 sie 35n 5 Say Las Yoy Uasa OIS (C) glsalll 2 <l 5-1-6-7

AV ol gall L Alls 8 i el iasal) Dpatill 5l
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zigalll beliS 2.6-7

zhsa adl i Lae calxivall dpetill ydge A il e G 99.96% gisalll uds >
B e

AL a9 mdgaill B8 ) 0l R?) Jalaa g F-statistic Jie (Aibas) <l jdigall auas >
(1.83 = Ol 5 023 plipe) (A Jalii V) b daial 5 AlSSe 2 55 Y

dpaddal) o) L E5ay) 7/7
Heteroskedasticity Test: Breusch-Pagan-Godfrey :¢pbil) @il jLas) 1-7-7

(11) ds

Ol el Laa

Heteroskedasticity Test: Breusch-Pagan-Godfrey

Null hypothesis: Homoskedasticity |
|
F-statistic 0.283113| Prob. F(19,5) 0.9800
Prob. Chi-
Obs*R-squared 12.95663Square(19) 0.8408
Scaled explained Prob. Chi-
SS 0.404703 Square(19)I 1.0000
|

EVIEWS (12) i : jaadll
LB sl) s il 3 ga g0 edall ia jal) J o o

Breusch-Godfrey Serial Correlation LM Test :(3) bl ¥ JLidl 2-7-7
(12) Jya

I Bl ) LA gt

Breusch-Godfrey Serial Correlation LM Test:
Null hypothesis: No serial correlation at up to 1 lag

|

F-statistic 0.018650] Prob. F(1,4) 0.8980
Prob. Chi-

Obs*R-squared 0.116021|Square(1) 0.7334

[
EVIEWS (12) g : jaad)
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Sl G (bl )l asa g prgadell g f 5B m
Histogram normality test :(8 sal! (anhl) &5 6l JLE8) 3-7-7

(13) Js»
Bl ) g gl L) il

8
Series: Residuals
7 Sample 1999 2023
6 Observations 25
5 Mean -1.19¢-14
1 Median -0.006061
Maximum 0.205295
3 Minimum  -0.136557
5 Std. Dev.  0.092345
Skewness 0.492891
1 Kurtosis 2.561762
; RN
0.1 0.0 0.1 0.2 Jarque-Bera  1.212311
g | Probability ~ 0.545444
EVIEWS (12) zl&
bl sl ol Bl gd)  m
el slagy) e b s 8-7
(6) Jss
cshiall sUady) el 8 LS gilis
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Akaike Information Criteria (top 20 models)

1.0 AR
I [
T I RN
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N N R A
bbb
|
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| Lo b b
04 b b
R R A A R
R
0.2 e e e e O e
R T T I A O A O B R R
R
0_0|||!.|.||I.|II.|I|||
|t
I
|
| v
04 7
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S0 NN NggNDLMONdNNOm
T © 0T 0O VT 0T T 0O VU OOV OVO_- 0 OV UO
SRR R R iR R
22255252255533538353
Model1: ARDL(4, 4, 4,4)
Model2: ARDL(4, 4, 4,3)
Model3: ARDL(4, 4, 4,2)
Model26: ARDL(4, 3, 4, 4)
Model27: ARDL(4, 3, 4,3)
Model8: ARDL(4, 4,3, 2)
Model28: ARDL(4, 3, 4, 2)
Model7: ARDL(4, 4,3, 3)
Model6: ARDL(4, 4,3, 4)
Model33: ARDL(4, 3, 3,2)
Model13: ARDL(4, 4,2,2)
Model58: ARDL(4, 2, 3,2)
Model32: ARDL(4, 3,3, 3)
Model63: ARDL(4, 2, 2,2)
Model53: ARDL(4, 2, 4,2)
Model12: ARDL(4,4,2,3)
Model127: ARDL(3, 4,4, 3)
ModelS7: ARDL(4,2, 3, 3)
Model64: ARDL(4, 2,2, 1)
Model31:ARDL(4,3,3,4)
EVIEWS (12) &l : aaall
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ARDL (4,4, 4, 4) o Bl eyl il 8 o

Overall F-Bounds Test J4) 9-7
(14) Js
Overall F-Bounds Test gt

Null Hypothesis: No levels

Overall F-Bounds Test relationship
Test Statistic Value Signif. 1(0) I(1)
Asymptoti
c: n=1000
F-statistic 13.89236 10% 2.72 3.77
k 3 5% 3.23 4.35
2.5% 3.69 4.89
1% 4.29 5.61
Finite
Sample:
Actual Sample Size 25 n=30
10% 3.008 4.15
5% 3.71  5.018
1% 5333  7.063

EVIEWS (12) & : huadl
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AVl il sie aen 2ie J(1) Lledl Laall el F = 13,89 > dibas o Ly

Ao s axe o pall Al dpedal) duia il b i s 9610 %5 1%

Aol Apaiil) d3e o o) Alsh 45158 Ale aa g gl (da¥) Ak 495

Jaze ((CEM) 05280 clilags) LS ¢« (RECY) sl s3ke) daasi 150 JS(SDG)
.(UNEMP) it

( T-Bounds Test ) T 253 JLd) 10-7
(15) Joa

T-Bounds J&id) il

Null Hypothesis: No levels
t-Bounds Test relationship
Test
Statistic Value Signif. 1(0) I(1)
t-statistic  |-7.192138 10% -2.57 -3.46

5% -2.86 -3.78

2.5% -3.13 -4.05

1% -3.43 -4.37

EVIEWS (12) g5 : jaadl

aen die Al saall aill JS e S real (<7.19) 4 sl Al G ey
299 o Agatnl) A A (g gAY (b ) Alhaia B Aagll) ai UL g ATV ) g
i) @ i) 5 (SDG) il usiall (p (JaY) Ay gl ABde) laia & jidia JalSi
AL F-Bounds @i as Wil 385 L 585 ((RECY, CEM, UNEMP)
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Exogenous F-Bounds Test & il Jal goll s 3gaa JL33) 11-7
(16) Jy>

Exogenous F-Bounds Test 4 JAl) Ja) gall b 2 gan JLid) il

Null Hypothesis: No exo. levels
Exogenous F-Bounds Test relationship
Test Statistic Value Signif. 1(0) I(1)
Asymptoti
c: n=1000
F-statistic 11.75188 10% 2.08 3.86
k 3 5% 2.62 4.65
2.5% 3.15 5.40
1% 3.83 6.33
Finite
Sample:
Actual Sample Size 25 n=30
10% 2.30 4.11
5% 2.96 5.14
2.5% 3.64 6.22
1% 4.60 7.72

EVIEWS (12) 5 1 jaadl

S I(1) oY) aal < sendl Fostatistic of «cbadl Jsaall (o goaly
e 2a 55 (g Aladl Apn il Ji5 5 Aparall Fpum il ad i Ll ANV il siase pen
(SDG) 4alsivall 4paiill yi50 0y (Long-run relationship) Ja¥) abgh 4355 65
Al Juey (CEM) oSl Syl 48iSy  (RECY)unsll sale) dwi (e JS5
Yol Fsina (5 shea n JA O e o e 2ie s 5 «(UNEMP)
ECM Wil paiai i gai 12-7
Giloas) 5550 Jal) Al sk 431 5 480%e dllin o (14 Jsn) gosall (po oy
(RECY)_sill 3ale) daus 10 S5 (SDG) Awlaiasall dpasill jlise G
Jabae o L& (UNEMP) 4Aadl Jasas (CEM) 0 SN el i
Aoy Gl adys dille dflas) A2 53 (CointEq(-1) Wedll mamas
58 A LB 9100 &5 Ay Ja¥) Algh A G Sl aiY) g
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ECM Wil s 73 gai geiliis

ARDL Error Correction Regression
Dependent Variable: D(SDG)

Selected Model: ARDL(4, 4, 4, 4)

Case 2: Restricted Constant and No Trend
Date: 07/16/25 Time: 17:41

Sample: 1995 2024

Included observations: 25

ECM Regression
Case 2: Restricted Constant and No Trend

Coefficie

Variable

nt

Std. Error

t-Statistic

Prob.

D(SDG(-1))

0.493450

0.081685

-6.040898

0.0018

D(SDG(-2))

0.174914

0.086490

-2.022362

0.0991

D(SDG(-3))

0.743929

0.087019

8.549061

0.0004

D(RECY)

8.863083

1.097158

-8.078220

0.0005

D(RECY(-1))

19.14313

1.897797

-10.08703

0.0002
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D(RECY(-2)) [14.85933|1.919357 |-7.741824 | 0.0006
DRECY(-3)) [2.917340|1.011069 | 2.885401 | 0.0344
D(CEM) 101.9675]9.935353 |-10.26310| 0.0002
D(CEM(-1)) 138.0023 | 12.49142 |-11.04777 | 0.0001
D(CEM(-2)) 111.5775|14.32702 |-7.787908 | 0.0006
D(CEM(-3)) 78.40667 | 13.00420 |-6.029336| 0.0018
D(UNEMP) 0.787332(0.111474 |-7.062907 | 0.0009
D(UNEMP(-1)) [0.927802|0.118702 | 7.816207 | 0.0005
D(UNEMP(-2)) ]0.259165]0.091642 | 2.828024 | 0.0368
D(UNEMP(-3)) [0.113373]0.074966 | 1.512330 | 0.1909
CointEq(-1)* 1.006688 | 0.096777 [-10.40215| 0.0001
0.66800
R-squared 0.966960 | Mean dependent var 0
0.50803
Adjusted R-squared |0.911894 | S.D. dependent var 5
0.68739
S.E. of regression |0.150798 | Akaike info criterion 7
0.09268
Sum squared resid [0.204661| Schwarz criterion 3
0.47103
Log likelihood  [24.59247 | Hannan-Quinn criter. 6
Durbin-Watson stat |1.825812
* p-value incompatible with t-Bounds distribution.
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SE o Cum 1Eas STl gadl 8 (UNEMP) Aadl Jaze s w
5 (D(UNEMP(-1)) syaliall il o8 o(@dsia) ole i
U S (e e g Sy 38 Laa dllay dn 50 D laD(UNEMP(-2)))
\as) Ay e (43 D(UNEMP(-3)) Lol i 5
sn sy zigalll o s R-Squared = 0.967 :gigalll baga &lpdipa =
< 0.05 At N ) paiall AdaiaY) afl) pan <D(SDG) o s (= %97
ilan) 48 55 5o i) (f Jiny Lan oy 58
dushl) Ja¥) zisai 13-7

(18) Js>
Jashal) Ja¥) 73 gad il

Levels Equation
Case 2: Restricted Constant and No Trend

Coefficie
Variable nt| Std. Error| t-Statistic| Prob.
RECY 3.977545| 0.648330| 6.135068| 0.0017
CEM 20.75882| 7.551049| 2.749131| 0.0404
UNEMP 0.872129| 0.225318| -3.870652| 0.0118
C 33.54222| 8.551712| 3.922281| 0.0112

EC =SDG - (3.9775*RECY + 20.7588*CEM -
0.8721*UNEMP + 33.5422)

| | I I
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Bl g Bas gy gl Bale) g a3 2k 4l ) judy s +3.9775= RECY Jalra .1
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Aty e el saley
ey 05 SN cililagdl ABES B3 O ) Dada s +20.7588 = CEM Jalae =
Al sa s Bang 20,76 Aaltical) Apalill pdisa Baly) () a3 Banlg Bang
B dag clilaay) s ol Lo s gl Laldl (e adsie e
e insall Lpaiilly LY (e I ey sinY)
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CUSUM of Squares Test JLid) gl

1.6

1.2

0.8 _—

0.4

0.0
-0.4

2019 2020 2021 2022 2023
——— CUSUM of Squares 5% Significance
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110
Forecast: SDGF
100 Actual: SDG
%0 Forecast sample: 1995 2024
Adjusted sample: 1999 2023
80 Included observations: 25
Root Mean Squared Error 0.365300
70 - Mean Absolute Error 0.235284
60 e Mean Abs. Percent Error  0.353470
s=asmEe——s Theil Inequality Coef. 0.002909
50 Bias Proportion 0.000844
40 Variance Proportion 0.005980
Covariance Proportion 0.993176
30 Theil U2 Coefficient 0.414670
00 02 04 06 08 10 12 14 16 18 20 22 Symmetric MAPE 0.353444
—— SDGF +2S.E.
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Root Mean Squared Error of ) s :(Forecast Accuracy) lall il ¢l
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