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Dependent Variable: INF

Variable Coefficient Std. Error t-Statistic Prob.

M 18.39215 3.029034 6.071952 0.0000

X 5.797243 1.636910 3.541578 0.0017

C -515.8838 106.2432 -4.855689 0.0001
R-squared 0.676547 Mean dependent var 165.9390
Adjusted R-squared 0.648421 S.D. dependent var 94.27748
S.E. of regression 55.90097 Sum squared resid 71873.13
Long-run variance 4686.520

Eviews 9 zsby e sleasV ol shis] eyl

2018M5 2 sdadl (1 st NARAFE 2

90



Lidle Hlge cdddal Cg op (JIg W o

Slpadl 06 Wby 0,64 Juall todl ales aile Jo U dag m30il) 3abl & i) 5,5
W mldl jad) 3 Sud g Sl e %64 L s Sls)lelly Slpalall ag YT 50l
padl g2

i OY g 89 S 3 osead) B4 I o wlyllly wlslall e ST 3 85k S0
905 oo S5 Jlazl

v

v

) et 396 :6-4

(DI L5V 2yl 2 VT iy l) s e 2l Shized) Bl LSl Ll e ST

Ay

sl g3 A =) by Lol el 358 B s By ATk ST B 3pmgc
th LS

Sl bl ak b pliseanl fglal) bl e 23151 B 2358 i Al ada (3 0n J9Y1 8 glad-)
.gs\y)\ oles (.- sl gl

o2 Bilse pd Al (6f b Jo Jomr U Tadl el 308 5 b ot W) 8 ghadl

BRe fblan e ganeST SISV Asles 3 8uall o) Jlsol I3 g ¢ skl sl (3 0515
tk ST sy (o lpanal) Bl Jlssl ) BLEYL ¢ sy

d(GDP) = by + b,d(PUB) + b,d(PRI) + b;ECT,_,

0 ol o
Ay gme 055 Ot ) il ) gom)) 558 Aedes B3

(%Y ad cbjﬁ A& :(05) Jos!

Dependent Variable: D(GDP)

Method: Least Squares

Date: 07/05/18 Time: 19:26

Sample (adjusted): 1991 2016

Included observations: 26 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
D(M) -1.105418 1.035354 -1.067672 0.2972
D(X) 1.458477 0.531021 2.746553 0.0118
RESID01(-1) -0.047186 0.049098 -0.961067 0.0470
C 10.49678 2.323046 4518543 0.0002
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R-squared 0.509250 Mean dependent var 10.20222
Adjusted R-squared 0.442329 S.D. dependent var 15.59252
S.E. of regression 11.64408 Akaike info criterion 7.888111
Sum squared resid 2982.860 Schwarz criterion 8.081664
Log likelihood -98.54544 Hannan-Quinn criter. 7.943847
F-statistic 7.609778 Durbin-Watson stat 1.263104
Prob(F-statistic) 0.001140
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Breusch-Godfrey Serial Correlation LM Test:

F-statistic 8.758015 Prob. F(2,22) 0.0016
Obs*R-squared 11.96813 Prob. Chi-Square(2) 0.0025
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Heteroskedasticity Test: ARCH

F-statistic 0.695692 Prob. F(1,24) 0.4125
Obs*R-squared 0.732435 Prob. Chi-Square(1) 0.3921
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results indicate that the real exchange rate is affected by a number of variables, the most important
being the commercial liberalization coefficient.
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and vector error correction model, Algeria.
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0.258477 54.41959 20.16321 24.50420 0.280473 0.632523
0.267518 52.07150 19.48480 27.48376 0.269495 0.690437
0.274419 50.41408 18.97356 29.62142 0.256137 0.734798

SBoovourwnr

Eviews 8 msby e slazeYu oLl slie] o 1yl
P sl ally peadll et e it JE - Sa odlel ol bl WS gl IS

el gl e 1.5.4

o Slkas Bds Jadll AdH Grall e andl Wb s e 9092 OF silad) NS e s
sl JMs 76 ) e A (e plENL T F ) sl SO ey cans il
3 e ool () Dol Jane imy S ) Al ol ans w6 LIy e P s,y
96 4ty 5l ol e E 90 20 iy AL Bl 45 s

: sl bt e . 1.5.4

ed ) 5 s & ()l poed s 55 Bl B3 e sz T JaSU Jaad) IV
S WY Ll ) ol Vs L 6,23 alinnd) olpad) cp m el i o
Gpall jad Wbl s Ao glall ) (3 6l JWby %0 1 JT bajeens 2 a3 | 20l 2l
Lafy ¢ %50 © 38 &1 I sie Y il ki pidl) 3 Sud Sladas e Jodl) aad)
iy Gl el 3 Bud Oladoy %0 18 dty (5l Joldl oVaes 3 Sud Sladiay §runks

agdas 4 W0 dsd S 3LV el 2l LT 9% 29

2018M5 2 sdadl (1 st NARAFE 2



o wobeogs By Gk o dll we | 110

Rt

Joog @ilsd Bl e LU Sl (3 ) Bl By oL 35e R Bl re e
gt S B2l s QUL ggb b Juag sa 3LVl 00 Likis olegbill) Olk gdis O3l
o5 el Bus bl Ll A (3 AR Crall e doba Al T eyl e wolas] Ay (3
Edwards 35 gelen &y ¢ Jolall sl ¢ Bl me o 55 @) Bl lpad) i o
o s M A (8 )l ad Call ed all) alSlly Wtk e ) iy e
) Sl ) Wos e 2017 26 1) 1980
c el (EAL 2l ey sl Ol bolal) sl & Bty S B g -
oy )l ol wVare 3 2 G wleall Jadl ikl OBl e Gty -
i) 2lsSly o SH BLYI e 1S By ()l )
A e oaly ool o) e Judll 2ad Grall e slasf lils ks Y R AS) -
S el ga
P obeogdl jam slas) LSS wlidl ol oy A dag
i) Al 3 o)) ] OUWE Ol -
2Rl e 3 oW e slad) olds g b -
s 73508 A U Jlamnal Moy (A sLaid gilsdl add Gl aw slg) -
sl )
:cz-\JL\ PN
A el ole gl 01gs "BJS aalasVl ol ) sl ((2003) il sl
S ) e Al (Ol ] wleln"(2003) L il
5 iyl gl S Bl Bl aidley el a aul(1984) (laal e sum
A el olesdall 0l (St wlas(2003) k) sl
adsad) M Shstie "Bl 23lasV) S el "(2006) 150 Jae Gismy Oles 350t a2

[S2T SRR SCR (OB

o

i Sl ) aaald) I Bl dpslasV) o ((2000) pwio aaf Jals
(O il e 280 "B Ll LeBdley Y Crall 2uln"(1999) gy ge M
el STl c;\:—;}%ﬂ

w53 g bl 2010-1970 s & yld addl Gpall e 2uls 2u1,3¢(2013) Lo s o 1
Oleads il S gl daels

2018M5 2 sdadl (1 st NARAFE 2



e kg By Gk o il e | 111

Olals il S gof dmslor e W 350gs L 3500 1 (3 pal) ne 2l (2000)0~) g o 2
Olesy sl coall At sladl Al duls (@olasYl sadly o)l jul 257 ((2007) 2 por .3
Ol il S g dmaler e ) 3302 | o# 85T MU SIALY) desl T3 pldsnaly

1. AETATUIN,F(1992), « les taux de change »2éme édition , P U F, presse Universitaires de
France .

2. BENASSY ,A(1993), « comment se fixcent les Taux de changes : un bilan » economie et
prévision N°107

3. BOURGUINAT,H(1995), Finance international,3émé édition ;PUE,PARIS, P378

4. BOUR Isard P,(1986),lessons prom empiritical models of exchange rate, American
economic association

5. J. Zambujal-Oliveira Miguel Faria (2011), « Mapping a country's competitive position: a

real exchange rate approach”, Studies in Economics and Finance, Vol. 28 Iss 3

PAYARD Jusette ,(1986),Risque su charge, librairie VVuibert,; Paris

7. PERYRARD JOSETTE(1995), «Gestion financiére international »,3éme édition Vuibert,

Paris

PHILLIPPE Avoya et autre (1993) , «Finance appliquée » Paris dunod

HEVEL Moly ;CELINE Pringint ;NECOLAT Sobazie,(1992),economea de mérisin, N°

123-124

10. www.worldbank.org

IS

©

2018M5 2 sdadl (1 st NARAFE 2



Ja,b‘zlb £ (Plig

The principle of risk management in Islamic banks
(Case Study of Al Baraka Bank of Algeria)
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Abstract:

The aim of this study was to highlight the principle of risk management in Islamic banks.
Therefore, the various concepts related to risk management and risk management thought in Islamic
banks have been reviewed. The descriptive analytical approach has been followed as it is appropriate
to present the various elements associated with the principle of risk management in Islamic banks,
along with the use of the case study method because we are studying the principle on which Al
Baraka Bank Algeria is based in managing its risks. The study has come up with a set of results, most
importantly: some of the procedures adopted by Al Baraka Bank Algeria in managing its risks are
contrary to the profit and loss sharing principle .

Keywords: risk management, risk management thought, profit and loss sharing principle, Al
Baraka Bank Algeria.

JEL Classification: G32, z12, P4
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Mechanisms of the Central Bank in exercising control over commercial
banks
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Abstract:

In order to ensure the good functioning of the banking system, a control system must be applied to
guarantee the protection of depositors' rights in that bank. And the Central Bank and the use of
mechanisms in the control of trade is the best proof of this. Internal control, besides external
oversight, is the most important means used by the Central Bank to detect violations and irregularities
committed by banks subject to this control, whose purpose is to ensure the good conduct of the
banking business .

key words : Internal control - The bank - Central Bank - External oversight - Revealed abuses.
JEL Classification: m41, G21, G2, G22.
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Human resources in the context of sustainable development and full operation
Japanese and Malaysian experience as a model
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Abstract:

The sustainable development that means the magnification of net gains from the economic
development with ensuring the quality of services and natural resources over time, is an interactive
mobility development take on its responsibility the approval between its three basic elements witch
are: human, resources and ecology.

And because the human resources is one of three basic elements of sustainable
development, so give it the interest and development to realize a sustainable human development is an
imperative and a big responsibility of each government seeks to achieve sustainable development.
The sustainable human development -that means the development process focused on men and
women specially the poor and vulnerable groups with protecting the life chances for future
generations, the natural systems that life depends as well- has five basic sides witch are:
empowerment, cooperation, equity, sustainability and security.

The realization of full operation of human resources requires higher levels of growth
associated with the development of environmental in addition to the remediation of environmental
damage witch in impossible at its best situations, so the governments including Algeria are aware
about the size of problem and its importance in forefront of community development. Algeria as a
country aims to realize sustainable development recognizes the difficulties that are face, so it try to
give the interest to human resources in order to reach full operation.

Key words: human resources, sustainable development, sustainable human development,
Community Development , full operation, The Japanese and Malaysian experience.
Jel Classification: 24, Q01, Q10, F63.
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1 ‘ SARI HASSOUN Salah Eddine, MEKIDECHE Mohamed, BELLAHCENE Mohammed

Does Renewable Energy Affect the Economic Growth of Algeria?

Sari Hassoun Salah Eddine*

University of Abou Bakr Belkaid ,Tlemcen

Mékideche Mohamed?
University Center of Maghnia, Tlemcen

BellahceneMohammed®
University Center of Maghnia, Tlemcen

Abstract:

The energy playsa major role in the world economic system, as they support the improvement of the
well-being of the population and the development of economic growth. In the light of this statement,
Algeria is now working on new incentives that can hasten to introduction of renewable energy in its
energy system and then satisfying its future energy demand and the energy shortage. In this study,we
investigated with the autoregressive distributed lags (ARDL) model and Granger causality the
relationship between renewable energy consumption and economic growth in Algeria during the
period of 1995-2016. We employed the two main variables, renewable energy consumption, and the
gross domestic product(GDP), and the four control variables, fossil energy consumption, gross fixed
capital formation, labour force, and international trade. We found that the renewable energy has a
positive influence on economic growth in Algeria, but we showed with Granger causality that there’s
no evidence of causality between renewable energy consumption and (GDP), approving the neutrality
hypothesis.

Keywords:renewable energy, economic growth, Algeria, ARDL model; Granger causality.
Classification JEL: Q20, 011, C32

: el

sl g i) B ed g sl 3 ol o, ) LBV a3 Lege ygs gl L)
Blal) Jlo) (3 Jeed &) Slalow g Slomsdlinl 2585 J) and S OB Ll Y5 e L s3LaYl
b @l il g gl CUB ol plaY M g il Lealls s B3l
Lo M)l anhd 25 2l 5 (ARDL) Jlasiel &old 2yl oo Ggo ,Auhlll oda (3 . (s53la))
Jlaszal La3 2016-1995 srdl M= S 3 ooladY) ol 5 s @l I o
oo g il Rk Olpaze 4 g pBH S U g Basodd Bl Mgz VI LRy ) e
A e B Hlia e ey ST A B ) AL 331, L)) 2 431 L)) I3
0B (ARDL) £35¢ @ oS3 5 G4 @ el sl osld) 5 saamall wlal) &dlgea¥) o OY)
AU s U e gl O 4 Sasmad w3l Szl

A5 Gl (ARDL) z3sedt , 5 (3LasV) god) | 55amll el i iil) LS

! salah.poldeva08@gmail.com
2 mkidiche@yahoo.fr
3 bellahcene_mohammed@yahoo.fr

NARAFE Review Vol 1, N° 2, December2018



mailto:salah.poldeva08@gmail.com
mailto:mkidiche@yahoo.fr
mailto:bellahcene_mohammed@yahoo.fr

2 ‘ SARI HASSOUN Salah Eddine, MEKIDECHE Mohamed, BELLAHCENE Mohammed

1. Introduction:

The renewables are taken the central interest in the World, as they play a key role in the
recognition of sustainable development goals, and can give added-value to the economic sector by
satisfying the energy demand, mitigate the effect of pollution and improve the level of well-being of
the population.

However, such energies are facing big challenges and difficulties as the market failures, trade
problem, and economic barriers which are considered as the main problems of renewables integration
in the energy supply. The production efficiency and the technological innovation are the main
problems of adapting the renewables in the energy system.

Recent studies in Algeria suggested that about 5% of the country’s electricity comes from small
hydropower plants while only 0.5% to 1% comes from wind and solar energy. This awful position of
renewable energyin Algeria exists despite a favourable geographical location which offers one of the
highest solar potentials in the world. We can resume their availability as following:

% The solar is estimated at an average of 3000 sunshine hours/ year and 3600 sunshine
hours/ year in the South;
The country has more than 200 sources for the geothermal energy;
The wind is estimated approximately 7 meters per second,;
The hydropower potential is estimated at 1500 Giga-watt per hours and it represents
only 6% of the current electricity production in 2013;

%+ The biomasses exist in different places and it’s hard to measure the exact estimation.

The oil and natural gas sector have long been the backbone of the economy, accounting for
roughly 60% of budget revenues, 30% of GDP, and over 95% of export earnings. Their exports have
enabled Algeria to maintain macroeconomic stability and accumulate large foreign currency reserves
and a large budget stabilization fund available. In addition, Algeria's external debt is extremely low at
about 2% of GDP. However, Algeria is now struggling to develop non-hydrocarbon industries
because of its regulations and policies.

According to the last report of the World Bank (2018), Algeria’s economic growth decelerated in
2017 due to a slight decline in hydrocarbon production and continued modest non-hydrocarbon
growth. Real GDP growth is estimated at 2.1% in 2017, a slowdown from 3.3% in 2016. The decline
is attributable to a slowdown in hydrocarbon production, which is estimated to have decreased by
1.4% in 2017.

In the light of this statement, we shall develop an econometric approach to demonstrate the role of
renewable energy consumption in the economic growth of Algeria during the period 1995-2016. This
research paper will be divided into 5 titles, introduction, literature review, data and methodology,
empirical result and discussion and conclusion.

g

)
*

g

)
*

g

)
*

2. Literature Review:

Table 01: Some literature reviews about energy consumption-growth nexus

Study Period Data Methodology Conclusion
S. Adams et al. 1980- 30 Sub- FMOLS and Both renewable and non-
(2018) 2012 Saharan DOLS renewable energy consumption had
African a positive and significant effect on

economic growth, but the non-
renewable energy consumption had
a greater effect than renewable
energy, and there’s no
heterogeneous pairwise causality
between renewable energy and
economic growth or between non-
renewable energy and economic

growth.
P.P.daSilvaetal. | 1990- 17 Sub- Panel ARDL The coal prices, oil prices,
(2018) 2014 Saharan natural prices and CO, emissions
countries per capita had a negative and

significant impact on renewable
energy. However, the sign of GDP
per capita and energy use were
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positive and significant effect on
renewable energy.

C.T. Tugcu and M. | 1980- G7 Panel There’s no causality between
Topcu (2018) 2014 countries | NARDLand | renewable energy consumption and
panel Granger | economic growth for UK and USA,
causality and there’s unidirectional causality
running from renewable energy
consumption to economic growth
for Canada, France and Italy,
butthere’s also unidirectional
causality running from economic
growth to renewable energy
consumption for Germany.
B. Atems and C. 1980- 174 Panel model The renewable electricity
Hotaling (2018) 2012 countries and panel generation and non-renewable
system of electricity generation had a
GMM positive and significant effect
on economic growth.
E. Kocak and A. 1990- 9 black Panel There’s a positive and
Sarkgiinesi (2017) 2012 sea and cointegration significant impact of exogenous
Balkan and variables on economic growth and
countries | heterogeneous there’s one-way relationship
causality running from renewable energy
consumption to economic growth
(growth hypothesis), two-way
relationship between these two
variables (feedback hypothesis) and
no relationship for the case of
Turkey (neutrality hypothesis).
F. Amri (2017b) 1980- Algeria ARDL the per capita capital (1%)
2012 and the per capita non-
renewable energy
consumption (1%) impact
positively GDP by an increase
of 0.244% and 0.246%,
respectively.
D.S. Armeanu et 2003- 28 The panel There’s a positive influence of
al. (2017) 2014 | European | cointegration primary production of renewable
countries method with energies on economic growth, and
fixed effect the conservation hypothesis was
regression acknowledged, and being identified
and Granger in the short and long-run, running
causality from (GDP) to the primary
production of renewable energies.
F. Amri (2017a) 1990- 72 Panel Granger Bidirectional causality
2012 countries causality between income and
renewable energy
consumption and between
trade and renewable energy
consumption.
A.A. Rafindadi and | 1970 Germany ARDL and The renewable energy
l. Ozturk Q1 VECM consumption has positive and
(2017) - method significant influence on
2013 economic growth, so a 1%
Q4 increase in renewable energy
consumption can develop the
economic growth by 0.2194%
with keeping other factors
NARAFE Review Vol 1, N° 2, December2018
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constant.

M. Kahia et al.
(2016)

1980-
2012

18 MENA
countries

The pair-wise
correlation,
FMOLS
method and
Granger
causality

The estimated coefficient
associated to renewable energy for
the whole MENA countries was
0.058 which is about half the
estimated coefficient for the 5
selected MENA countries 0.11, and
there’s unidirectional causality
running from renewable energy to
economic growth.

R.I-Lotz (2016)

1990-
2012

34 OECD
countries

The panel
estimation

The estimations indicated that a
1 % increase in renewable energy
consumption will increase GDP by
0.105% and GDP per capita by
0.100%, while a 1 % increase of the
share of renewable energy to the
energy mix of the countries will
increase GDP by 0.089% and GDP
per capita by 0.090%.

F. Bilgili and I.
Ozturk (2015)

1980-
2009

G7
countries

The panel
cointegration,
conventional

OLS and

DOLS

The biomass consumption, the
human capital index and capital
stock have a positive and significant
impact on economic growth, and
there’s a one-way relationship
running from biomass energy
consumption to economic growth
(growth hypothesis).

l. Ozturk and F.
Bilgili (2015)

1980-
2009

51 Sub-
Sahara
African

Thepopulation, openness and
biomass consumption
variables have a positive and
significant impact on
economic growth

M.E. Bildiric
(2014)

1990-
2010

10
transition
countries

FMOLS and
ARDL

The biomass energy
consumption has a positive
impact on the economic
growth and there’s
bidirectional causality
between these variables in the
long-run

M.S.B Aissa et al.
(2014)

1980-
2008

11
African
countries

The panel
Granger
causality

In the short run, they found
no causality between
renewable energy
consumption and output.

U. Al-mulali et
al.(2013)

1980-
2009

108
countries

Panel Granger
causality

79% of the countries have a
positive bi-directional long
run relationship between
variables. However, 19% of
the countries showed that
there’s no long run
relationship between
renewable energy
consumption and GDP.
Otherwise, 2% of the
countries showed
unidirectional relationship
running from GDP growth to
renewable energy
consumption.
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E. Yildirim et al.
(2012)

1949-
2010

USA

Toda-
Yamamoto
and bootstrap-
corrected
causality

There’s a one causal linkage
from biomass-waste-derived
energy consumption to real
GDP, and no existence of
relationship with renewable
energy consumption or its
forms.

C.T. Tugcu et al.
(2012)

1980-
2009

G7
countries

Panel Granger
causality

There’s no causal relationship
between renewable energy
consumption and economic

growth in France, Italy,
Canada and in the USA, but
there was an evidence of
feedback hypothesis for
England and Japan, and also
unidirectional causality
running from GDP to
renewable energy
consumption for German.

N. Apergis and J.E.
Payne (2011b)

1990-
2007

16
emerging
market
economies

The panel
cointegration

The total renewable electricity
consumption has insignificant and
positive effect on GDP, and there’s
also bidirectional causality between
renewable electricity consumption

and economic growth in the long
term. However, in the short-term,
there’s unidirectional causality
running from GDP to renewable
electricity consumption.

N. Apergis and J.E.
Payne (2011a)

1980-
2006

6
countries
of Central
America

The panel
cointegration

All exogenous variables have a
positive and significant effect on
GDP and there’s bidirectional
causality between renewable energy
consumption and economic growth
in the short and long-run.

N. Apergis and J.E.
Payne (2010b)

1992-
2007

13 Eurasia
countries

The panel
cointegration

All variables have a positive and
significant impact on GDP and
there’s bidirectional causality
between renewable energy
consumption and economic growth
in the short and long-term.

N. Apergis and J.E.
Payne (2010a)

1985-
2005

20 OECD
countries

The panel
cointegration

All the coefficients are positive
and statistically significant at the
level of 1% and there’sa positive
bidirectional between renewable

energy consumption and economic
growth in the short and long-term.

P. Sadorsky (2009)

1994-
2003

18
emerging
countries

The panel
cointegration

The increase in real per capita
income has a positive and
statistically significant impact
on renewable energy
consumption per capita.
However, there’s no causality
between renewable energy
per capita and income per
capita for the full sample of
countries.
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J.E. Payne (2009) 1946- USA Toda- There’s no causality between
2006 Yamamoto renewable energy
causality consumption and economic
growth, supporting neutrality
hypothesis

Source: Done by the researchers.

The relationship between energy sector and economic growth has been examined in many works.
The previous table gives a brief description of 24 studies. These topics did some models about
energy-economic growth nexus and they applied different methodologies to reach their objectives.
The most econometric methods were used is panel cointegration and a vector error correction model
in the panel data and time series data (individual) such as the work of E. Kogak and A. Sarkgiinesi
(2017) and D.S. Armeanu et al (2017).... They studied also differentcross-sectional and panel data
(MENA countries, 9 Black Sea and Balkan countries, OECD countries, Algeria....). Moreover, some
of these works shared the same conclusion, such as the existence of bidirectional or unidirectional
causality between economic growth and energy sector or for no existence of causality between them.
The feedback hypothesis was found in the study of F.Amri (2017a)andE. Kogak and A. Sarkgiinesi
(2017)..., this hypothesis showed that there’s bidirectional causality between economic growth and
renewable energy consumption. The conservative hypothesis was found in the study ofC.T. Tugcu
and M. Topcu (2018) andD.S. Armeanu et al (2017)..., this hypothesis demonstrated that there’s
unidirectional causality running from the economic growth to renewable energy consumption. The
growth hypothesis was found in the study ofE. Kogak and A. Sarkgiinesi (2017) andF. Bilgili and 1.
Ozturk (2015) ..., this hypothesis showed that there’s one-way causality but it goes from renewable
energy consumption to economic growth. The neutrality hypothesis was established in the study ofS.
Adams et al. (2018) andM.S.B Aissa et al. (2014)..., so there’s no evidence of causality.

They applied different numbers of data in the panel or cross-sectional (since Algeria or USA only
to 174 countries), and in relation, they employed almost the same control variables (primary energy
consumption, non-renewable energy consumption (especially fossil fuel), employment or labour
force, gross fixed capital formation as a factor of capital, research and development expenditure

3. Data and Methodology:

The following table displays all variables used in this study during the period 1995-2016 in

Algeria:
Table 02: Variables description
Variables Unites Source of Data
FEC : Fossil energy consumption Million tonne Bp database (British Petroleum) and
equivalent of petrol International Energy Agency (IEA)
REC: Renewable energy Million tonne Bp database
consumption equivalent of petrol
GDP: Gross domestic product Current US $ World Bank database
GFCF: Gross fixed capital Current US $ World Bank database
formation
Population Total of population World Bank database
Trade: External balance on goods Current US $ World Bank database
and services
LF: Labour force Total of employment World Bank database

Source: made by the researchers

The specific model is derived from several literatures as S. Adams et al. (2018), P.P. da Silva et
al. (2018), and C.T. Tugcu and M. Topcu (2018)...etc. The variables of GDP and REC variables are
transformed into natural logarithm specification, because the coefficient on the natural-log scare is
directly interpretable as approximate proportional differences and as elasticity. This transformation
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has provided us with the following benefits, problems related to dynamic qualifications of the data set
are avoided log-linear specification and it gives a more consistent and efficient empirical results.

LNGDP,
p p
=c+ Z aii * LNGDP;_; + b;LNREC; + Z c1j * LNREC,_; + d,RVFEC; + e,RVGFCF,
i=1 i=1
+ fiRVLF; + g;RVTrade; + &,
LNREC,
P p
=c+ Z azi * LNREC,_; + b,LNGDP, + Z Cpi * LNGDP;_; + d,RVFEC, + e;RVGFCF,
i=1 i=1

+ f,RVLF; + g,RVTrade; + &,

LNGDP: represents the economic variable in Algeria that designs the economic growth or the
economic factor of sustainable development because it takes into consideration the population over
time (t).

C: is the constant variable that represents all variables which are not defined or introduced and it
can replace the variables of government expenditure, the cost of the implementation of renewable
energy, or the level of technology introduced...etc.

LNREC: designs the variable of renewable energy consumption in Algeria, especially the
consumption of solar photovoltaic, hydropower and geothermal over time (t).

RVFEC: is the 1% control variable and it characterizes the realized volatility of fossil energy
consumption in Algeria over time (t). They are many studies that stated that there’s a close
relationship between this variables and GDP, as it represents the main energy for the industrial
development and technological advancement.

RVGFCF: is the 2" control variable and it symbolizes the realized volatility of gross fixed
capital formation in Algeria over time (t). It measures the value of acquisitions of new or existing
fixed assets by the business sector, governments and households. It shows how much of the new value
added in the economdy is invested rather than consumed.

RVLF: is the 3™ control variable and it describes the realized volatility of labour force in Algeria
over time (t). It comprises people ages 15 and older who supply labour for the production of goods
and services.

RVTrade: is the 4™ control variable and it represents the realized volatility of the external
balance on goods and services (imported and exported) in Algeria over time (t). It equals exports of
goods and services minus imports of goods and services.

&, defines the error term or the specification error, with this coefficient we can know if the model
is well specified or not and if it’s statistically accepted or not.

Therefore, we started by transforming the control variables into volatile series as they can be
interpreted as variation change or rated coefficients. Then, in the time-series models, we usually
employ the unit root procedure and cointegration test, to verify if such series can be estimated with
Vector Autoregressive model (VAR), Vector Error Correction model (VECM), or Autoregressive
Distributed Lags model (ARDL). Subsequently, we shall select the perfect model according to unit
root and cointegration tests.

Therefore, we tested the unit root with Phillips-Perron and Augmented Dickey-Fuller, and we
selected four lag (p=4) for the Schwarz Info Criterion.

We found that both LNGDP and LNREC were stationary with differency stationary, so they have
the same order of integration I (1), and we found for the control variables that they’re obvious
stationary on level (because they’re realized volatility).

According to this outcome, we can perform the cointegration test of Johansen and the bound test
of Pesaran, after checking the lag length criteria with VAR estimation. Therefore, we concluded that
the optimal model is defined with two lag (p=2), so we shall take (p=1) for Johansen cointegration
test in Eviews 9. We found that there’s a cointegration relationship between LNGDP and LNREC in
the 3" cointegration test specification (with intercept in the long and short-run).

However, the sign of long-run equilibrium was not significant and the VECM model was not
statistically accepted. Consequently, we can’t accept this model specification. Thus, we need to check
again with the bound test of Pesaran to confirm if there’s the long-run relationship with ARDL model
or not. We shall develop the bound test with the unrestricted intercept and no trend model, after
taking two lag as the optimal model from VAR estimation.
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We concluded from the test for the existence of long-run relationships between LNGDP and
LNREC, and we confirmed this relationship with the long-run equilibrium (et.;), which was negative
and significant at the level of 1%, so we can accept the ARDL specification for both models.

The last step is to verify the Granger causality between LNGDP and LNREC. The existence of
the long-run relationship doesn’t mean that there’s a real causality between variables, so we need to
check if there’s a two-way causality or one-way causality or no causality between such variables.

4. Empirical Result and Discussion:

e The ARDL (2,1) equation for (LNGDP):
LNGDP
=6.126 4+ 0.252 * LNGDP;_, + 0.598 * LNGDP;_; + 0.104 *x LNREC, + 0.135 * LNREC,_,
+ 124.594 « RVFEC, + 22.910 * RVGFCF; — 272.653 * RVLF, — 0.005 * RVTrade; + et
e  The cointegrating equation for (LNGDP):
DLNGDP
=110.485* DLNGDP,_4 +9.742 * DLNREC; + 0.010 x DRVFEC, + 0.088 * DRVGFCF; + 6.694
* RVLF, — 10.616 * DRVTrade; — 112.565[LNGDP;
—(0.087 * LNREC;_, + 0.00009 * RVFEC;_, + 0.0007 * RVGFCF;_; + 0.059 * RVLF,_; — 0.094
* RVTrade,_, + 0.16)]
e The ARDL (1,2) equation for (LNREC):
LNREC
= —35.289 — 0422 * LNREC;_4 + 3.223 * LNGDP, + 0.684 * LNGDP,_; — 3.155 * LNGDP,_,
—443.613 *x RVFEC, — 108.475 * RVGFCF; + 784.881 « RVLF, + 0.048 « RVTrade, + et
e  The cointegrating equation for (LNREC):
DLNREC
= 3.223 * DLNGDP, + 3.155 * DLNGDP,_, — 443.613 * DRVFEC, — 108.475 * DRVGFCF,
+ 784.881 * DRVLF, + 0.048 « DRVTrade; — 1.422[LNREC,
—(0.529 * LNGDP,_; — 311.792 * RVFEC,_, — 76.241 * RVGFCF,_; + 551.652 * RVLF,_,
+ 0.034 * RVTrade;_, — 24.803)]
e  The Granger causality

Table 03: Granger causality

Lag 1
Null hypothesis Fisher-statistic Probability
LNGDP does not Granger cause LNREC 2477 0.132
LNREC does not Granger cause LNGDP 0.802 0.382
Lag 2
Null hypothesis Fisher-statistic Probability
LNGDP does not Granger cause LNREC 2.242 0.140
LNREC does not Granger cause LNGDP 0.643 0.539

Source: Done on Eviews 9.

4.1. The coefficient and stability diagnostic:

Both models were statistically acceptable, the ARDL (2,1) model have the R2 equal to 0.975,
indicating that 97.5% of exogenous variables explain the endogenous variable and 2.5% were
explicated by other factors that are not determining in the model such as the technology factor, while
the ARDL (1,2) model have the regression coefficient equal to 0.56, indicating that 56% of
exogenous variables explain the endogenous variable and 44% were explicated by other factors that
are not defining in the model.

In the 1% model, the Fisher-statistic (estimated) = 55.44 was superior the fisher-statistic (table) at
level of 5% = 4.35 and the fisher-statistic (table) at level of 1% = 8.10, indicating that we can’t reject
the alternative hypothesis and we can say that the model was globally significant and it can be used in
the forecasting study. However, in the 2™ model the Fisher-statistic was not significant.

The variation inflation factors indicated that all exogenous variables have a coefficient inferior to
10, indicating that we can reject the null hypothesis and accept the alternative hypothesis, so we can
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say that there’s no multicollinearity in both models. However, the variable of GDP is superior to 10,
because it has several lag variables included in both models.

The intercept coefficient was significant, so we can apply the Ramsey Reset test to see if they’re
some omitted variables or not. Therefore, we made 3 statistics test and we found that all of them are
superior to the level of 1%, 5% and 10%, demonstrating that there are no omitted variables and the
models are well specified.

4.2. The residual diagnostic:

We develop several residual diagnostic tests to see if the models are affected bythe error or
residual termor not, because the econometric theory works to reach the optimal model and to seek for
a model with a minimum errors.

The 1% test was introduced byBox-Pierce (1970) and Ljung-Box (1978), which permit to identify
the processes without memory. Therefore, both tests indicated that the probability estimated is
superior to the level of 1%, 5% and 10%, showing that we can’t reject the null hypothesis and we can
say that the residual in both models follow white noise process.

The 2™ test was developed by Jarque and Bera (1984),which allows verifying if the errors are
normally distributed or not. The test showed that the probability estimated is superior to the level of
1%, 5% and 10%, demonstrating that we can reject the alternative hypothesisand we may accept the
null hypothesis, so the residuals follow normality distribution.

Breusch-Godfrey (1978) represents the 3™residual test, which is based on the detection of
autocorrelation between residuals from lag 1 (p=1) to lag four lag (p=4). We found with this test that
the probability estimated is superior to the level of 1%, 5% and 10% from p=1 to p=4, so we can’t
afford to accept the alternative hypothesis, and we can say that there’s no autocorrelation between
residuals.

The last test is the detection of heteroscedasticity with the Breusch-Pagan-Godfrey, Harvey and
Glejser tests. We found that the estimated probability in three tests was superior to the level of 1%,
5% and 10%, indicating that we can accept the null hypothesis and reject the alternative hypothesis,
meaning that the residualvariances are homoscedasticity.

4.3. Discussion:

In the 1% model, the sign of intercept is significant at the level of 1% and positive, so an increase
by 1 unit in intercept will raise LNGDP by 6.126 units, meaning that the other factor such as the
technological advancement or the investment in new projects will develop the economic growth and it
will encourage the sustainable development.

The signs of LNGDP,; and LNGDP,., were positive, non-significant and significant at the level of
5%, respectively, so an increase by 1 unit in LNGDP; will surge the elasticity of economic growth
by 0.252 and a rise by 1 unit in LNGDP,., will upsurge the elasticity of economic growth by 0.598,
indicating that the industry and the economic development of the country is lesser than what it was in
previous period due to the decrease the level of oil prices.

The coefficient of LNREC and LNREC,; were positive and statistically accepted at the level of
5%, respectively, so an increase by 1 unit in LNREC and in LNREC,; will affect positively the
elasticity of GDP by 0.104 and by 0.135, respectively. This sign appears to be very strange, because
the economic growth of Algeria isn’t yet depending on renewable energy source to produce and
develop its goods and services (the opposite what find F.Amri, 2017). However, the introduction of
such energy can be beneficial for the country and it can enhance the economic level. It will also
provide more sustainable energy and it may satisfy the energy demand for the future generation in
several sectors. This result is in line with the main literatures of S. Adams et al. (2018), B. Atems
and C. Hotaling (2018), E. Kogak and A. Sarkgiinesi (2017), D.S. Armeanu et al. (2017),
A.A. Rafindadi and |. Ozturk (2017), M. Kahia et al. (2016), R.I-Lotz (2016), F. Bilgili and 1.
Ozturk (2015), I. Ozturk and F. Bilgili (2015), M.E. Bildirici (2014), N. Apergis and J.E. Payne
(2011b and 2011a) and N. Apergis and J.E. Payne (2010b and 2010a). Also, the IEA U.S
Administration report 2017 states that the renewable energy can contribute to increase the economic
factor of sustainable development by 1 to 2% per year.

The sign of RVFEC was positive and significant at the level of 5%, so an increase by 1 variation
in fossil energy consumption will raise the level of GDP by 124.594. This statistic is logical, because,
up till now almost all countries (also Algeria) are depending mainly on fossil fuel to develop its
industry and economic sectors. This result is supported by S. Adams et al. (2018), B. Atems and C.
Hotaling (2018), E. Kogak and A. Sarkgiinesi (2017) and F. Amri (2017).
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However, the coefficients of RVGFCF, RV Trade and RVLF are not significant, meaning that the
new assets included by the government and the investment in production cycle won’t support the
economic growth and the national production. We can say also that the employment in Algeria has
not the necessary skill and competence to upsurge the level of GDP growth.

In the 2™ model, there’s only the variable of LNGDP, which was significant and it had a positive
impact on LNREC, so an increase by 1 unit in the income will raise the elasticity of renewable energy
consumption by 3.223, validating that the income can play a major role in integrating the renewable
energy in the Algerian energy system by investing in new technologies and making policies that
encourage the deployment of renewables. The same result was found in the studies of P.P. da Silva et
al. (2018), B. Lin and M. Moubarak (2014), Sadorsky P (2009).

These outcomes demonstrate that Algeria is going to the adoption of the renewable energy in its
process of energy production and it will stabilize its socio-economic situation in the long-term.
Moreover to reach the goal of the sustainable development, protecting the energy resources and
preserving natural resources (especially the fossil fuel), sustainable consumption, production, and
sustainable transport, it will be necessary for Algeria to focus on renewables, because according to the
last balance sheets, the energy consumption is attaining a critical threshold and it will push countries
to look after alternative energy. Besides, according to the Renewable Energy Development Center
(report of June 2018) Algeria is one of theAfrican country that possess the most installed capacity in
renewable energy, approximately 0.4 Gw (2017), and the country can still reach a higher statistic of
renewables with the cost reduction of photovoltaic and wind energy, so as they become more
competitive with fossil fuel energy.

The Granger causality demonstrates that there’s no causality between economic growth and
renewable energy consumption, so an evidence of neutrality hypothesis. The same suppositions were
found in the study of C.T. Tugcu and M. Topcu (2018), E. Kocak and A. Sarkgiinesi
(2017),M.S.B Aiissa et al. (2014), U. Al-mulali et al. (2013), E. Yildirim et al. (2012), C.T. Tugcu
et al. (2012), P. Sadorsky (2009) and J.E. Payne (2009). This result is consistent with the Algerian
energy situation because the consumption and the production of renewable energy won’t exceed 6%
of total energy and there are some barriers that limit the renewable energy introduction such as the
market, economic, informational and awareness, socio-cultural, institutional and policy and also the
cost of the production efficiency and the technology machinery. However to attain the energy
efficiency with cheaper energy and less cost of energy production, Algeria needs to implement the
renewables into its system, because it provided opportunities for work, increase foreign investment
and reduce the trade problem.

5. Conclusion:

We investigated the relationship between renewable energy consumption and gross domestic
product and we found that the economic factor of sustainable development and the renewable energy
consumption have a close relationship, so an increase in one variable will rise the level of the other
variable, but this link was not confirmed by the Granger causality, indicating a neutrality hypothesis
between these two variables and confirming that Algeria is still relying on fossil fuel energy to
expanse its economic growth and improve its industrial production.

Therefore, such results demonstrate that Algeria is going to diversify its energy sector and it will
satisfy the increasing energy demand in the long-term. It’s necessary to have alternatives, which will
push the country to continue its economic growth expansion and the development of industry
projects.
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