saa) plasd 30— 38 Al Jaudad il g Apatill 4, paal) dlaal)

Wi 31 Jlods J9o () duiud! dasad! Cilouoxe
(Aranld dslyo)

*&h9d (Slol .
** o slasds .3

oStk

s il Jled Jsn pan & il deadl o sl aany A1 iy A8l Jidas ) dudall eds Cangs
eoil) i) e Aabll Caadiel @l Gl ey «(2017-1973) g5l D (qoall s ¢ il ¢ ynd)
Mian (gl sall el bl S Aggdail) bl Conagl 285 . A shal) libul] ASalinall o Sl sl
Baliyy Al Baga e (oylatll ~ i)y cdpandall Dlsall ayg ¢ Slgall ABUall $Dlginds cmilidl) e Al Cual lacsgia
DAl Caai Jacgia (aid ) SIS saill Jare g i) (505 Lain L ASlgidl L) daiadd) (e 253l anai daisgia
ASlgad) i) dead) e

(FMOLS (Ll Jled cdamndall 3lsall ¢ oalea@¥) sl cdaliioaall daatil) dinll dawad) :dialidall cilals))
.PMG-ARDL (DOLS

Determinants of the Environmental Footprint of Some North African Countries, an
Econometric Study

Abstract

This study aims to analyze the relationship and estimate the impact of some determinants on
the ecological footprint in specific North African countries (Egypt, Algeria, Tunisia and
Morocco) during the period (1973-2017). To achieve this, the study relied on the econometric
approach using dynamic models for panel data. The empirical results showed the negative
impact of the variables: economic growth represented by the average per capita output, final
energy consumption, natural resource rents, and trade openness on the environmental quality
by increasing the average per capita share of the consuming ecological footprint. While the
high rate of population growth leads to a reduction in the average per capita ecological footprint
consumed.

Keywords: Ecological Footprint, Sustainable Development, Economic Growth, Natural
Resources, North Africa, FMOLS, DOLS, PMG-ARDL.
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-10.1208*** -10.8497*** -1.29975* 0.85301 ECO
-3.13771*** -3.96241*** 1.74311 4.35685 GDP
-5.23439*** -6.18982*** -9.02754*** | -3.96993*** POP
-5.53855*** -5.64971*** 2.18117 6.86694 ENER
-10.3609*** -10.6589*** -1.09637 -2.01794** | RENT
-7.31917*** -8.25114*** -1.14455 -0.74552 TRAD
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Al 05S Cial) o3 G alad Aad g aag (Sl Sl e clurial) (5S84 dikll U
(co—integration relationship) & e Jal<s &l el csidl @l e glay A 38 9
HMehand) o JaY) dbgh e (e il

&l Al mllaian o8 (10 Jsl (Granger (1981) ; Engle and Granger (1987)) i
Ll ol Al ag ASle ye st cal€ 13 LASLe e it Lie) dudls G @l jdal)
oo 2 iy (s Lein Jadd Ja¥) syuad 3D (0 e il oda lasil Gl (AiSLe ]
i) G Jal) Al D)

Alighy JaY) Bppemd ADaN (o S ity o5 G el Vi e bl (ISl dpala (i
@lia) Luhall Gk i) G ide JalSS ADle d9ag (e Gaailly Pl Gu daY)
.Johansen Fisher Panel Co-integration Test ; Kao Residual Co—integration Test
sl ciluaie G @il JalSS ABDhe gag ChLOAY) oda A (e (g

dpidall Jalsill Kao Residual jLid) :(5) Jga

Kao Residual Co-integration Test

t-test p-value
-1.553385 0.0602

dyidal) Jalsill Johansen Fisher jLis) :(6) Jga

Hypothesized Fisher Stat.* value Fisher Stat.* P-value
No. of CE(s) (from trace test) P (from max-eigen test)
None 81.82 0.0000 52.87 0.0000
At most 1 39.02 0.0000 19.11 0.0143
At most 2 23.40 0.0029 10.41 0.2376
At most 3 17.27 0.0274 10.74 0.2167
At most 4 12.49 0.1305 10.91 0.2070
At most 5 8.978 0.3442 8.978 0.3442

44 Charemza, W. and Deadman, D. (1997). “New Directions in Econometric Practices”. 2nd edition
Edward Elgar.

45 Engle, R. F., and Granger, C. W. (1987). “Co-integration and error correction: representation,

estimation, and testing”. Econometrica: Journal of the Econometric Society, Vol.55, pp.251-276.
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46 Agici, A. A., and Acar, S. (2018). “How does environmental regulation affect production location
of non-carbon ecological footprint?”. Journal of Cleaner Production, Vol.178, pp.927-936.
doi.org/10.1016/j.jclepro.2018.01.030.

47 Dinda, S. (2004). “Environmental Kuznets curve hypothesis: a survey”. Ecological Economics,
Vol.49, pp.431-455.
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48 Galli, A., Kitzes, J., Niccolucci, V., Wackernagel, M., Wada, Y., and Marchettini, N. (2012).
“Assessing the global environmental consequences of economic growth through the Ecological
Footprint: A focus on China and India”. Ecological Indicators, 17, pp.99-107.
doi.org/10.1016/j.ecolind.2011.04.022.

49 Zambrano-Monserrate, M. A., Silva-Zambrano, C. A., Davalos-Penafiel, J. L., Zambrano-
Monserrate, A., Ruano, M. A. (2018). “Testing environmental Kuznets curve hypothesis in Peru: The
role of renewable electricity, petroleum and dry natural gas”. Renewable and Sustainable Energy
Reviews, 82(3), pp-4170-4178.

50 Bekun, F, V., Alola, A, A., and Sarkodie, S, S., (2019). “Toward a sustainable environment: Nexus
between CO2 emissions, resource rent, renewable and nonrenewable energy in 16—-EU countries”.

Science of Total Environment, 657. pp. 1023-1029.
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P -value statistic | Coefficient | = ~value statistic | Coefficient
0.0001 4.102811 0.000223 0.9694 0.038370 3.86E-06 GDP
0.0021 | -3.179643 -0.124614 0.0233 -2.289487 -0.184746 POP
0.0000 4.746734 0.009152 0.0000 4.623420 0.024890 ENER
0.0947 1.692548 0.008470 0.7101 0.372315 0.002931 RENT
0.6159 | 0503751 | 0.001303 | 0.0455 | 2.015489 | 0009325 | TRAD
PMG-ARDL gigai sl zilsi :(8) Jgas
Jashall Ja¥l B cilalaal) ¢l i
ECO :alll i)
L. Clalzal) jaads e et e
P -value t - statistic Coefficient 8 pudal) il yiciall
0.0000 4.672107 0.000236 GDP
0.0039 -2.976114 -0.090470 POP
0.0000 4.419800 0.006411 ENER
0.1135 1.600360 0.005486 RENT
0.5099 0.662064 0.001560 TRAD
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D(ECO) :gill _yicial
0.0000 -5.178634 -0.779888 COINTEQO1
0.4028 -0.841161 -0.143593 D(ECO(-1))
0.3843 -0.874843 -0.080270 D(ECO(-2))
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0.7657 20.299036 5 64E-05 D(GDP(-1))
0.0042 -2.947662 -0.000410 D(GDP(-2))
0.0000 5 564435 20.000182 D(GDP(-3))

51 Ozturk, 1., Acaravci, A. (2013). “The long-run and causal analysis of energy, growth, openness
and financial development on carbon emissions in Turkey”. Energy Economics, 36, pp.262-267.
Ertugrul, H. M., Cetin, M., Seker, F., Dogan, E. (2016). “The impact of trade openness on global
carbon dioxide emissions: Evidence from the top ten emitters among developing countries”. Ecological
Indicators,67, pp.543-555.

52 Ekins, P. (2000). “Economic Growth and Environmental Sustainability: The Prospects for Green
Growth”. London: Routledge.
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- Al-mulali, U., Weng-Wai, C., Sheau-Ting, L., and Mohammed, A. H. (2015). “Investigating the
environmental Kuznets curve (EKC) hypothesis by utilizing the ecological footprint as an indicator
of  environmental  degradation”.  Ecological  Indicators,  Vol.48, pp.315-323.
doi.org/10.1016/j.ecolind.2014.08.029.

- Alola, A.A., Bekun, F.V. and Sarkodie, S.A. (2019). “Dynamic impact of trade policy, economic
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doi.org/10.1016/j.scitotenv.2019.05.139
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