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Skewness
Kurtosis
Observatio

ns
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GDPC RAT RE
2573.928 1.376417 7.873468
2387.774 1.160000 9.355000
5610.733 8.040000 17.10000
637.8976 0.000000 0.040000
1197.264 1.264602 5.068276
0.466808 2.297946 -0.476287
2.417798 10.68229 1.821268
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0.000000
11.09725
1.296734
5.428867
121

(E- views gt (sl =3 saill Cils jaa) Glialll ; jaaal)
1) bl J gand) il (e sy
L6313651.26 BUai (b a5 Ay jlamall ) a3y

(gl il (e Jshal el Leililes O (im Lan ol ) S8 et < paiial) aen
G5 ganball @5l (e ol Leada i Y OIS @55 Led 124 ) laalisall o2 (d clld aay
o2 el e 3 0le Gl juaiall Lmplall Al 4y jiiall A dll 30k JB W) iy 2l
il iy Las ol jpaiall 038y Alle Aalie Ao 3 g g A (Y1 alail) 136 Ay il i)
Legin (5 8 (Al Bl ) e alSl) o

Gt dal e dalal) (e 2 3l A gie aladaall auas Gl e 5 sSA) il e sl

-Yva -

Al oda Calaal

Cco2_
83263.42
66574.00
244540.5
14671.90
63136.37
0.940361
2.827994

124



|

) Al

-
3

| gand) g b yal

-
-

-

(\'~\'Q #Uﬂ&i&&\&ﬁe)@) ail)

L]

i

s 4l

A dladl Le daaa

L

G

pa ) ae

-

daaf A

)

LﬁM‘&LA}‘Sﬂ‘sMJ“Jw\CAAﬁ(\)eBJ

3

J

\@A.;)\)ﬁln\cﬁaﬁ

.

o

h\@bﬁbﬁ%\uﬂ\

Sl

Ol el )

i

G5 JsY) oAl Al ey e

‘o

-

s

) ae &l

S

i

JsY)

CO2 emissions ((metric tons per capita)

Relative advantage in environment-related technology

Real GDP per capita

[-4L
[-2tb

g 8 & 8§ 8
£ 8 ®§ g =
A
2L
-0
f-20
- 16
s L

6,000 4

5,000

- oodesow
- oooesow
- 0-

oooeIOW

- 20 - cooeIOW
|- 26 - cooeIOW
l-26 -

oooeIOW

- oodesow
- oooeIOW
- oooeIOW
- oogesow
- oooesow

- oooeloWw
- cooelow
- cooelow
- cooelow
- cooelow
- cooelow
- eueble

Development of environment-related technologies, % all technolog

Renewable energy supply, % total energy supply

- oodesow
- oooesoW
- oooesoW

- oooesow
- oodesow
- oodesow
- oodesow
- oooesow
- oodesow

2B
0Bl
2Bl
oBfe

- eLioble

Al

&2,

) leadl M)

i pkiall pand (e

o

)

(2022: 2018) .5

J.MA.A”

Lialdl -

J

22=)

) el

(E- views gl (oulll 72

- YA -



|- 21 - coomiow
I- 21 - cooeiow
|- Z0 - cooeiow

|

) Al

-
3

J &iganll g b yal

-
-

-

a

& da

I

A dladl Le daaa

L

G

pa ) ae

-

daaf A

Differenced CO2 emissions ((metric tons per capita)

Differenced Relative advantage in environment-related technology

20,0004

10,000

10,0004

-200004

- g1 - eueble
[- €L - euabje
- 80 - eneble
I- €0 - eneble
I- g6 - eusble

|- 21 - cooeiow
|- 2L - cooeiow
I- Z0 - cooeiow
I- Zo - cooeiow
|- 26 - cooeiow

I- 80 - eusble
I- €0 - eusable
|- 86 - eueble
I- €6 - eusbie

- 61 - e1sium
-vL-e m
|- 60 - m
|- +O- m
-e6-e m

- v6 - eisium

% all technolog

|- 21 - cooeiow
|- 2L - cooeiow
I- Z0 - cooeiow
|- Zo - cooeiow
|- 26 - cooeiow
|- 26 - cooeiow

- v6 - ersium
|- oz - 1dABe
l- G| - 1dABo
I- oL -1dABe
|- SO - 1dABa
- 00 - 1046
|- s6 - 1dABe

A

ady

) lad) (T)

(a

‘e
0

1 AN A

Y~\/\)d3

Jw\

ouialll

)

A

) il

| &3

-

(E- views gt

-YAY -

Y

(\'~\'Q #Ua‘ic‘\&“e)QJ ail)

Differenced Real GDP per capita

o
8
=
S
S
2
£
S
i
=
2
=
(=3
=
5
£
5
e
=
H
s
s
=
S
£
s
RS
>
- 2
06 -1akBe 2 r T T T T 06 - 1dABo
-« o 2 = = ES = <= =
B 7 5 5 %
8
2
I3
>
=
=
=
==
3
|- 21 - cooeiowr
I- Z1 - cooeiow S [ 21 -oo0mow
|- 20 - cooeiowr ﬂnv - ww Co0%eeom
|- 20 - cooeiowr S C 49 2o%aom
48 o3%eem = - /6 - cooeiow
Lot Svenie = E 26 - coosiow
Car- - =
F2rcieee ES |wr.m.:wm_m
- - el - - €1 - euable
80 - BUSB|E - ek eussie
C 23  shenie g E 26- chonie
- 6 - enobie g [ 29 - eussic
3
=
=2
5]
2
s
@
I ve - ersium s
|- 0z - 1dABa S
|- 5t -1dABe >
- oL -1dABe S
I S0 - 1d4ABa o
- 00 - 1dABe s
|- 56 - 1dABa m
087 aee . , : 8- lakee
= “ = i Y -
ES

(\‘



(Yeye sl otz Ve Ma) dlaill g dudlall &gal g bl pall dalad) Aldaall

daa) B asa ) 28 Cranly 3 tdladl Lo daaa e 40 A 2

&) priall Jals Y1 48 ghuaa (°)Js>

Correlation
Probability GDP RAT RE BT CO2
GDP 1.000000
RAT -0.001256 1.000000
09891 -
RE -0.271887 -0.197986 1.000000

0.0027 0.0302 -

BT 0.305820  0.902056  -0.235882 1.000000
0.0007 0.0000 0.0095  -----

CO2 0.120893  -0.023871 -0.578932 0.017355  1.000000
0.1884 0.7958 0.0000 0.8508  -----
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. IPS- test
Variables -
Level Difference
_ *
GDP 0.174 T 3'98,:;7 2

RAT -0.115T -3.282%%2 C
RE -0.289 C -3.762*% 2 C
BT 0.354 C -3.034* 2 C

co2 0525 T -4.991* 5 T

(E- views gl (ol 73 paill s jaa) GUall) ; jaaall

& idal) Jalsal) jlad) ¥

Apalall 23 Gandl Ol el (g @ kel JelSl d8Dle aSU Cany iz dsaill jaE U8
Ol g (VAAY) Guila sa Gl lid) e 45 Johansen-Fisher _lial aadius
A A beall dum il (=i ) el s (a5 e smail) Adlaia ) Jilail (199 4) aslissag
Gp < yidie JalSEABe dlia O Jn i gl o plalSia Gueate (e JBl e g i
JalSi antia a g o Y 70 o S8l 4y gina (5 sinae N Aalall la celld wag ) puriall
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Hypothesized  Trace test Prob. Max-Eigen test Prob.

r<0 63.09 0.0000 38.60 0.0000
r<1 30.47 0.0002 15.09 0.0573
r<2 20.58 0.0084 12.27 0.1396
r<3 14.80 0.0631 13.19 0.1053
r<4 13.04 0.1105 13.04 0.1105

(E- views gt (oulidll 73 gaill Sl jae) Gliialll : jlaal)
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Null Hypothesis: Obs  F-Statistic  Prob.
RELATIVE_ADVANTAGE_IN_ENVIRONMENT_RELATED_TECHNOLOGY does
not Granger Cause REAL._GDP_PER_CAPITA 112 0.04601 0.9550
REAL_GDP_PER_CAPITA does not Granger Cause
RELATIVE_ADVANTAGE_IN_ENVIRONMENT _RELATED TECHNOLOGY 0.11915  0.8878
RENEWABLE_ENERGY_SUPPLY___ TOTAL_ENERGY_SUPPLY does not Granger
Cause REAL_GDP_PER_CAPITA 116 0.09153 0.9126
REAL_GDP_PER_CAPITA does not Granger Cause
RENEWABLE_ENERGY_SUPPLY___ TOTAL_ENERGY_SUPPLY 0.41845  0.6591
DEVELOPMENT_OF_ENVIRONMENT_RELATED_TECHNOLOGIES____ ALL_TEC
HNOLOG does not Granger Cause REAL_GDP_PER_CAPITA 113 0.10642 0.8991
REAL_GDP_PER_CAPITA does not Granger Cause
DEVELOPMENT_OF_ENVIRONMENT_RELATED_TECHNOLOGIES____ALL_TECHNOLO
G 3.27109  0.0418
CO2_EMISSIONS___ METRIC_TONS_PER_CAPITA_ does not Granger Cause
REAL_GDP_PER_CAPITA 116 243785  0.0920
REAL_GDP_PER_CAPITA does not Granger Cause
CO2_EMISSIONS___ METRIC_TONS_PER_CAPITA_ 4.82280  0.0098

(E- views gt (oulidll 73 gaill Cila jaa ) Gliialdl ; jaaal)
<l el IS O Gt 5 el Jsand) (A eday 3 gail) ol il s jad dpndl sl gilis
Ul il B S daaiae

Zigalll pali ¢

Dependent Variable: REAL GDP_PER_CAPITA
Method: Panel Least Squares
Date: 12/07/23 Time: 13:48
Sample (adjusted): 1990 2019
Periods included: 30

Cross-sections included: 4

Total panel (balanced) observations: 120

Variable Coefficient Std. Error t-Statistic  Prob.
RAT -1417.577 139.9548 -10.12882  0.0000
RE -56.05371 19.08235 -2.937463  0.0040
BT 172.3543  15.96045 10.79883 0.0000
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CO2 -0.001526 0.001516  -1.006825  0.3161

C 2974288 291.5566 10.20141 0.0000
R-squared 0.543279 Mean dependent var2545.713
Adjusted R-squared0.527393 S.D. dependent var 1206.747
S.E. of regression 829.5951 Akaike info criterion 16.32053
Sum squared resid 79146223 Schwarz criterion 16.43667
Log likelihood-974.2316 Hannan-Quinn criter. 16.36769
F-statistic34.19870 Durbin-Watson stat(0.737488

Prob(F-statistic) 0.000000

(E- views gebi_l (ouldll 73 gaill il Aa ) Glialdl ; jaaal)

o8 Leiiad oy )5 edalle Ayl 8 58 ety o3 gaill G e mall ey yall 3 gai il gl
LaS ¢ aill lla 23 gill Gf Ailan¥) F dad (e oy Cus <754 &5 il s R-squared
sl Lada jeda Durbin-Watson bl Y Jalas ¢

) 5 dle

st Lo (ouilll) 73 gadl) il e iy g

((RAT L s! sisilly Adlatial) dpipl) dyaaadl) 3 j0al) ) icial)

el ) 8o il Cpal ae dpuSe Ay gina Ao 50 prdiall (Gl 2 gl L (1
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sl Jso (b salaBY) gaill pa Lo Gl L ol il

:( RE 4lall Jlaa) (e 3asaial) A8Ual) aladiicd dpi ) pdiall
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(BT Juas¥) Ay (8 L ol 630l aladid) dpad ) iciall
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The impact of green management in light of technological
changes on Economic growth: A standard study on North
African countries

Abstract:

Green management, when adopted in conjunction with technological
change, can have a significant and positive impact on economic growth in
North African countries. This region, which faces significant environmental
challenges, can benefit greatly from the combination of environmental
sustainability and modern technology to achieve sustainable economic
growth. Below is an analysis of the impact of green management with
technological change on economic growth.

The study data is represented by the cross-section data, which is
represented by the North African countries (Egypt, Tunisia, Algeria,
Morocco), and the time-series data for the period (1990: 2020) annual data.
Previous studies and an in-depth review of the literature identified the
variables that represent green management and its impact in supporting
economic growth. The per capita share of the gross domestic product was The
dependent variable reflects the variable that expresses economic growth, and
the independent variables reflect green management in light of technological
changes (the percentage of technology use in the business environment, the
volume of carbon dioxide emissions, the environmental comparative
advantage related to technology, the percentage of renewable energy use from
the total energy). One of the most important recommendations of the study is
the need to adopt clean technology, as North African countries must invest in
environmentally friendly technology such as renewable energy (solar and
wind energy), water and energy efficiency, developing modern and
sustainable irrigation systems, and spreading awareness of the importance of
environmental management and green technologies through educational and
training programs in the field of green management and environmental
technologies, as well as encouraging environmentally friendly behaviors
among citizens and institutions.

key words: Green Management, Technological Change, Economic Growth,
North African Countries.
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