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About the Journal

A scientific journal published bi-annually by the Arab Planning Institute. The journal publishes
theoretical and field research in economic policy development, in addition to book reports,

seminar and conferences proceedings and events related to the field of economics.
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Goals

= The Journal is specialized with studies related to development issues and economic
policies in Arab countries.

= Provide policy makers and researchers in the Arab word with the latest research results
and recommendation in development and economic fields.

= Creating a constructive scientific dialogue between all stakeholders interested in the

economic policy of the Arab world.




Publication Guidelines

The journal publishes original research and

studies (Arabic and English) that have not

been previously published and were not
submitted publication in other journals or
periodicals.

Studies submitted to the journal may not

exceed 30 pages or 10000 words, including

figures, illustrations, tables, references, and
appendices.

Book and Report reviews must not exceed 10

pages and review recent books/reports that

were published through certified publishers.

Submissions to the journal should be

addressed to the Editor on the following

email address: jodep@api.org.kw taking in
account the following points:

- Margins in all directions should be 2.5 cm
- Research Tittle should be written
between quotation marks (i.e “Title”)

- Title should be in font size 16 Bold and
the title must be accurate and expressive
of the content of the search.

- Font size (12 \ Simplified Arabic) for

Arabic texts and (10 \ Time New Roman)
for English texts.
The research shall be accompanied by
two abstracts, in Arabic and English, of
no more than 300 words each. And the.
The research should contain the name of
the researcher (researchers), e-mail
address and current position.

- The journal wuses the (American
Psychological Association APA)
reference system.

- Six key words relative to the research
must be added under the abstracts in both
Arabic and English.

- At least 3 classifications in accordance
with  the  American Economic
Classifications must be added to the
paper

The peer review process is conducted in two
stages using the blind review method, as
follows:
- Internal blind review to ensure that the
research paper is in line with the journal’s
requirements (the researcher will be
notified within a week)
External blind peer review in which the
research is reviewed to two referees (the
researcher is answered within a month after
the initial review, and in case the research
is accepted by a reviewer and is rejected by
the other. A third reviewer determines the
validity of the research)

All opinions expressed in the research papers

are those of the authors and do not express the

opinion of the journal or the Arab Planning

Institute.
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The Impact of the Upgrading Programs of Small and Medium-Sized
Enterprises on Non-Hydrocarbon Economic Growth in Algeria: An
Econometric Study
Semghouni Toufik

Zeggai Diab

Abstract

The purpose of this research paper is to measure the impact of upgrading programs of small and
medium-sized enterprises on non-hydrocarbon economic growth in the short and long term in the
Algerian economy during the period 2002-2017. Using the autoregressive distributed lag (ARDL)
model. The results based on the bounds testing procedure confirm that a long-run relationship exists
between among variables; The ARDL error correction model indicates that the speed of adjustment is
about 54% half-yearly. The obtained results showed that there is a significant positive long run
relationship between upgrading programs and Employment on non-hydrocarbon economic growth,
and a significant Negative long run relationship between Corruption Perception and non-hydrocarbon
economic growth.
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alara ol an 3 Joall gl Lnlamdy!) ojlacll (oMl i) caalid] LS ¢ cilig jadl)
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il A macag o @S AU luball (e Load aa g 8 Al
Jaus¥) (38l dilaie b Cleaiall Uil Colas maiagiy Alausially paaall Cliawgall
S sl b Jacially duhall (e SB35 aseads Wl (MENA Ll Jlady
Oo and) Sgags Aludl cluhall e SN Sl (@lig aal z)ls salaidY) saill)
e IS Ay e aladl) BTy Aslall e lin oo 4 S5 Al claasd)
Audretsch & ) Ly W o(Hakimi & Hamdi, 2015) (Hoséein, 2017)
Oleswgall il il o ey s@ (Bouchikhi & ALL, 2016) 5 (ALL, 2015
3 o dpatll Gaady (gabai®¥) saill o Bana Glunge Gl dausially spaall

o)y

ity clibally g dgaill .4

53 Sl 2 dgat Auahyall 530 a3 lparial (s L) 2D dua )]
Pesaran and Shin (1995) 4sxay 3 ARDL gisall i3l il
Cuny (ddg )l JalCill @hlad¥ Joa€ #3gaill 38 ey 3 ¢« Pesaran(1997) s
sl (e S vie ALlSie Al Jedld) (S5 Lavie SLaaY) 13 sabs oS
s ¢ I(1) 0o el s n AbelSie Al LoDl 055 Y ol Sl I(1) 51(0)
Aajally Hiall dajall (e Biss ilpaia e (geiad Auhyall 3 gail duiaill Jedlad) o
b sl o3a 8 Jo¥1 da )l (he AlalSia i Ao Ulas o of cpn (b ¢ AgY)
(1988) 5 Engle and Granger (1987) jlaa) Jie &padl Jalill guks )
Oid) &3 duhall o3 adiaal) z3gaill i Jal (a5 -Johanson Approach
@by PA e i) @luhally Lalaidy) Lkl ae aady Lo duhall Clyiatia
sl sl a3 LAl gass 2017 1) 2002 (e 8ieal 5l dcdaes e oSl
) Aralall lngall aae 521 5 ae 38150 Lol LS (LgDla clilll e 58 ]
L;;u\ ) ) il ml) il A 30 L S () el
Cuns ALY AL A5 jlae ) Jeadl e Jgamall (cligaall zls S8
1 oa allal)

LPIBHH= F(NESPMN, CPME, TEMP, CPI)
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D3 e gins ) da o (6l paall dacap by S Y 3 ((ADF) Jlaal
dhugieg Spa Gluwie Gl jeie dulu laele ifiwe g8 o¢8 JUlly s2asl)
Shsiall I Gl 38T 5 1 ¢ 1(0) gedl de Biies g8 (CPME) sa0a
figina (g5iune vie Cojiind Wil ops 85 (CPI (TEMP (NESPMN (LPIBHH)
%5

i)l Jalsil) ARDL Bounds il .6

Jal€all 3gaal) zrgie pasiiad duyall clpitia G JaY) bk dDke dgag HLaaY
o eVl pug gisall el daalil) 53 I laai¥) 2 3sas o ol @l il
1Al L pll F-statistics jlos)

H:0=0=0=0=0

H 00,0 =0, 020,020

Lyl i)l Jolill dilas) dad of (4) &) Jsaall DA (e LDl
dgieall Gy Calide vie A pall dadll (golall 2all (e ST a5 F=9.95
st daagally « (Pesaran and al 2001) J& o dsjiaall (%10 %5 %l1)
s 45 ABDle dgagy Al dpadll Jiiy paal) b by (Sl (Jsaal)

Gl b daa 3G Lae bl i) s dojuadll Glysiall dlea (e 4a o)
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JaY) 3 g mall ol (galeaid¥) sl e Juadill Janas Sl zolyd decalal
oA el sl o aladl) S )add (gsina b 3G 35ay e Db ¢Jashal
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JaY) Byaal Al Ale lia ol ((6) W) Jsand) b ) jui @l
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Jabal dabiaall Lalidl) JSLial) (e 4Dy 3kall z3gadl) daia (ga (GRa]
b Aigae malilly #dsaill gy andy dpaidnll GhLaaY) shal & el Judld
(1) oy JS&lly (7) o) sl

-14-



il Gl i i

ks (3.974) by Ay (Jarque-Bera) Lilas] dad Pla (e Jaadl -
c kel 3 gadl

Loall DA (e ellyy Aodeall SN Lala V) Ao e Sl ¥ sl of =
iy LAY 1% Lgies are cpghl Sl (BGLM) Ly ddlasy)
(P=0.490) .aduaa)

Jlia) (g5ima e (0.009) <l (Test ARCH) 1 dslasy) daill () —
Ll o s Lhblae 3 axall ducad Jod ey 13 ((P=0.926)
) z3saill A Slgdial)

@aly Al (Ramsey-RESET) [lid¥ duisdl (F) ddlas] dad judn -
S paall daap Jsd a1y ((P=0.686) dllas) dai (0.290)
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JLﬁ;b ?)E'h‘“ .'i.):bi MA)ASJ s(ARDL) CJ)A.J al C_)M:i dara pa
Aladial oy Cage Gy Ganily (oghlly ppadll ¥l cBlaledd gl )
(CUSUM) sasleall sl oS)5ill ¢ ganall (17) (Brown et al., 1975) L ¢yl
Gl sla e SB (CUSUMSQ) 5aslaall Blsall cilasjal STl g sanall il
JCE DA (e aadl 3) el A< i gl 2sm (e Aahall 038 (3 derdiendl)
Sl el O Cany dlena (B e zlsailh S yun aag Vo4l (2) )
aally e aall) dajall agaall Jals olais (CUSUM &CUSUMSQ) cililiany
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deliall Bylye 7 -
Falall dilasy) cilagled) duyds )
. Jaalill dealall & 5 (o iliassgall 220 NESPMN
deliall 3))ye
Glilas M Jhagll lgaall cliby
st o Sihall 8 Jsil) Jane TEMP
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Ssuwall 2ic E\:U\)Z:\J)J Basoll yas Hlidl C_;vtu -(2) (‘é) Jeaall

ia PP (giuall sic ADF (s5ial) sic
24 T T -
G g . LN AT ) yarcial)
Jatsll | Ty e &l SO g et el o
oladly oladly
8.6421 -0.3853 -1.4860 9.7973 -0.2819 -1.5126
/ LPIBHH
(1.0000) (0.9837) (0.5273) (1.0000) (0.9876) (0.5141)
2.1529 -1.3703 0.6061 -0.4989 -2.9668 -1.3749
/ NESPMN
(0.9909) (0.8498) (0.9876) (0.4913) (0.1586) (0.5805)
/ 1.2322 -1.0107 -1.7979 1.2151 -1.0992 -1.7701 TEMP
(0.9409) (0.9279) (0.3746) (0.9391) (0.9130) (0.3877)
-1.8145 -4.6511 -4.3804 -1.0172 -4.7137 -4.3325
1(0) CNPME
*(0.0667) | ***(0.0043) | **%(0.0017) (0.2706) | ***(0.0037) | ***(0.0019)
/ 0.6775 -1.9262 -1.7010 0.6669 -4.6875 -1.7010 cPI
(0.8566) (0.6153) (0.4202) (0.8544) | ***(0.0053) (0.4202)

-Eviews 10 malind Slasyl dudasll 85 e ¢lialll dae) 1 jaadll
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IV Gl vie Al sasgll jas el zil 1(3) &) Jsaal)

s PP JsY G dll aie ADF Y1 G dll xie
* & gk . T -l s
g | UM spes | o et | e | W
oladly oladily
L) -1.7249 -5.2234 -4.9621 -1.0754 -5.2219 -4.9287 LPIBHH
*(0.080) +#2(0.001) | **#(0.0000) (0.001) +#42(0.001) | ***(0.0000)
-5.8337 -7.0020 -6.5273 -1.7417 -2.199 -2.2201
(1) NESPMN
+#2(0.0000) | ***(0.0000) | **#(0.0000) | *(0.077) (0.4710) (0.2041)
(1) -5.4349 -6.2886 -5.7976 -5.4039 -6.2141 -5.7981 TEMP
#£(0.0000) | ***(0.0000) | ***(0.000) | ***(0.0000) | ***(0.0000) | ***(0.0000)
1 0) -21.565 -25.677 -24.428 -9.4475 -9.1572 -9.3171 CNPME
+#2(0.0000) | ***(0.0000) | ***(0.0000) | ***(0.0000) | ***(0.0000) | ***(0.0000)
L) -5.1962 -5.2822 -5.2377 -5.1962 -5.2805 -5.2377 cPI
##2(0.0000) | ***(0.001) | ***(0.0000) | **#(0.0000) | **#(0.001) | ***(0.000)

Eviews 10 meliyd Slasy) dalasl) 3l (e ¢ lialll slae) 1 jradl)
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Bounds Test asaall jlad) il 1(4) Jsaal

Critical bounds
Test Statistic Value critical value
Signif. 1(0) 1(2)
F-statistic 9.95 10% 2.2 3.09
k 4 5% 2.56 3.49
1% 3.29 4.37

-Eviews 10 zaliyd Alasy) dalaill 35 ce e glialll dlae) @ jaaal)

Jushall Ja) clades i 305 3(5) 8y Jsand)

Dependent Variable: DLOG (PIBHH)
Selected Model: ARDL (4, 4, 3, 4, 4)
Date: 17/07/18 Time: 02:15
Sample: 2002S1 2017S2

Included observations: 26

Variable Coefficient Std. Error t-Statistic Prob.
NESPMN 0.001 0.000 7.500 0.017
CPME 0.000 0.000 -2.523 0.128
TEMP 0.079 0.008 9.598 0.011
CPI -0.164 0.036 -4.613 0.044
C 16.721 0.742 22.539 0.002

Eviews 10 galid lasy) Jdaill #505 (e cliald) dlae] 1 juad)
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ECM Regression
Variable Coefficient | Std. Error | t-Statistic Prob.

D(LPIBHH(-1)) 0.53854 0.036303 14.83462 0.0045
D(LPIBHH(-2)) 0.497905 0.055597 8.955568 0.0122
D(LPIBHH(-3)) 0.665214 0.047151 14.10815 0.005
D(NESPMN) 0.000251 2.79E-05 8.974048 0.0122
D(NESPMN(-1)) -0.000248 1.83E-05 -13.57336 0.0054
D(NESPMN(-2)) 0.000381 2.83E-05 13.45084 0.0055
D(NESPMN(-3)) 0.000537 3.36E-05 15.96647 0.0039
D(CPME) -2.68E-07 8.56E-08 -3.129271 0.0887
D(CPME(-1)) 2.14E-06 1.79E-07 11.98715 0.0069
D(CPME(-2)) 1.33E-06 1.42E-07 9.360157 0.0112
D(TEMP) 0.036799 0.002541 14.48054 0.0047
D(TEMP(-1)) -0.007052 0.000913 -7.726084 0.0163
D(TEMP(-2)) -0.006526 0.000794 -8.222658 0.0145
D(TEMP(-3)) 0.002527 0.000846 2.986747 0.0962
D(CPI) -0.0069 0.00158 -4.366277 0.0487
D(CPI(-1)) 0.077146 0.005476 14.08873 0.005
D(CPI(-2)) 0.018944 0.001574 12.03626 0.0068
D(CPI(-3)) 0.022152 0.001744 12.69871 0.0061
CointEq(-1)* -0.535017 0.037009 -14.45656 0.0048
R-squared 0.989158 Mean dependent var 0.053782
Adjusted R-squared 0.961279 S.D. dependent var 0.026997
S.E. of regression 0.005312 Akaike info criterion -7.488214
Sum squared resid 0.000198 Schwarz criterion -6.568836
Log likelihood 116.3468 Hannan-Quinn criter. -7.223466
Durbin-Watson stat 2.691849

-Eviews 10 zaliyad Alasy) dadaill z3l5 oo ¢ glialill dlac) @ jaiaal)

gasaill il s Cladl mi 1(7) M) Jsaal

Statistiques Valeur estimée Probabilité
Breusch-Godfrey Serial Correlation LM Test: 1.062 0.490
Test ARCH 0.009 0.926
Le test spécification de Ramsey 0.290 0.686

-Eviews 10 maliyd Slas) dalaill =50 o ¢ olialdl dlae] 2 jradll
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CJ}A.\]\ gb.d g’__ulal\ e)jﬂ\ JL.C\';\ étu (1) (é) dS;d\

14
Series: Residuals
12 | Sample 2005S1 2017S2
Observations 26
10
Mean 1.84e-15
8 | Median -0.000218
Maximum 0.008241
6| Minimum -0.006281
Std. Dev. 0.002811
4| Skewness 0.539394
Kurtosis 4.582615
2]
Jarque-Bera  3.974155
ol | | Probability 0.137095
-0.005 0.000 0.005 0.010
Eviews 10 melid Slas) dalanll il o ¢oliabll slae] 1 jaadl)
Ghyﬂ\ bl clylosl) C_nLu :(2) &) J<al
L 4
0.4 T ..
7 - ™
2017m1 ' HATmT N 201Tm1 HTmT
— CUSUM of Squares ----- 5% Signiicance — CUSUM - 5% Significance
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16.4
Forecast: PIBHHF
Actual: LOG(PIBHH)
16.04 Forecast sample: 2002S1 2017S2
Adjusted sample: 2005S1 2017S2
15.6 4 Included observations: 26
Root Mean Squared Error 0.003523
15.2 | Mean Absolute Error 0.002746
Mean Abs. Percent Error 0.017824
Theil Inequality Coefficient 0.000115
14.8 Bias Proportion 0.000044
Variance Proportion 0.000138
e ———————— Covariance Proportion  0.999825
05 06 07 08 09 10 11 12 13 14 15 16 17 Theil U2 Coefficient 0.059004
ST T— i7SE ‘ Symmetric MAPE 0.017824
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Does Oil Price Affect the Inflation Rate in Algeria? A New Insight
Based on NARDL and MAKI Cointegration Test
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Abstract

This paper employs the linear autoregressive distributed lag (ARDL) model, the asymmetric nonlinear
ARDL model, and the MAKI cointegration test to examine the symmetric and asymmetric effects of
oil price changes on inflation in Algeria. Short-run and long-run asymmetries are introduced via
positive and negative partial sum decompositions of oil price. The long-term results indicated that 1%
of positive oil price shock would lead to a rise in the inflation rate by 0.18%, while 1% of negative
oil shock reduces the inflation rate by 0.14%. Therefore, the monetary authorities should adopt
appropriate policies to absorb oil shocks to avoid any inflationary effects.
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Sl @l a5l gV iy 538 (e adde Jguant) &5 (OIL) iy dads lesd
(M2) asall 3szill (mye ¢(2010=100) (CPI) adcaill oS aodiceall dllgiosdl)
oY) Cipall e Jie AV SSaill Chaie ) edid Xi Ll edyaiil) dul 5101
Bl Lgwne (GaP) Lad il 5528) GDP s sl mslily (ECH)
G Al bl s s A ) o3 z)a) ey adlal) G L(HP ian
Ul gai ela) e Dol lalud) calee 13) ol lead Gilesia U L@y da
ash Waliy (o) Jaaall ity pdomill Janse gl Cigud (Bl an) Maay) sl
oY) Gyl e o Gpail) claladl @il 13 L aial) JleaY)  Asall molil) s
Bala & Chin, ) 4uial) cdleall e Laxiall Majas pdaill Jare it <6
:2020-1975 o0 e 58 Lo Gaes Aysind) bl Audpall 038 3 Lianaiad (2018
dlall datil) Clpiige (pag (WB  gal) il bl sac e Lgle] cibilall jaleas
O e claiill lead 3 3Bl e curil Gl asiie (Ll s WD
Ll el & QL Slasall Ly (FOIL) Ll el 3 dplal) ol
.(-OIL)

@@.'\AS\ Juy 2.3
gJS..'\A Jald 3529 & daagl) ol jlas) L 1.2.3

Dkad) ehals Ll duhall o3 @y el il Jalall cihlas) b e gl )

O Al Lialsd agag (8 Baasll )i chlidl aladtiul clpaial aesd Baagll jia

Byl (PP) Gy senlds (ADF) 1 Sl saagll jda bl gl ula

Mujtaba & ) dlulall & Liell Jealgdll dalad DA (0 Alliae =50 ) g5

Zivot and Andrews ladl aladiul o (dlKaal s3a dalled .(Jena, 2021
2 Joaall A ZA jlod) il g o -(1992)
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S8 Jalé aa Zivot-Andrews sasgll jda jlodl il 1(2) &8y Jsaal)

(S 5iua Jda¥) @A Sgiual) 2 el
d.alsﬁ\ III 1I I I 1I |
) -4.57 (0) -3.04 (0) -4.00 (1) -3.38 (1) -3.50 (1) — CPl,
1997 1994 1997 1986 1987 - TB
m -6.26 (0) | -6.02(0)° | -6.43(0) | -3.48(0) -2.26 (0) -3.46 (0) OIL,
2012 2008 2012 2005 1989 2004 TB
i -4.12 (2) -2.49 (2) -3.84 (2) -3.09 (3) -— -3.08 (3) | ECH,
2003 2009 2003 1994 e 1994 TB
1) -6.97(2) | -6.56(2)° | -7.02(2)° | -6.94(0)° | —6.00 (0)’ -6.49 (0) | M2
2002 1992 2002 2001 2008 1997 TB
1) =515 (4)" | -4.66 (4) | -5.11 (4) | -5.18 (0)" | -3.80(0) | -4.46 (0)"" | GDP
1995 2002 1994 1995 1987 1998 TB
10) -6.08 (4) | -5.55(4)" | -5.69(4) | -5.09(3)" | -4.72(3)" | -5.10(3)" | GAP
2012 1989 2010 2008 1988 1998 TB

Jedles &6 o anly s Jualdh dsng Z-A jladl) & DA e o

Eviews12 malin clajiae Ao slac¥ly laldl alae] 1 jaadll

s (B ((GAPy «GDPy cM2;) Clpiiall (add a5 gl Yo Bjfis Cijgls 4
Uan oY Dlaig cJeY) @l AT e 0L, widl daalal) dllad) aas ol
S Ul 2 Jeanll 8 LDl g WS Jo¥1 Gyl 3T e s s ol Jdld)
e Bansll T LM lasl chals liad .20<0 Joalsh 39mg po Bangll j3ad JAT lasl
s ol Al Judlall iy (2003) Lee and Strazicichl (S polald a5ag
Basg o Lo Al (o e HLaaV) 13g djbeall ducayill (at . J¥) Gyl 2af ae
bl i U3 Jeaal) 8 Gyt (B g Al Gl Guliali
LM sy cpliald 2gag xa B2l s
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B E.\J.u AG.U.A.\ BG.\}M AGAJ.u
-5.11 (1) 7-3.60 (1) -6,06 (4) | -3.01(2) CPI,
I(1) 1990 1990 1992 1994 TB,
1998 2000 2004 2011 TB,
72636 (1) "-5.80 (1) —411(3) | -333(4) ECH,
1(1) 1987 1996 1993 1993 B,
2001 1999 2006 2014 TB,

Eviews12 malin Glajia Ao slae¥ly Glald) slae) @ jaadll

558 oa () :K Break (C) :Il St z3s5all (Crash (A) :| z3geill . LiSgl) Jealsdl) 553 : TB, 5 TB,

& haell Lli¥) &Y SC5 AIC Jlaae (385 833na LM saagll s chlid) & derdiual) i) sl

Ll e 5% 5 %1 st vie sangll 3l asel) Apcajdll Jod e Ju 7L il Al
Kapetanios Lol sas le legi Cuna Lo esalll Wl mitull s3a acal

2 g il aa A0S (Jalgd dused 08 ] an; Baagl) 3a chlaay (2005)

Jol&ill ABle 29ag (@I aan Bighll gaal e JalSall clpad sy 48

ikl
Kapetanios test 4iS Jualsd asag (A sansll an chlial =5l 1(4) &8y Jeaal)
JLAY %5 e dapad) adll CHLSY) s t— statistic il
1(2) -7.006 2008 <1996 <1989 -4.35 CPI,
1(2) -7.006 2009 2001 <1985 -6.08 OIL,
1(2) -7.006 2014 2002 <1988 -5.23 ECH,
1(0) -7.006 2006 <2000 <1990 *-9.29 M2,
1(2) -7.006 2014 2004 <1994 -6.57 GDP;
1(2) -7.006 2014 <2005 <1985 -6.50 GAP,
1(0) -7.006 2014 <1996 <1988 *~7.06 A(CPIy)
1(0) -7.006 2014 2004 <1981 °-8.34 A(OILy)
1(0) -7.006 2014 2002 <1993 *-10.50 A(ECH,)
1(0) -7.006 2007 2001 <1992 °*-8.95 A(M2;)
1(0) -7.006 1994 (1988 <1981 °-9.60 A(GDP,)
1(0) -7.006 2013 <1987 <1981 °-9.43 A(GAP,)
S Gl Al e Jn A $%5 die Liginall sgise S udi

Gretl malin Glajiae Ao slacWhy Glald) slae) @ jradl)
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4>t BDS Test jLas) .2.2.3

BDS laal udai ¥ o il L Sagase duhadDU) cilS 13 Lo ladY

Caguy +Blaia (<& dejgay Al Aladadl o (HO) Ljpall duadll sy Can
OS] dgendl) aidl) o Alls g cdapall aidll pe diguadd) LAY clilaas) o)l
ash dlls b Lhadl) dsas oy Lee i) il Jo s daoad) aidll (e
Baz, et) aall e NARDL 73sai clalaa joai sad @l of (ar cdadadll

.(al., 2020
3ball BDS lad) 1(5) by Jsaall

ey o
m-6 m-5 m=-4 m-3 m=2 g
"0.492 '0.448 "0.390 '0.310 '0.188 cPI,
‘0.332 "0.298 '0.241 '0.204 ‘0.129 OIL,
"0.462 '0.425 "0.369 '0.286 0.171 ECH,
-0.019 0.016 0.017 0.005 '0.02 M2,
'0.096 "0.089 '0.067 ‘0.038 -0.002 GDP,
"0.048 "0.048 “0.030 "0.021 -0.007 GAP,

sl e %15 %55 %10 AV (sgise die dagiaall ) *¥% 5 %% 5% 0
Eviews 12 malin cilaie o slaeYhy Glalill slac] 1 jaadl)

(1996) Broock et al as il il adll je BDS g plaain Ujlas)
Dbial & Hy aaall Gacajdll () 3 Cun VAR I 2350 Jilgs e iU dal
! by Lejll dedladl da of ) e ol cAbileieg Aliuse cilasysy BDS
Joaall 8 cpe o Ly (6 ¢ oo ¢ 3¢ 2 = o) dibida slad cai didad e ailiad
die lguad) @3 8 adll alaed axall dpcadll of ) uds BDS las) mibd (5
LY daede SSYI a0 iy z3eall of Glo J Les %1 disine (s5in
Broock, Scheinkman, Dechert, & ) duhall &lpaia G (s2all 8yl ClElall
.(LeBaron, 1996
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zigad i .(2014) Shin et al sysh (Mg (NARDL) g9 (0 i e #3sa
: gl () GDP, <M2ECH; «OIL; «CPI; ¢ Ul gaill Ao Ciia Guad (1o lad

CPIt = f(OILt, ECHt, Mzt, GDPt) (1)

saally Jushal) (g3al (ga IS b AliLaiall pe Bl Jends prans z3sall 138
p ) J<all e iy adl) ARDL g 3gail (fildia e 2tial 589 ¢ il

CPI, = f ( OIL*,, OIL™,, ECH ,,M2,, GDP,) 2)

o Jyanlly ¢ puaiil) & ellaal (o Cuimal Dl Lale Dl 7 35ail) 138wty

i) degall ye i) gaes Llid 3uh e dsssall A0l cilie Ladl)

Al Gl 1A LCPI, bl il e fildie e i35 4l OIL, Jaweadl juad ¢f

t ) sl e ikl gl b ilad) e laatV) zisal madagi & &l
:(Shin, Yu, & Greenwood-Nimmo, 2014)

CPI, = ag + o, OIL, " + a,0IL,” + a3 ECH, + o, M2, + as GDP,
+ & 3)

OIL, = B*OIL! + B~OIL; + u, (4)

«GDP, M2ECH, <OIL, «CPI, :&ll ciyuiiall ladiuls J1 z3pail pindpat aaifiy dudyall caals
)i 5 G GDP, Meay) Aaall gl ae Lo colyaiiall uis Adall Caariiad S8 = gail) b cpn b
il Jleal) laall il s il (oSay 535 GAP, il ssads
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@ OIL7 « OIL} 5 «ilagpall adll dbgh cilabadl) o =5 ¥ 1
4530 Y) 98 W OIL; 5<OIL; yoaial) b Lpldly dnlady) cilpsill S5 psane Cililec
: I paill e Capeally Juaiall lasiyl

OIL, = OIL, + OILT + OIL} (5)
t
Z max (AOIL;, 0) (6)
=1
t t
OIL; :ZAOILJ-‘ =Zmin(A01Lj,0) (7)
j=1 j=1

‘_,’J:Aﬂ ARDL CJ}A.\ g (3) Aalaal J:uJ.a _9.o13 (2014) u_s_)Aj u-u-u

b3l e ARDL J idle e a1 b Jyeasll (2001) 03035 ol
Z3sas JSE b iS5 ¢(3) dbleall NARDL (p,) dina o6 il .(NARDL)

t S paill e saaat (K (AECM) iliial) e Uadll mom s

ACPI, = ay + pCPl,_, + 0TOIL}_, +0~0IL;_, + AECH,_,
+8M2,_,+dGDP,_,
14

1—1 j=1 Jj=1

+ZT]AGDPt _

+Z(n AOIL} ;+m AOIL; ;) +e, (8)

B~ =-6" /p s BT =—0%/p Cwyj=1,..,q-1

.dishll g2l 3 NARDL JI 3503 ilalaa : p,68%,07,1, 8,

‘)_.Mﬂ‘ L;JAJ\ L_ﬁ NARDL CJJA.I Cilalza YW@, T,T[+,T[_
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t (e JalS

p=60t=6"=0

Ol Chlan Ga IS 48 (631 350l OLas) ehal Gk 0o olid) i
(Fpss = Lad Cayad) dancad Fjlaal e S56 (2014) gasals cuds «(2011)
;\f?«u;d\ dandll Cayelan 13 L.?Jn.u g L..gjlc A FTEGENSTACN {L\h‘}“ 122 ¢lyal PRENI]
Ll ¢ishall sadll 8 G35t ADe dgag o iy @lligh ¢ oY) sl Fpgs &ilany
Jal€s e gl axall dump by (S S (V) Zoall aall Jaad i clS 1Y)
B aula e LAY Gl dajall dgaal) i culS ) fpa LBl e il
.(Pesaran, Shin, & Smith, 2001) Al o2

e LY 13 agiig 095305 Banerjee 1 tgpy Jlas) o SBI Lady!
:(Banerjee, Dolado, & Mestre, 1998) 4lll culuz il

Ho: 6 =0
Ha: 6 < 0

pe) (ulii pie dgag A dualdll Auhall it Gn dide Jel ang 4l mits
s dsadll HLad) 3l gy U (6) Jsand) . (ilal
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hal) e daidl JaSally 3pall Laa) #35a 2(6) o) Jgaad)

& NARDL gisa . .
Laial) ARDL 7 3gal L
DM Fpss oM Fpss I pisal
~5.067 -5.1 il
5*26 **8.705 5**89 **7.044 | CPI, = f(OIL,ECH;,M2, GDP,)
uﬂ)l:u Jalss A9n9 Lﬂ):\du Jal&s A9 )j)ﬂ‘
& NARDL 7350 - . )
e Jiladl ARDL z3sa kasy)
tsom Fpss tsom Fpss T g agall)
-2.592 2.697 -3.317 3.921 CPI, = f(OIL, ECH, M2, GAP,)
Ade JalSs be iide JalS e LA

L Lads (2014 cet al. Shin) as il g3 F slaa] ) ddadll je FPSS cililas) i :cilaadle
-(1998) .5,415 Banerjee as sl il cililasy) TBDM cililias) juin jelas .agaall jLasl (2001)
O G Pl ek

sl e %ol 5 %5 Clisine vie duginal) Cligives ) juds **% 5 **

i .Eviews 12 alaaiuly cyfialdl Gl jaad)

Gy 3y adll e el JalSilly sgand) Lol w50 (6) Jsaad) e
Dle dlia ol [ zsall il Cinngl 8y ¢ gl Lo NARDL 3 ARDL 2350
(dlaall e) addUly (ilaiall) Aol cpndsatll SIS A clprial G & ide JalSs
APES JSj:\ e %5 SPa dic tspMm 9 FPSS u@bm}“ Z\-A:é 2\:1_5.\&4 ‘Al cAb \.JA_g
xSl itals TT 7 3pail) Aucilly Wl L Gpcalidl) Ayl lpuiie (s g2all Abigha 48Dl
2 teom 5 Frss (ilanyl) Cielag axel) )yl Jod o5 Cus ¢ NARDL (il
LS 2 3saill b sl JalSall dDle Cle (gl Clbisivnall paan ie digine
Lhi yully Adadll 2 3l eyl dpppatl) il age o Al sgladl)

s b dashally uail gaall 3 Ll aaal ally cihlaa) chaly (7) dsasd) b
:d‘gd;j\
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CPI, = f(OIL, ECH,,M2,,GDP,) :I gisalll
ACPI:galill yuiiall
NARDL (filaia yl) 7 3gall ARDL (ilaial) gz 3gail) ol piiall
mail) gaall 11 dalt
-8.06 ° -3.44 " c
0.91° 0.37 " TREND
0.65 " 0.54° D(CPI(=1))
0.03 0.09 D(CPI(=2))
0.88 0.41° D(CPI(=3))
-— 0.03 D(0IL)
-— -0.02 D(OIL(-1))
-— -0.04 * D(0IL(=2))
-— -0.04 ° D(OIL(=3))
-0.03 -— D(0IL")
-0.05 - D(OIL*(-1))
-0.08 -— D(0IL*(-2))
-0.05 -— D(0IL*(-3))
0.32° 0.22° D(ECH)
-0.06 -— D(ECH(-1))
0.09 ** -— D(ECH(=2))
-0.01 -0.01 D(M2)
0.19° -—- D(GDP)
-0.69 -— D(GDP(-1))
-0.47 ° — D(GDP(=2))
-0.43 ° -— D(GDP(=3))
-3.83 -4.95 " D2
8.22 3.61° D3
-0.90 ° -0.50 ECM(-1)
0.95 0.88 R?
0.90 0.83 R?
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CPI, = f(OIL, ECH,, M2,,GDP,) :1 gisad
ACPI: ) ysial)
NARDL filaia il Gl\yﬁ\ ARDL ilaial) G:’J":"‘\ & puacial)
Jaghal (saal) 12 dagll
-— 0.24 " OIL;
0.18 * -— OIL{
0.14° — OIL;
0.72" 0.88 " ECH,
-0.16 ° -0.14 """ M2,
0.93 " 0.15 GDP,
Asymmetry Jaghll (saall & JilaidU) :3 dagll)
10.98 ° | — WR
Asymmetry juadl) (gaall & JiladU) 14 Al
3.50 | — Wi
gl A d sl cfjLaay) 15 dagly
153(2)° | 0.79 (2) ° LM () test (P-value) ~2-
g il Auad ) cfjlasy) :5 dagll
1.06 (2) 1.75(2) ° ARCH ) test (P-value) -2~
1.47° 0.41° Normality test ;5 (P-value)
2.01(2)° 0.03(2) " RESET ) test (P-value)
e ise CUSUM
e e CUSUMSQ
sddasdl

L e dludly Aulay) Abial clled) ) "=+ Y] s
Ll e %105 %55 %1 sie Disieal (ggis ) FEF 5 *FF
—0F/p = —07/p tesms G Jushl gad) e il g Slad) ) s Wi
tidacdss Baaaall jueadll (sl e diliaall ilall Allad allg laal ) i Weg
Z;I=1 nf = Zjlzl T ;
"Alilaie )il dgag’ tadell ()l
.Eviews 12 alaaiuly sl Giles 1 jaadl
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rPilaid) ey Jilaiall Guadgail) IS asl Jaadl . jeemdl) (gaal) 8 colalaal)
Yo (gyma shy dungall HUEY deny sabial) dligied Sl Gldll Bl Jolas
ARDL J 3505 3 b Lilas] Jsiie D(CPI(—=3)) s D(CPI(—1)) %1 (s5iane
ANV (ggine die adail) Ao Llad) S5 ECH e Cipall e o ) @il
CPIY e Cauna bes 0 ali M2 aasgal) aiil) iage Wl %1 Lilas)

die adail) Ve ae Al Ale i) el ol ¢ adll zisall
Sy ol ol Jalae 8 NARDLz 3gai & Wil %10 dglas) dVA
oo hall Glevall J (ady Lad Wl %1 (giue die (Syinay ange d(GDP)
Ll 55 O Linsall loreal) lhasgh jpcadll 01 8 cllgind) Hland bl 3]
s babae Ciela (%] iae die digina D(OILY(=2) dalas) adzill e
(sl Lo filaa) ey dilaall cpadsaill 3 0.90- 50.50— 5 Uadl) oo
8 daye oS dalee ) jadi Le 128 L Aulud) 5LEY) (Dleady Liliaal) (lusina Laag
aladl 3 saall Qisha (31l () (AT 8ye Jaxs i) alall leria (40 %90 5 %50
Glaiall ) Joii diag bua RZuaall Jalas dad puadgadll o S 4 . JW
ARDLg 35ail il %95 5 %88 i wlill il ot of LiSals dliiosal
.5l e NARDL

i 0S5 L a5 20085 1996 i laasll olyaiall D35 D2 Jie

sla Gus (4 Jsaall) Kapetanios test 4iSs Jalsd 2sag (8 Basgll i clladl

8 83l il 1996 ale 8 CNES ind %1 (s5ian die Liginag Wl D2 Jalas

plall 3 %24,45 5 d3lie %2,08 ) cunidil Cus lan diea Cilglly saY)

%5.73 A %18,67 (10 pduaill i¥aza B aalfi deo Lad aie i Lo 138 Gl
Sl Je 1998 51997 <1996 & %4.95

LS gasaall hatill g jaall (adsi e Creat Allg 2008 alal baiil) dera 2
) Sl e allall 8 alal) aliaidl dugal) HEY) 2008 alad Ll 4031 ea sy
et le b)) cua lee LI 2a3YL il Joal) 8L Jie ebia jilially e liall

D3 1) fddea I Ailian ¥ diginally dungal 5LEY) 0355 Lo 13ay ¢ landll
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NARDL Ji 73503 cJaghall (s2all 8 ol il s 2 daglll (a0 dga (1a
il Jaee g i) ) g Pl e Laiill land A dunge dedea g5y Of O
Dy sl Jaee (s Adlal) Ldad) dexall e %1 Wl <%0.18 Ay
bl z3sall L %] (siee die Alean) ANS @l Gaail) US, «%0.14
il dadll sa Laaill of L LCPI e sl 3 Jo il e ols ARDL
B e o € (K8 La€all ciliile adid Gua ¢ ilall b (goloaiy) LLal
AaasSall bty bl cile e arsie it e gl of s Y
8Ly L 80 poyliie alBY Sl gSall dantd ¢ Jlaal) adll bl s 88 Ul diay
any elaal) eBlsatl) clegine 5Ly Jie) puled IS8 dueldn¥) malul
Yo datie e i e Y A (pledl g Uil 3 Cadagill sabs egpibalgall e
Oe gl diay Sled) g i) ) Lad 605 di crend ol pall & aals
b paatl) o bl Sl g WiyY (ginally oY) A1 Laadl 13 L pdill <Y e
il

Oadb paatl) o il Gl (st (geimally oalad) a0 Al

A diee e PR € <80 Tadtll el (mlads) cun Y (55 o Jaiadll

onbdly e laa¥) lilaaY) cuiaily WY aas paid (B Gligra dagal)

Saall (a8 Gk e sale abisa wung duilall 8 Sae (e il desSall Gl
bl lend aids laxie s aliall o2 o GEY) ey oa)all

(Bilad) ey Blaall padeaill DS L dpeiall Chariall L ety Lad
& llginall Sl @l a8l an¥) Capeall jra Lk A @llia o cad
gl A s (@l sl gl dlead) dad Galias) o) Gl skl gl
& BN diplae G (e ddaag ALY Sleall &g ae o) ) (grie
Dl clatidl sda ape ady o 438 s (e aililaegy cdglad) aludl e okl
U< dadaxt Jal e b I el ihall Jas 31 138 8350mall Aalid) assllal
0o gl (A aale (iball Cipall e dad aalii . calhally ajell (n B255al) 5yl
hlials bl lewd (50 IS e i) e pyllig cpincal N LU PSS PP
) B g 8 508l a2al 1305 Apesia Aibagl) Alasll ity 1Y) oyl
Aanl) aesly saill jaaeS lig ) g Ui e salaicls (2019 cggrds sSlls)
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B Glaiagi 43 daglll sl Jane 4 Lalidsl co (o) augall 2521 i ge
Glazall of il oSl Gun ¢ yuailly dishll gad) & Wald 1 Bl L)
Dbl ) aeadlly doghall Jal) b cadmill Jaes o filaia ye b L)
CPI Jiay (s3lls aolil) i) Ao 58 il 4l 1L sl die jeally Jail
10.98csaly ) (Weg) Wyp Dkia¥! ddlaa] @y e Jalally .OIL7 o 43l
ot Al Abad) Gyl dis gl (% 10) %1 AV (ggine vie digina (3.50)
MY Adad e o Aphln e ADle Ladll lealy adall o A o e
(adl) Jssall

Ligine Gan LM las) Gun duadinll cil)ladV) maag 5,215 5 da,ll Ll
el Loadl . Labeall Jalo V) A6 (e cpadsadll sld e Ju lae duilas) dasl)
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Measuring Economic Policy Uncertainty in Syria Using Bayesian
Stochastic Volatility Model

Khder Alakkari
Abstract

Research on the state of economic policy uncertainty as an influencing factor in economic decisions
has increased in recent years. Most countries have included economic policy uncertainty index in their
statistical periodicals as an important indicator of the health of the economy. Therefore, this research
provided a framework for measuring economic policy uncertainty in Syria according to stochastic
volatility approach, considering the uncertainty as a latent variable that leads common and
idiosyncratic volatility for a set of economic and financial variables using Bayesian Stochastic
Volatility model. The results showed an increase in economic policy uncertainty during the periods
corresponding to economic and political events in Syria. This reflects the lack of clarity in economic
policy by the central bank and policy makers, and thus the difficulty of knowing and predicting the
trend of the economy's development during the next stage.
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Zisal) oo s Cus (bl slae) Sasal by B sV sshadll e
uﬂ:m s .(P?ckage factorstochvol) daja R dilasy) daa nll 45 e\..\ilu\,:
e Y0 M sely N Cighia pa ¥V = ¥y, ..., ¥p)T Aghian JSE e bl (585 o
\)lm (;Log Returns) silsall aijlesl aladial 2 (AaueSlall alall cbiball aladi
Y 1Yl :(Stylized facts) s3yme @ilia (ailadll sda aud dilasy) lgailadl
e hyting sl (M sl sty cVlall plea (B o anh i Slgall o
Slsall :Lals .(Fama, 1965) alié Js:35 (Mandelbrot, 1963) dile i vilsall (|
A Ais AT sl S Nlsell o Loyl Ly s Vs (Stationary) s
o gl Wlall Jallg Ayl ALY) 8 ddlhal Sleedl o Lilad) Toldiel 35ag
:(Ugurlu et al., 2014) 4a¥) dalaal) (e Slsall il
X

R, = In—— 11
it Xt—l ( )

S oiall D) jaa X, S gail) bl Sle Jae Ry i G
Gl e 4@ aladialy cllall juass Sy .mM=65 N=132 .aa

JSE e Jeasi Gum il agd e ST 58 Uacy (Data Visualization(®)
:0) sl
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R aglasy) oy Aa) Clajie t yiad)

Gl Baadly 2011 ale aey clsnd) Slse ol ¢ lay) (1) JSal W o

ol Bl leud dse 8 paliasl ally dllgidly Caypal)l bl dle gl
et i) Sleud Qlis g L)) o SB aae eV @il Al el 8y
el dlee e JayiS Prior JJ6¥1 agsil) apaas ) 2 bas lal) dglay 8 L Ly
Normal Gamma Hierarchical eyl auhll Wle aig e clld & adieig
Lo Adg¥) Cilaygilly wSailly aysil) 138 racey Caa (2010 ,Griffin and Brown)
Glayysi e g8l Shrinkage (alei) gass Jally cclyaniall 4l PR a2k
Glalas poail @hLall (e e factorstochvol dajs & ag . el dabide 5 i
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s ae Slilll pailad DL Lo Ll ajg a8 et Ju chyperparameter
laanans o A2 Aabeal) 51 o S8 Lualiid) o daledll) oall gad juiia (5L
4il<a) (520 48 jedly .(Hosszejni and Kastner, 2019) Sl Jalall (bl 4
Al e lld 23 fsvsample() aladiul MXN ddgaadl P o el Jalad) uas
& TRUE Jasy) e Cus celnl) 13 dnal 2 DA (e Sl findrestrict()
dalall i Kadll e ails FALSE Jaay) ey heall e caling ¥ Jalall 138

20 Aasid) aa Widgheae Jioky ULl e

ORI Jalall pai A1Sa) (g0 Adyral bl DA i 1(1) ) Jsoa

1

2

3

4

5

6

FALSE

FALSE

FALSE

FALSE

FALSE

FALSE

R Aglany) daeyd) Aa) Slayie 1 jad)

A3 Ul ddgian palic DA e 05038 (Say & Jalad) Gl Jaadls

sl Aedes PAA e (Sampling il 321 dls ja & Ll hadl) . (Lusal) LUS)

ABlaYb gean Ally (Fsvsample() dly elesiul Ua asss (MCMC LIS caige
A Al palial) ¢ ild) pygill yualial

2 L Qb Al Glial) 2ae :draws (Aul&l Jalsell sfactors cctibal) iy
(burnin gzl e V) Glaysill e Galiall) Jlay)

«Jlea}l) 558 Jsha :Burnin ¢(lg Bliasy) & Al Glisaadl) 85l 4. : Thin
) BV leiiad ML Lgie alstl) a3 MCMC s sae gl
.(Stationary Distribution) il ajsill e daslill ciliell 32 (8

f Al Jandl CLlE paes o i il Lall (gl <8, :Keeptime
el Ul Sl G ing Laa 2last L) cdiasl) Lol aues 3 gl e
Dbl sl 2y el (e 8aY) Al b (of et=n 8 L LA 2
Hosszejni and el slals 38131 pasial & Lyl cusdl last
.(Kastner, 2019)
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Baia Adlglall Cldal) cul 1Y Lo daanl aadiuy yhse :Heteroskedastic
iyl 55all A FALSE sy5e o) TRUE

Jalsall sl False dbaaddl Jalsall Ll cpecail andis jLa :Samplefac
.True 4.\l

Ergodic lua lgd aan Al chall 22 I udy :Runningstore
SV BN )< O s @iy GLaY a4 1 Jiay Gus cmoments

(fsvsample Hosszejni (st Cliall 28] daia (g2 220 sibie dige :Quiet
.and Kastner, 2019)

132 5 cclpaie 6 e dpsleai) dubind) 3 oSH pae 50 iy s Cus
:1000 Jleal 55585 MCMC e cane 10000 5 <lyes

MCMC clibee (ge il 381 cilayiia 1(2) a8y sos

facload Fac Logvar Para Iat.e.sta Y Runnin Config Priors | Identifier
uxiliary gstore
Length 6000 1000 7000 21000 2 786 7 19 11 2

R Aslanyl daaydl 48] Gilajia t jaadl

sl S A daladl Jaea A staa 13000 a0 i) 340 Lolee pauia

Laldll SV i claeay dabdadl Jalgall of il Jalall posterior s3U)

pe yasa) el dalall) el dpdadl il 330 gl cidiosyncratic

the latent factor and idiosyncratic log lpeicl Ll calidallg ‘(JST:J\
-variance (h)

csill laless (@l 3a0) Glgaadl dae el yledll (psS lalac)
.prior A
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AalSl b)) Ll SSY) chdgel gesas Ally :running store

LAl bl (ala) el Jalall bl s — (uatie <343l llall) (dadalgl)

ASsdaly Ayl bl g o S ane Hd5e) el delall — (ASRAA

o (covmat) A e e MCMC Gligan e Jpaal) li€aiy (@l paaiall

clinal) a0 oL an3a5 25 (3 a3l (b dalail) maaad 85088 & il alil Cld shas
:(keeptime = "last) Gl (e 88y A daill b 4sjas & Lalal il Ghg,

Ciy 4 6%0 idall bl dgiad 32Y caw 1000 o5a0 & ash s
Oalall A gheadl Qi) Lulee & Convergence oyl (e 3aaill .t=n=1000 ¢l
Loyl dlag Trace Plot amll hbaa I Hlill (Ko zigaill Jaall @il

:Autocorrelation Function Al

Tasaill b iacal) (ulall A ghonal daal) 3 Ll ) Allag gl Lk 1(2) ) JSa)

o l Wi W

400 600 800 1000
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Gun L oaill g e ae B3l dabeal)l Gl i ¢ el Juledil) Jalada jelad

e el hhie P e )lin Juadlad) O Cua dam ail) dlee G Jaadl

eo SN LY Al dacags Lo sag el (e ddali JS 8 allaall ol Al

ol JSLae agag pxe g gl aa ()58 i Laliy¥) Dy (g8 (ST dalis))

ddghan palic (u paic JSanigill e il Aoy il Ldaualy Convergence

& e 1000 0 o) Ldall Jladl) Lial) aan e 3an3l (S cgayll cplal
: JGI Jgasll e Juasiy .coda i ol oy (s3llg (4o LaliasY)

Jledll disall aaa 5(3) &) san

1 2 3 4 5 6
1 1000 158 183 334 615 217
2 158 767 329 368 629 210
3 183 329 1000 353 615 193
4 334 368 353 556 586 747
5 615 629 615 586 667 665
6 217 210 193 747 665 1000

R ilasy) daayd) da) Clajia t jvad)
axa Pla e Convergence s dlSie dsag axe Jsaall il W oid
(il Gl ae Lie) Wity dadayall llla V) das Al . juid) Jladl) Lial)
D9e e Byaiall LaliijY) ddghiadl Visualizations clbilul) Jiia 48 aladiuly a6

:Time—Varying correlation matrices .3
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ol g e ae Byasiall Lali )Y ddsiindl (Posterior) daadUl cilasll 1(3) A8, J<al

o

INTM

0.4
06
INTIL O O ¥ -0.8
1

@l DU Posterior @il asll b St axe dlla golad) (K8 masy
G =+ @) el ae Jileall ll Chas @illay Cus cbuna) o
Cual S LS ¢ lef Lali VU geel S LS (sayk bl s ea¥) 0glll) anylans
oyl e T 8 (35ad Gses bl Lol (81 Apylonal) i) culS T kadl
Dbead Blse aa dwgynal i) DA (el k) Gl (g Aausie dayy
138 O aas LS ¢ il Bl V) 05S Levie ST jlane lihail aa Capeally dllgiondl)
Cana oSy JaV) Bypad 53l el Sloe ae LB iS5 Cipeia 525k Lala Y|
el ilgad e Jala W) G UKD e ami WS L JaY) Ak 5250l lad Silse p
Aadi pe dalesg Llag) b)) pe JaY) Abigh 825U led Silse e Ciyually cllgioudl)
Jo Blapy) & il chuall o3 &) gl el 5l Jola e Ll Jal
S el A Ay g B Al Aubid) 8 xS s e
(@bl degend) w3l 9 Marginal - Volatilities  duialgll
:(Neuwirth 2014)
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gl 5l DA Ll cliial Lualal) dadalgll Ll :(4) 3, JSA

1/2/2010 -1/4/2011 1/8/2012 1/10/2013 1/12/2014 1/2/2016 1/4/2017 1/6/2018 1/10/2019 1/12/2020

R aslanyl daayll 43 clayie t jaeadl

Al 2011 ple aey conit)) clysiall A5a ) Ay G IS8
Caaiiag 2018 eLC— 2\:1\-\:13 201352012 e‘.c ) ‘é_':m\ Chatll IR dadiya C_a\:ujm
GLO ey (3o g il € cilelin)) dalal) il (e 2835 .2020 ole
) puSan Al 2020 ple Ay Ja¥) Absh 53 laud Hdge cildily Al
Communalities jaic <AL late i (Kay Ao (4 Lalaid) )y Lusbad)
(ApalaiB) Al 3 xSl aae) alS Jalal) ks 3

GelSl Jalall 3 il il Gad) ajsil £(5) o8y J<al
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GelS Jalal) Ll sy (3 LSS gl hysiall e B (5) JS80 W i
Cayeally llgivall laad dlse e IS G daadl cdabiae dapay (K1 dug jaall 35l Pl
an (b e Aimping Bung paall 85l (DA el Jalad) Ll ansy b Sl <Y
Ja) Spandy Alish 535ldlly agedl) Jleod oo e S Lol & %80 ) sl
Jares JaY) aigic 525Ul ¥ ane Sl 25lgal Ll (%30  sn 4L Y aaas
3 s (el Jalal) itioss Bl estiald iy Auug poal) 858 DA %10 5olais ¥
e e ade llaig LB i) (e degenal ASGEg dalall o)
F(ok) wile ol Ajaal)l ) Jiay 5a5) dpalai) duband) 6 S

(Bsed Bpleai®¥) Aol b SHI pxe di50) el dalall bl wisle o) 2(6) o8, IS

Ljbne il (£2) g

Economic Policy Uncertainty (mean +/- 2sd)

MWWM\

1/2/2010 1/3/2011 1/4/2012 1/5/2013 1/6/2014 1/7/2015 1/8/2016 1/9/2017 1/10/2018 1/11/2019 1/12/2020

R aglasy) daeydl 3a) Cilajie 1 jaeadl

abiadl 8 S ane Hd5e) elSH Jalall cplall Sjlesl (6) JSa) Jied

S e @yde pe i L Agbes Slihal (£ 2) ae (Lyse b Bl
Gl L5l sylee ddans oot Lulle sadiedly Faallell Ll dubd
p Sl U<l e Juasnis 1000 50 o L 33U (Normalizition Min —Max)
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Economic Policy Uncertainty in Syria
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R aglany) daeyd dad Clajie t jadl
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I Iy gy (1) JKE) Bytie 5250 Y aray Algibia adal Y aaay Cipeall
%70 Guaiy lally eadll 2 15) Jralae (aliail ) ool (53 aadl) Calaall ) s
Olalall Dlsat aalsig duallall A0l Aei) el sl g 4l Ualais oIS e
ale 4y e Bpsleai®¥) dubd) 3 B axe a50 b Load o la)V1 aadl oAl
o Lagsiall duladl Gligially 2a)Y) 3 Jsdall G dhis 400 Y 2012
iatyall Jua¥) wands @Al djge Ciymn pe Slleall add Ay & L djga
8 e iV Baadl LS L Lalai®¥) 3yfgall dranty cblein] lang duygull dasSall
Slbaliin) e Jsa 820 il Cuses 3k 300 ) 2014 le dulgs ma disal
gl ao oY) adadl)l (Bou B Ald aie pe Ll COlaad) o (S5l i)
el DA asall g i) Bl LS celagally duasyll Goaal) s Cipeall jaus Jiala
Llihuy) clelmieY) dam i 668 s deags € (K6 2017 ale (e 1Y)
Cuew 2018 ale e Jo¥) asl DA Hd5all £ L))y cdysm 6 adlga sae o 3 Sl
g WY sage JSAl G LS L dyjsm o dupSue dojpa dungiy (Jug o) el 2ags
Agalse Glehal (B Lo Jsa0 355 2020 ale Chaiio ddadi 145 s jdgall 8
lgie daslill clhally Uy ys<
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Ljge b Ala®) dubdl b B axe Hdge (uld @ el e
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Gadkall

A Aol dubd) 3 oS axe Gubidl R Ailaa) daapdl 431 3 daxdiedl 21sSY) (1) o) 3ale
Gl Slgdall QU #3gai aladinls &g

factorstochvol package

Lasiiall dajal

R > library(readxl)

R > EPU <- read_excel

R > View(EPU)

R>Rlibrary("factorstochvol", lib.loc="~/R/win-
library/3.6")

R>EPU<- ts(EPU, frequency = 12, start = c(1, 2010))
R>m<-6

R> n<-132

R>y <- 100 * logret(tail(EPU[, seq_len(m)], n + 1),
demean = TRUE

Sl ally EPU calibad) ol
USs ) Lebipaty il Slsal
i

R > findrestrict(ty, factors = 1)

Lkl 48 gean Pl (e

R > res<- fsvsample(y, factors = 1, draws = 10000,
burnin = 1000, thin = 10, keeptime = "last",
heteroskedastic = TRUE, samplefac = TRUE,
runningstorethin = 1, quiet = TRUE)

doel) 40 3 clalac) Lo
R dslasyl

R > summary(res)

@l sdall Qi = 35ai cilajia

R > dim(cov_n <- covmat(res))

G55 ke Alues Slligans e Jyeanl
SHIS Cige

R > det_n <- apply(cov_n],,,1], 3, det)
R > ts.plot(log(det_n))
R > acf(log(det_n), main="")

A by alls — aml Jadade

R > round(apply(cov_n, 1:2, coda::effectiveSize))

3l Jladl) dal) pasn

R > corimageplot(res, these = seq(1, n, length.out =
3), plotCl ="circle",
+ plotdatedist = 1, date.cex = 1.1)

Ol g e e Baaial) Lol V) ddgaias

R])> palette(RColorBrewer::brewer.pal(7, "Dark2")[-
5

R > voltimeplot(res)

Glyariall o Lndalgl) cllall gl

R > comtimeplot(res, maxrows = 6)

i JS JS)UAA J‘JB.A )5433
Jalall ol 8 Communalities
AN

R > logvartimeplot(res, show = "fac")

Sl axe) Cl€l dalall culal 2le ol
lihatl) a) Aolady) dubudl 8
(Bled
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e ydag Ljge (b Aaleai®Y) Aubndl 8 SHI axe ji5e (el estiedl Cllll 3(2) &) Gale
2020 — 2010 Lyl sl DA Auyger b Aabeaidy] Aol 3 D)
EPU INTL | INTM | INTS EXR CPI DWX alad)

- 9.23 8.2 8.11 45.8 91.12 1084 1/1/2010
115.7065 | 9.22 8.21 8.05 46.2 92.47 1127 1/2/2010
115.05301 | 9.19 8.23 8.02 46.2 92.87 1145 1/3/2010
120.44246 | 9.16 8.15 8.03 46.4 92.74 1256 1/4/2010
126.83614 | 9.21 8.27 8.09 46 91.44 1357 1/5/2010
118.25425 | 9.21 8.21 8.04 46.1 90.72 1416 1/6/2010
108.62744 | 9.18 8.28 8.04 46.6 90.4 1469 1/7/2010
117.07612 | 9.23 8.38 7.48 46.2 92.2 1562 1/8/2010
114.37276 | 9.21 8.35 7.46 45.5 94.4 1662 1/9/2010
100.22079 | 9.22 8.34 7.46 46.3 103.8 1723 1/10/2010
103.26846 | 9.22 8.52 7.48 46.1 103.9 1645 1/11/2010
102.76174 | 9.18 8.55 7.53 46 105.66 1719 1/12/2010
98.80222 | 9.21 8.1 7.57 47.082 105.9 1721 1/1/2011
99.79692 | 9.21 8.08 7.63 47.125 104.9 1629 1/2/2011
103.07718 | 9.24 8.05 7.63 | 47.1925 | 104.3 1452 1/3/2011
117.68388 | 9.43 8.11 7.8 47.69 104.5 1216 1/4/2011
111.09001 | 9.22 8.2 7.73 47.692 103.3 1233 1/5/2011
107.8809 | 9.26 8.38 7.66 47.69 103.5 1031 1/6/2011
103.98027 | 9.23 8.41 7.8 47.69 104.4 1006 1/7/2011
101.05217 | 9.24 8.57 7.8 47.69 105.1 951 1/8/2011
97.76998 | 9.25 8.58 8.02 | 48.7575 | 106.5 958 1/9/2011
101.45973 | 9.25 8.64 7.92 49.716 107.7 903 1/10/2011
111.40853 | 9.27 8.45 7.88 50.345 109.9 847 1/11/2011
162.00385 | 9.39 8.56 7.94 55.135 115.6 870 1/12/2011
301.68844 | 9.55 8.81 8.63 70.02 124.1 862 1/1/2012
365.50531 | 9.93 9.46 8.63 70.46 128.2 849 1/2/2012
180.70004 | 9.79 9.53 8.15 73.28 135.5 869 1/3/2012
153.82216 | 9.85 9.68 8.66 68.99 135.8 878 1/4/2012
150.51688 | 9.81 9.59 8.5 68.31 135.8 862 1/5/2012
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115.97575 9.87 9.66 8.64 68.29 139.6 843 1/6/2012
102.56153 9.67 9.67 8.6 67.89 140.8 826 1/7/2012
08.48845 9.68 9.71 8.8 67.82 144.6 819 1/8/2012
99.75956 9.7 9.75 8.71 67.79 156.1 817 1/9/2012
102.79162 9.84 9.82 8.37 69.33 159.7 804 1/10/2012
106.91942 9.66 9.86 8.81 70.69 162.7 792 1/11/2012
113.14951 9.72 9.97 8.85 77.64 177.9 770 1/12/2012
117.96353 9.82 9.75 9.18 79.48 181.5 782 1/1/2013
106.28285 9.82 9.95 9.07 81.19 185.8 771 1/2/2013
112.80926 | 10.07 9.84 8.84 85.86 206.3 794 1/3/2013
106.65088 | 10.16 9.86 8.97 122.16 212.3 897 1/4/2013

108.7913 10.23 9.97 8.81 145.20 220.2 1178 1/5/2013

109.73097 10.9 9.99 8.93 181.01 257.4 1149 1/6/2013

106.89643 | 10.91 9.97 8.98 174.17 288.4 1211 1/7/2013

114.26444 | 10.99 10.01 9.01 174.40 307.8 1190 1/8/2013

147.15278 | 10.91 10 8.84 169.21 331.8 1251 1/9/2013
167.86415 | 11.04 10.11 8.95 161.98 332.3 1246 1/10/2013
150.7519 11.1 9.96 9.01 145.74 324.1 1252 1/11/2013

303.85552 | 11.44 10.34 9.25 143.62 326.6 1249 1/12/2013

134.39304 | 11.41 10.35 9.16 147.69 309.7 1235 1/1/2014

108.66006 | 11.55 10.43 9.11 149.57 307.3 1221 1/2/2014

103.52927 | 11.53 10.61 9.12 151.62 312.7 1232 1/3/2014

106.85794 | 11.61 10.52 9.13 164.21 310.3 1249 1/4/2014

113.4579 12.07 10.72 8.92 165.85 308 1260 1/5/2014

118.17615 11.5 10.89 8.73 164.21 315.2 1308 1/6/2014

129.78512 | 11.77 11.2 8.25 163.21 319.9 1321 1/7/2014

112.33473 11.79 11.31 8.28 169.41 320.1 1312 1/8/2014

130.61919 | 11.94 11.32 8.61 185.04 336 1298 1/9/2014

110.82744 | 11.95 11.32 8.67 183.74 340.3 1292 1/10/2014

127.36575 | 11.79 11.4 8.65 191.07 345.8 1254 1/11/2014

293.40015 | 11.96 11.91 8.96 197.92 364.6 1271 1/12/2014

141.80981 11.99 12.03 9.05 204.93 383 1262 1/1/2015
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143.34638 | 11.96 11.85 8.87 219.79 392.5 1249 1/2/2015
102.75365 | 11.99 11.62 8.84 229.25 416 1242 1/3/2015
98.57293 12.02 11.49 9.01 260.56 430.2 1203 1/4/2015
95.62814 12.04 11.72 8.66 266.15 440.9 1207 1/5/2015
101.32643 12.1 11.68 8.87 276.35 444 1200 1/6/2015
95.25944 12.12 11.54 8.98 283.33 449.8 1200 1/7/2015
100.65329 | 12.12 11.37 9.09 299.43 472.3 1205 1/8/2015
100.08067 | 12.13 11.07 9.25 316.54 486.7 1199 1/9/2015
96.38867 12.15 10.93 9.29 328.78 500.4 1215 1/10/2015
104.59479 | 12.18 11.37 9.38 346.67 540 1209 1/11/2015
109.44608 | 12.28 10.73 9.44 337.40 564.5 1228 1/12/2015
111.97521 | 12.05 10.87 9.4 335.66 565.7 1246 1/1/2016
142.7887 12.02 10.67 9.15 375.84 606.6 1384 1/2/2016
111.49269 | 12.26 10.71 9.04 442.85 610.7 1440 1/3/2016
114.27671 | 12.26 10.62 8.98 473.30 621.9 1561 1/4/2016
105.20479 | 12.13 10.65 9.04 485.68 666.9 1495 1/5/2016
120.59875 | 12.02 10.49 9.2 468.93 676.9 1469 1/6/2016
107.7909 11.93 10.49 9.15 484.31 679.6 1477 1/7/2016
104.35762 | 11.83 10.53 9.04 517.42 721.7 1508 1/8/2016
104.25911 11.77 10.5 9.06 517.43 731.9 1511 1/9/2016
103.07898 | 11.67 10.47 9.49 517.42 734 1479 1/10/2016
102.82155 | 11.67 10.41 9.52 517.44 735.6 1503 1/11/2016
115.41182 | 12.47 10.64 9.5 517.43 773.4 1618 1/12/2016
136.38342 | 12.29 11.18 9.61 517.43 781.95 2295 1/1/2017
119.9955 12.33 11.13 9.67 517.43 782.89 2717 1/2/2017
130.17167 | 12.46 11.34 9.73 517.43 801.89 3066 1/3/2017
112.41468 | 12.53 11.31 9.8 517.43 798.5 3129 1/4/2017
120.21032 | 12.52 11.68 9.36 517.43 790.5 2970 1/5/2017
129.89525 | 12.49 12.16 9.28 517.43 777.48 2970 1/6/2017

158.69 12.53 11.69 9.32 517.43 774.88 2934 1/7/2017
668.3385 11.96 10.55 8.51 517.43 776.1 2978 1/8/2017
162.47259 | 12.05 10.65 8.52 517.43 775.9 3253 1/9/2017
123.67426 | 12.03 10.62 8.57 510.00 777.2 4122 1/10/2017

-91-




(Sl il o) el 30 0 st P bl it § SSElS 96 e

EPU INTL INTM INTS EXR CPI DWX alad)

122.08901 | 12.06 10.75 8.68 447.20 774.9 4658 1/11/2017

123.21102 | 11.92 10.81 8.66 436.00 781.5 5983 1/12/2017

185.18207 | 11.69 11.5 9.15 436.00 787.8 5919.64 | 1/1/2018

119.0025 12.01 11.48 10.63 436.00 790.5 6249.61 1/2/2018

109.42101 | 11.93 11.46 10.82 436.00 795.8 6124.15 | 1/3/2018

110.85581 12.03 11.41 11.05 436.00 794.6 5989 1/4/2018

115.60864 | 12.16 11.39 11.3 436.00 788.6 5650.2 1/5/2018

120.53152 | 12.05 11.41 10.99 436.00 783.7 5673.84 | 1/6/2018

103.82872 | 12.07 11.41 10.97 436.00 7717.1 5528.66 | 1/7/2018

118.89576 | 12.04 11.41 10.77 436.00 778.3 6061.01 1/8/2018

106.86486 | 12.07 11.58 10.75 436.00 787.9 6205.05 | 1/9/2018

126.40013 11.7 11.84 10.88 436.00 789.7 6275.57 | 1/10/2018

116.00256 | 11.41 11.49 10.87 436.00 796.3 6222.71 | 1/11/2018

112.17947 | 11.09 11.74 10.93 436.00 811.2 6190.12 | 1/12/2018

107.43359 | 11.27 11.89 10.95 436.00 825.96 | 6045.49 | 1/1/2019

112.1624 11.05 11.82 11.02 436.00 836.04 | 6182.16 | 1/2/2019

125.15666 | 11.23 11.64 10.08 436.00 866.38 | 6173.49 | 1/3/2019

137.5095 11 11.82 11.04 436.00 863.95 | 6091.88 | 1/4/2019

169.87803 | 11.72 11.41 10.82 436.00 863.58 | 6054.54 | 1/5/2019

157.54328 | 10.91 11.64 11.09 436.00 865.06 | 5957.74 | 1/6/2019

124.12045 | 10.69 11.47 11.15 436.00 871.52 | 6028.79 | 1/7/2019

131.63324 | 10.45 11.4 10.93 436.00 880.23 | 6041.45 1/8/2019

110.9251 10.46 11.32 10.98 436.00 916.65 | 6041.45 | 1/9/2019

108.01192 | 10.49 11.25 10.9 436.00 924.19 | 5743.83 | 1/10/2019

107.43779 | 10.52 11.36 10.79 436.00 949.21 | 5517.11 | 1/11/2019

121.63792 | 11.69 11.22 9.08 436.00 1091.25 | 5836.58 | 1/12/2019

114.77529 | 12.22 11.38 8.74 436.00 | 1146.92 | 5905.62 | 1/1/2020

114.85391 12.19 11.3 8.7 704.00 1180.12 | 6365.75 1/2/2020

102.035 12.21 11.27 8.76 704.00 | 1320.61 | 6114.24 | 1/3/2020

98.0047 12.22 11.32 8.75 704.00 1392.52 | 6240.68 1/4/2020

108.01629 | 12.19 11.35 8.74 704.00 1481.03 | 6627.66 1/5/2020

145.06406 | 12.11 11.29 8.43 1256.00 | 1481.03 | 7671.06 | 1/6/2020
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113.00135 | 12.11 11.29 8.38 1256.00 | 2036.47 | 7636.42 | 1/7/2020
108.81465 | 12.09 11.45 8.25 1256.00 | 2107.8 | 7483.08 1/8/2020
113.13843 | 12.06 11.67 8.16 1256.00 | 2410.71 | 7436.76 | 1/9/2020
115.96882 | 12.06 11.63 8.1 1256.00 | 2511.01 | 7422.01 | 1/10/2020
108.20232 | 12.66 11.73 8.13 1256.00 | 2577.92 | 7693.85 | 1/11/2020
107.45473 | 12.29 11.84 8.14 1256.00 | 2871.06 | 8082.65 | 1/12/2020
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Impact of VAT Reforms on Moroccan Household’s Food Consumption:
Microsimulation Analyses Through the QUAIDS Model (2001-2014)

Mounia Bettah*
Abdeljaouad Ezzrari**
Mohamed Mourji***

Abstract

This study consists in determining how changes in indirect taxation, particularly VAT, affect
differently various groups of household consumption’s structure. To do so, a Quadratic Almost Ideal
Demand System (QUAIDS) is applied to data from the 2000/2001 and 2013/2014 National Household
Consumption and Expenditure Surveys in order to estimate elasticities of demand for eight food
groups and at the level of five household strata. Living standard differences of the diverse layers of
the population make their preferences and reactions to economic shocks very different and change
over time. It appears that Moroccan households tend to consume less vegetables and high-calorie
products (sugars and cereals) and more fruit and protein-rich foods (meat, fish, fats, milk and dairy
products). Moreover, the poorest households consume insufficient quantities of nutritious food
products such as dairy products, fish and fruit in 2014, compared to 2001.It also shows that extending
the scope of VAT to basic products, especially cereals, would affect Moroccan households’
consumption patterns, especially the poorest, for cereals as well as for other products rich in nutrients
such as fish and fruit.
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Impact of VAT reforms on Moroccan household’s food consumption:
microsimulation analyses through the QUAIDS model (2001-2014)

1. Introduction

In Morocco, the Value Added Tax (VAT) constitutes 70% of indirect taxes
revenues and 36% of overall tax revenues, on average over the last decade,
representing the main source of funding for the State and local authorities’ budget .

Because of its importance, Morocco has been led to undertake a gradual
reform of VAT, which since 1986 tried, through rate differentiation and
exemptions, to make it an instrument of equity and redistribution. Until 1986, the
Turnover Tax “TCA”, prior to VAT, had 11 different rates which were reduced to
6 when VAT have been introduced on 1992, then to 5 rates currently (0%, 7%, 10%,
14% and 20%) .

However, poverty and inequality are still considered the most important
problems in Morocco. In fact, more than 1.6 million people are considered poor and
4.2 million vulnerable, although the situation has generally improved: in recent
years, monetary poverty and vulnerability have decreased by 4.8% and 12.5%
respectively between 2001 and 2014 and Gini coefficient has slightly reduced from
39,9in 1985 to 39,5 in 2014 (HCP® , World Bank; 2017).

Those inequalities are mostly observed at the level of household
expenditure: poor households benefit least from the VAT rates differentiating
policy. They also spend more than half of their expenditure on food, while the
wealthiest ones spend only a quarter of their expenditure on it. It’s important to
mention that food consumption is characterized by strong disparities between the
wealthiest 10% of the population and the poorest 10%. These disparities are very
marked for nutritionally rich products, notably dairy products (150.5 against 15.6
liters per person per year), eggs (191 against 35 units per person per year), meat
(59.8 against 11.1 Kg per head per year), fish (25.1 against 4.8 Kg) and fruit (147
against 21.6 Kg). On the other hand, these disparities are less important for cereals,
vegetables, oils and sugars (HCP 2016).

Furthermore, the rich class benefits the most from the subsidies: In 2014,
the structure of household consumption of subsidies, according to social classes,
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shows that the wealthier class benefits from 14.4% of the total subsidies, which is
higher than its demographic weight of 10.0%. The middle class represents 58.7%
of the population and receives 62.2% of food and butane subsidies. By product, this
proportion is 60.6% for sugar, 63.0% for national soft wheat flour and 62.3% for
butane. In contrast, the modest class, with a demographic weight of 31.2%, only
benefits from 23% of food and butane subsidies (HCP and World Bank; 2017).
Similarly, the highest quintile benefits 5 times of the reduced VAT rates (7% and
10%) compared to the poorest quintile in 2001 and 6 times in 2007® (Mourji and
Ezzrari, 2018; DEPF®, 2007).

Contrary to what was expected from its reforms, it appears that VAT with
multiple rates cannot be an effective instrument for reducing income inequality
(Mourji and Ezzrari, 2018). This is why the second-generation reforms have been
carried out since 2005 in order to modernize this tax. They mainly aim to
consolidate the principles of the VAT progressiveness and neutrality through the
reorganization of its different rates: 0% for basic necessities, 10% for large
consumption items, 20% as the standard rate and a higher rate for luxury goods.
Also, these reforms aim to limit exemptions, especially the new ones, and tax some
goods and services that are currently exempted

From this perspective, this paper intends to evaluate the effects, in 2001 and
2014, of VAT rates changes on the food consumption structure of the Moroccan
households’ various strata. For this, a QUAIDS model "Quadratic Almost Ideal
Demand System" is applied to the National Household Consumption and
Expenditure Surveys of 2000/2001 and 2013/2014® data produced by the HCP, in
order to estimate elasticities of demand for 8 food groups by five household strata.
Differences in living standards among different strata of the population mean that
their preferences and responses to economic shocks are very different from each
other and change over time.

QUAIDS modelling is also used to simulate the impact of the VAT reforms
on the structure of food consumption of various strata of Moroccan households. In
this regard, and because of the absence of details on the implementation of the
proposed tax reform by the national conferences on taxation, especially those
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concerning the composition of product groups (basic necessities, mass consumption
or luxury goods), this paper proposes to evaluate the consequences of the VAT
liability of some basic products that are currently exempted, such as cereals®, on
the "superior" food products consumed volumes (such as meat and dairy
products...). The purpose is to identify the households that will suffer most from an
increase of strategic products prices (as a result of a higher taxation) and that will
have to be targeted by direct aids, at the time of the VAT reform .

After a review of the theoretical framework that sheds light on household
consumption analyses techniques as well as on the model and data used, the results
of the different estimates will be discussed.

2. Theoretical framework and methodology
2.1. The demand function analysis

Consumer theory has made substantial progress over the last three decades.
Today it is one of the most developed fields of economic theory. This progress has
been not only theoretical but also practical.

Indeed, the establishment of comprehensive systems of demand functions
(CSDF), as well as the estimation of price and income elasticities, now covers the
majority of developed countries and some developing countries .

In the present paper a QUAIDS model (Quadratic Almost Ideal Demand
System) is applied, which is the extension (with a quadratic form) of the AIDS
model of Deaton and Muellbauer (1980) developed by James Banks, Richard
Blundell, and Arthur Lewbel, in order to estimate the price and income effects of
changes in VAT rates on food expenditure by different classes of Moroccan
households.

2.1.1. The almost ideal demand system: AIDS

The AIDS model is built from the Working (1943) and Leser (1963) model.
Deaton and Muellbauer's developments of the Working and Leser’s model include
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the price effect. The AIDS demand system therefore links the budget coefficients
of each good to the logarithms of prices and real disposable income .

The share of expenditure spent on the good i is written as.
Piqi , L. , D 4
~ —al + > bijInPi + Ci ln;(l)
where Wi is the budget share ,

Y: total expenditure per household

P is the price index defined by:
InP = Qag +ZkakLnPk + % Z]Zkb]kLnPk LnP] (2)
and a;, b;;and c; are the parameters to be estimated.

The parameters must be estimated under the following restrictions:

Additivity: i ai = 1; Homogeneity: Yi bij= 0; Yi ci=0; >j bij=0; and
Symmetry: b= bji.

Due to the non-linearity of the parameters, Deaton and Muellbauer suggest
replacing the general price index P by a linear approximation of Stone's geometric
index (Stone. R. 1954) as follows -

LnP* =Y,w,LnP; 3)

This linear approximation of the AIDS system called LA/AIDS (linear

approximate/ almost ideal demand system), which is the most commonly used,

greatly facilitate the estimation of the parameters.

From this simplification, a system of linear equations is obtained in respect
of all their parameters that can be easily estimated by imposing the constraints

-9-



Impact of VAT reforms on Moroccan household’s food consumption:
microsimulation analyses through the QUAIDS model (2001-2014)

previously defined. Even if the OLS estimator appears unbiased for each of the
equations, it seems that the SURE (Seemingly Unrelated Regressions) estimation
method proposed by Zellner (1962) is the most efficient for these systems of
equations (Sadoulet and De Janvry, 1992).

Price and income elasticities are obtained from the parameters estimated as
follows:

b

Direct price elasticity: E; = -1 +§— c; Cross price elasticity:
i
_bij_ o«
B = T M

Income elasticity: n; = 1+ - ¢

2.2 The QUAIDS demand system: Introduction of a quadratic term in
the AIDS model

Because of the non-linearity of the Engel curves for certain goods, the
estimation of the AIDS model becomes insufficient. Consequently, Banks, Blundell
and Lewbel (1997) have completed this model by introducing the square of the
logarithm of income into the demand function. The AIDS model becomes the
QUAIDS model (Quadratic Almost Ideal Demand System). As a result, the
following system of equations is obtained.

Y Y
W;=a;+ Xjb;In(P;) + ¢;Ln ot d;Ln (P—S)Z (4)

Where:

Wi: represents the budgetary share of each product group in food expenditure.

Pi: the price of commodity sub-group i ;

Y: is the predicted value of food expenditure obtained from the estimate made
in step one ;

Ps: is the Stone's geometric price index of food .

The ratio (Y/Ps) is the food expenditure deflated by the price, and makes it
possible to take into account real household income.
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The advantage of this specification is that it retains the existing flexibility
properties in the AIDS model. In addition, it is more practical for the analysis of
several goods demand and introduces relative flexibility in income and price effects.

The system is conditionally linear in d(p), Blundell and Robin (1999)
propose an iteration procedure and use the iterated least squares estimator (ILLS).

Additivity, price and income homogeneity and symmetry are constraints to
estimate the model parameters.

The additivity constraint that requires the sum of the budget shares to be
equal to one is written as: Y%, a; =1

The homogeneity constraint in relation to prices and income is expressed
as follows: ¥ by = 0; XLy ¢; = 0; 2 X7, ad; = 0 Finally, the symmetry constraint
bi]' = b]l

2.3. Presentation of the data and of the performed treatments

To estimate the elasticities of demand, three kinds of data are generally
required: household income (or total expenditure), the quantity consumed of
different goods and their purchase prices. When considering differences across the
various population strata, it is necessary to have a representative sample for each
household group.

Data used in this study are from two national surveys on household
consumption and expenditure, one of 2000/2001 and the other of 2013/2014, carried
out by the HCP throughout the Moroccan territory on a sample of 14.243
households in 2000/2001 and 16.000 households in 2013/2014 .

In this study, five social classes © have been selected as described in the
following table:
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Table (1): Definition of social classes

Classes Description

Per capita expenditure < (relative threshold = 0.6%

Poor and vulnerable ) ] ]
median per capita expenditure)

0.6 x median per capita expenditure < per capita
Modest . . . )
expenditure < 0.75 x median per capita expenditure

0.75 x median expenditure per capita < expenditure per
Lower average ] ) ) )
capita < median expenditure per capita

The median expenditure per capita < per capita <2.5 X the
Upper average . . .
median expenditure per capita

Expenditure per capita > 2.5 x median expenditure per
Wealthy capita

This paper considers the absolute poverty line(” adopted by the HCP for
2001 and for 2014. In 2001 (HCP, 2006) it was 3421 DH for urban areas, 3098 DH
for rural areas (per capita and per year), and in 2014, it was 4667 DH in urban areas
and 4312 DH in rural areas (HCP, 2016).

Also, 8 groups of food products consumed by different types of households
have been selected from the analytical nomenclature of goods and services.
Aggregating the groups of products allows us to reduce the number of missing
values, which poses statistical complications when estimating the parameters.

The goods classification is the same as used in the analytical nomenclature
of goods and services presented by the HCP. However, our analysis will focus on
eight product groups: "Cereals”, "Milk and milk products”, "Fats", "Meat", "Fish",
"Vegetables", "Fruits" and "Other food goods". It should be mentioned that the
quantities demanded of the different food products in the study are all expressed in
kilograms.
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Before proceeding with the estimation of the demand parameters
themselves, a major data reconciliation exercise was carried out, especially with
regard to the prices (or unit values) of the products. In fact, outliers have been
removed and the product prices have been replaced with their averages by region.
This regional variability may be due to the costs linked to transport from the point
of production to the points of actual consumption of the products (Deaton Angus
(1988)) .

2.4. Estimation method

As already mentioned, this study adopts the QUAIDS model to describe
household food consumption behavior. The parameters of the model are estimated
by the two-step SURE (Seemingly Unrelated Regressions) method developed by
Zellner (1962) and specified by Surabhi Mittal (2010) for the food sector in India.

The two-stage QUAIDS model is fundamentally based on the assumption
of separability of preferences (Deaton and Muellbauer 1980) of households in their
budget allocation between commaodity groups and sub-groups.

The SURE method is widely used in the literature for the estimation of
flexible demand models (such as AIDS, QUAIDS, IQUAIDS). Indeed, for a given
system, the equations interact with each other, implying correlations between the
error terms of the different equations. The advantage of the SURE estimator is that
it takes into account these correlations by regressing each equation independently
and with a specific error term (Zellner, 1962) .

In order to evaluate the expenditure and price elasticities, they are
calculated as follows:

Expenditure elasticity (or conditional elasticity) of product group i:

2d;Ln(Y)
= (e + 2 ) +1 5)
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Non-compensated price elasticity® :
bjj Wi
g5 = (WIL) - (cl- + ZdiLn(Y))(Wi) -K; (6)

Y : is the predicted value of the food expenditure deducted from the
estimate made in the first step,

Kij : designates the Kronecker delta which is equal to 1 for direct price
elasticities and equal to O for cross price elasticities;

Wi : refers to the budget share of group i used, inter alia, to calculate Stone's
price index.

Based on the expenditure elasticity and the non-compensated price
elasticities, direct and cross-price elasticities pure or compensated® have been
deduced from Slutsky as follows:

el = &5+ Wy, )

The unconditional elasticity of aggregate demand for each commodity
group i « n¥ » is obtained as the multiple of the conditional elasticity and the
elasticity of food expenditure relative to total expenditure (nY) obtained from the
first stage estimation: n;Y = ;> (8)

The expenditure elasticities of the different goods were estimated for each
strata (Table 3). These elasticities measure the change in the quantity demanded of
a good as a result of a change in total expenditure. Since total expenditure is used
as a proxy for income, expenditure elasticities are, therefore, interpreted as income
elasticities. However, they do not mean exactly the same thing in the sense that total
expenditure includes the quantities requested themselves and describe the outcome
of the consumption attitude of individuals .
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3. Results
3.1. Budget coefficients and total expenditure elasticities by social class
between 2001 and 2014

The analysis of the budgetary coefficients (table 2) shows that between
2001 and 2014, the food basket of Moroccans tends more to be balanced and
diversified while keeping almost the same structure. Among the food groups
selected, Moroccan household expenditure is mainly assigned to the "Meat™ group
with a share of 23% in 2014, up 3 points compared to 2001. However, households
have reduced their consumption of calorie-rich products, particularly "other food
items" and "cereals", by 4 and 5 points compared with 2001, representing 18% and
17% respectively of total expenditure in 2014 .

Moroccans have also reduced their consumption of vegetables by 2 points,
representing 12% in 2014, to consume more "milk and dairy products" (+1pts), fats
(+2pts), fish (+2pts) and fruit (+1pts) .

Thus, Moroccan households tend to consume less vegetables and products
rich in calories (other food items - especially sugars and sweet products - as well as
cereals) and more fruit and protein-rich foods (meat, fish, fats, milk and dairy
products) .

Table (2): Budget shares "Wi" by food groups at national level and by stratum

2000/2001 2013/2014
National | C1 Cc2 C3 C4 C5 | National | C1 C2 C3 C4 | C5

Cereals 22% 28% | 25% | 23% | 20% | 16% 17% 20% | 19% | 18% | 17% | 13%
Milk and 7% 4% 5% | 6% | 7% | 10% 8% 6% 7% | 8% 9% | 10%
dairy products

Fat 9% 10% | 9% | 9% | 9% | 7% 11% 13% | 12% | 12% | 11% | 9%
Meat 20% 16% | 18% | 19% | 22% | 23% 23% 22% | 23% | 23% | 23% | 24%
Fish 2% 2% 2% | 2% | 2% | 3% 4% 3% 3% | 3% | 4% | 5%
Vegetables 14% 14% | 15% | 14% | 13% | 11% 12% 15% | 14% | 14% | 12% | 9%
Fruits 5% 3% 3% | 4% | 5% | ™% 6% 4% 5% 6% 7% | 8%
Other food 22% 24% | 23% | 23% | 22% | 22% 18% 18% | 17% | 17% | 18% | 21%
items

C1: Poor and vulnerable; C2: Modest; C3: Lower average; C4: Upper average; C5: Wealthy.

Calculations realized by the HCP based on ENCDM 2000/2001 and 2013/2014 .
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At the level of the five household groups (Table 2) it’s observed that -

The shares of the "meat™ and "other food items" groups are predominant in the
food basket of the different groups, as at the national level;

Data from the 2013/2014 survey shows that an improvement in household
income increases the consumption of nutritionally rich products, particularly
dairy products (+4pts), fruit (+4pts) and fish (+2pts), which account for 10%,
8% and 5% respectively of the food consumption of the wealthiest households,
compared with 6%, 4% and 3% of the food basket of the poor,

On the other hand, the rich households consume less cereals (13%), fats (9%)
and vegetables (9%) than the poor (20%), (13%) and (15%) respectively.
Compared to the 2000/2001 survey data, the richest households improved their
consumption of fish (+2pts), fats (+2pts), fruit (+1pt) and meat (+1pt) instead of
cereals (-3pts), vegetables (-2pts) and other food items (-1pt).

Concerning the poorest classes, it’s noticed that between 2001 and 2014, they
have significantly improved their consumption of meat (+6pts), to represent 22%
of their budget in 2014, and to a lower extent the consumption of fats (+3pts),
milk and dairy products (+2pts), fish (+1pt), vegetables (+1pt) and fruit (+1pt).
However, their consumption has fallen by 8 points for cereals, which occupy
only 20% of their food basket in 2014, and by 6 points for other food items (18%
in 2014) .

Table (3): Expenditure elasticities by food commodity groups at the national
level and by strata

2000/2001 2013/2014

National | C1 | C2 | C3 | C4 | C5 | National| C1 | C2 | C3 | C4 | C5
Cereals 056 | 124 | 1.39 [ 1.01 | 092 | 132 | 008 | 123 | 1.34 | 132 | 1.22 | 1.I8
Milk and
A ducts| 128 | 034 [ 072|034 (021|004 | 122 | 115|118 |112 | 107 | 109
Fat 119 | 049 | 052 | 0.84 | 124 | 118 | 085 | 0.77 | 0.79 | 0.79 | 0.86 | 0.85
Meat 115 | 049 | 1.48 | 144 | 1.32 | 150 | 0.80 | 0.57 | 0.46 | 0.45 | 058 | 0.64
Fish 1.05 | 0.50 | -1.09 | 050 | 1.10 | 1.06 | 096 | 1.18 | 0.69 | 0.74 | 0.70 | 0.76
Vegetables 0.74 | 1.05 | 1.38 [ 045 | 0.77 | 088 | 008 | 130 | 1.31 | 132 | 1.27 | 1.31
Fruits 139 | 077 | 1.30 | -0.32| -043 | -055| 149 | 160 | 1.68 | 1.54 | 156 | 1.26
[Sileiend 121 | 142 | 032 [ 153 | 138 | 118 | 113 | 095 [ 1.02 | 111 | 1.07 | 1.13

C1: Poor and vulnerable; C2: Modest; C3: Lower average; C4: Upper average; C5: Wealthy.
Authors' calculations from ENCDM 2000/2001 and 2013/2014
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Overall, the expenditure elasticities obtained are statistically significant
and, at the national level, they are statistically different from zero (Table 3) .

At the national level, it can be observed that the expenditure elasticities of
meats, fats and fish are below 1 in 2014, in contrast to 2001, which means that these
products are increasingly becoming essential or mass consumption items, as is the
case of "cereals and cereal products” and "vegetables", which are characterized by
expenditure elasticities below 1 since 2001. These goods can, moreover, be
considered as essential or incompressible goods. Their consumption is not very
sensitive to a variation in total expenditure. As soon as the standard of living
exceeds the subsistence level, other needs (luxury goods) appear to absorb an
increasingly important part of the income growth.

Furthermore, the elasticities of the "milk and dairy products", "fruit" and
"other food items" groups are structurally greater than 1, reflecting the fact that
expenditure on these items increases more than proportionally to income growth.
Thus, the quantity demanded for these products varies more than proportionally
when the budget allocated to food varies either up or down.

By household class, the consumption behavior varies significantly. Among
poor households, for example, it’s noticed that.

e In 2014, these households have increased their consumption of products, with
total expenditure elasticities relatively close to 1, i.e., "other food items" (0.95%)
and fats (0.77%) in proportion as their expenditure on food is risen.

e The elasticity of meat is 0.56% in 2014 against 0.49% in 2001. This means that
this group of products is a basic necessity (or a large consumed food) for the
poor and that its consumption is not very sensitive to a variation in total
expenditure.

e The other nutritionally rich food groups, namely the 'milk and milk products',
fish' and 'fruit’ groups, are on average being consumed in insufficient quantities
by the poor and vulnerable people in 2014, in contrast to 2001, so these
commodities are the most qualified to absorb any increase in their budgets.
These products have expenditure elasticities exceeding 1 in 2014, of 1.15% for
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milk and dairy products, 1.18% for fish and 1.7% for fruit, compared to 0.34%,
0.50% and 0.77% respectively in 2001.

3.2. Direct price elasticities

Estimates of direct price elasticities, which measure the reaction of the
demand for a product to changes in its price, are shown in Table 4. It appears that
all these elasticities are statistically significant and, in accordance with theory,
negative, except for fish, which shows, in 2001, a positive value of direct price
elasticity at the national level and for the first 3 classes of households (C1, C2 and
C3). This could be explained by the fact that these classes are ready to consume this
product whatever its price.

At national level, the most sensitive products to price variations, according
to the two surveys, are "other food items", "cereals and cereal-based products”,
"meat" and the "milk and dairy products” group, with elasticities of -1.01, -0.91, -
0.88 and -0.83 respectively in 2014 instead of -1.04; -0.87, -1.13 and -0.79
respectively in 2001. This implies that a rise in prices will generate a sharp drop in
the quantities requested for these goods .

By social class, direct price elasticities are slightly higher in absolute terms
among the poorest households than among the wealthier ones, and are still higher
overall in 2014 compared with 2001, especially for meat, cereals, milk and dairy
products and fish. As a result, a 1% increase in the price of meat, for example, will
result in decreases of 1.02% and 0.65% in the quantities demanded respectively
among the very poor and the rich groups in 2014 compared to decreases of 1.02%
and 0.93% respectively in 2001.
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2000/2001 2013/2014
National | C1 C2 C3 C4 C5 | National | C1 C2 C3 C4 C5

Cereals -0.87 -0.93 | -0.94 | -0.89 | -0.93 | -0.94 -0.91 -0.95 | -0.97 | -0.97 -0.93 | -0.76
Milk and -0.79 -0.63 | -0.77 | -0.73 | -0.78 | -0.62 -0.83 -0.89 | -0.82 | -0.83 | -0.782 | -0.79
dairy

products

Fat -0.28 |-0.12|-0.16 | -0.19 | -0.42 | -0.33 -0.41 -0.34 | -0.33 | -0.32 | -0.42 | -0.38
Meat -1.13 | -1.02 | -1.08 | -1.06 | -0.78 | -0.93 -0.88 -1.02 | -091 | -0.82 | -0.77 | -0.65
Fish 0.13 0.40 | 0.26 | 0.24 | -0.18 | -0.16 -0.09 -0.22 | -0.32 | -0.11 | -0.18 | -0.15
Vegetables -0.63 |-0.73|-0.79 | -0.63 | -0.84 | -0.69 -0.75 -0.81 | -0.86 | -0.86 | -0.84 | -0.89
Fruits -0.62 |-0.27 | -0.53 | -0.55 | -0.82 | -0.58 -0.78 -0.59 | -0.77 | -0.76 | -0.82 | -0.79
Other food -1.04 -1.10| -0.84 | -1.12 | -1.01 | -1.02 -1.02 -0.99 -1 -1.02 -1.01 | -1.03
items

C1: Poor and vulnerable; C2: Modest; C3: Lower average; C4: Upper average; C5: Wealthy.

Authors' calculations from ENCDM 2000/2001 and 2013/2014

3.2.1. Cross-price elasticities

Cross-price elasticities measure the response of the quantity demanded of
one good to the variation in the price of another good. The positive or negative sign
of the cross-price elasticity shows whether goods are substitutes or complements.

Table 5 presents the cross-price elasticities at the national level®® with
values other than zero. The diagonal of the matrix represents the non-compensated
direct price elasticities.

Cross-price elasticities seem very low®™V, on average in 2014 compared to

2001, especially for some goods such as " cereals ", " fats ", " milk and dairy
products ", " vegetables " and " other food items ". This means that the variation in
the prices of these goods affects less the consumption of other goods. This leads to

relatively insignificant substitution or complementarity effects .

Moreover, cross-price elasticities are more significant, in 2014, for "fish"
and "meat"”. Indeed, the increase in the prices of "fish" and "meat" particularly
affects the consumption of other types of goods. In fact, households react differently
to the increase in meat and fish. For them, meats are considered substitutes,
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especially with fish, with an elasticity of +0.28%, while fish is rather

complementary with other goods (especially fats with an elasticity of -0.34%).

Table (5): Non-compensated price elasticities of demand by food groups at national
level 2000/2001

Milk and Other
Product Cereals dairy Fat |Meat| Fish | Vegetables | Fruits| food

products items
Cereals -0.87 0.11 -0.34 | 0.19 | -0.32 -0.04 -0.31 | -0.05
Milk and dairy products 0.35 -0.79 -0.09 | -0.14 | -0.04 0.03 -0.02 | -0.16
Fat 0.10 -0.11 -0.28 | -0.12| -0.24 -0.04 -0.07 | -0.11
Meat 0.31 -0.14 -0.12 | -1.13| -0.23 -0.03 -0.03 | -0.02
Fish 0.91 -0.07 -0.13 |-0.31| 0.13 0.21 -0.04 | -0.49
Vegetables 0.12 -0.09| -0.16|-0.08| -0.03 -0.63| -0.14| -0.11
Fruits 0.40 -0.03| -0.07|-0.15| -0.01 0.06 | -0.62| -0.20
Other food items 0.08 -0.02| 0.01| 0.01| -0.25 -0.03| 0.15| -1.04

Authors' calculations based on ENCDM 2000/2001.

Table (6): Non-compensated price elasticities of demand by food groups at the national
level 2013/2014

Milk and Other
Product Cereals dairy Fat | Meat | Fish |Vegetables| Fruits | food

products items
Cereals -0.912 0.057 | -0.146 [ 0.094 | -0.139 0.005 -0.075 [ -0.027
Milk and
dairy 0.041 -0.827 |-0.093 | 0.123 | -0.059 | -0.033 -0.030 | -0.051
products
Fat -0.097 -0.165 [ -0.404 [ 0.032 | -0.339 0.014 -0.107 | -0.049
Meat 0.043 -0.021 | -0.128 | -0.884 [ -0.096 [ -0.097 -0.064 | 0.054
Fish -0.012 -0.070 [ -0.061 | 0.280 [ -0.094 [ -0.006 -0.090 | -0.142
Vegetables | 0.008 -0.067 | 0.028 | 0.034 [ -0.047 | -0.751 -0.127 | -0.072
Fruits -0.013 -0.032 | -0.020 | 0.159 [ -0.064 | -0.051 -0.780 | -0.024
Ootherfood | o021 | 0017 |-0010| 0117 |-0157| -0.086 | 0106 |-1015

Authors' calculations based on ENCDM 2000/2001
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4. Simulations of the effects of a VAT change on cereals

Reforms of the indirect tax system, through changes in VAT rates, lead to
changes in prices to which consumers are exposed. In this paragraph, non-
compensated price elasticities have been used to run simulations (Allen 2010) in
order to predict the impact of commodity VAT reforms on the consumption
behavior of various quintiles of households .

This paper considers a 20% price increase of the "cereals and cereal-based
products" group, which is actually exempt from VAT, to evaluate the effect of this
price increase on the considered commodities. It is however assumed that the
observed VAT increase is fully reflected in the price of cereals .

The table below summarizes the non-compensated cross-price elasticities
of cereals.

Table (7): Summary of non-compensated cross-price elasticities of demand for food
groups relative to cereals at national level and by stratum

2001 2014
Social class . .
National | C1 C2 C3 C4 C5 | National | C1 C2 C3 C4 C5

Product
Cereals 087 | -093 | -094 | -089 | -091 | -0.94 | -091 | -095 | -0.97 | -0.97 | -0.93 | -0.76
Milk and

. 011 | -002 | 013 | 018 | 014 | 0.11 0.06 0.08 | 0.09 | 010 | 0.1 | -0.01
dairy products
Fat 034 | -041 | -042 | -042 | -0.29 | -0.22 | -0.15 | -0.27 | -0.26 | -0.19 | -0.14 | -0.13
Meat 0.19 028 | 010 | 013 | 007 | -0.12 | 0.09 025 | 024 | 018 | 012 | 0.11
Fish 032 | -051 | -0.48 | -0.40 | -0.30 | -0.18 | -0.14 | 0.00 | -0.07 | -0.05 | -0.09 | -0.19
Vegetables -0.04 | -0.08 | -0.09 | -0.04 | -0.05 | -0.05 | 0.00 | -0.07 | 0.00 | -0.03 | 0.00 | -0.06
Fruits 031 | -032 | -028 | -025 | -0.18 | -0.04 | -0.07 | -0.16 | -0.06 | -0.01 | -0.06 | -0.01
Other food
items -0.05 | -011 | 010 | -0.15 | -0.11 | -0.04 | -0.03 | -0.04 | -0.06 | -0.04 | -0.04 | -0.03

C1: Poor and vulnerable; C2: Modest; C3: Lower average; C4: Upper average; C5: Wealthy.

Authors' calculations based on ENCDM 2000/2001 and ENCDM 2013/2014
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Considering that the elasticity (Eij) of the demand for good i in relation to
good j is written as follows :

Eij= Variation in % of the quantity demanded of good i / Variation in % of the price
of good j

Thus, for a 20% variation in the price of cereals, the variation in the quantity
requested from group i (in %) is equal to the cross-price elasticity of demand for
good i in relation to cereals multiplied by 20%. The results for each group of goods
are summarized in Table 8.

Table (8): Percentage changes in the quantity consumed of each product group and per
stratum as a result of a 20% VAT increase on cereals.

_ 2001 2014

soctal class | National | c1 | c2 | c3 | ca | cs |National| c1 | c2 | c3 | ca | cs
Cereals 173 | -186 | -189 | -17.7 | -182 | -18.7 | -182 | -189 | -195 | -19.5 | -18.6 | -15.3
Milk and

dairy 210 | 03|26 | 36| 27|22 11 | 15 | 17|20/ 22|-02
products

Fat 68 | 81 | 83| 85| 58 | 44 | 29 | 53 | 53| 38 | 28 | 26
Meat 38 | 56 | 19 | 26 | 14 | 25 | 19 | 49 | 47 | 37 | 24 | 22
Fish 64 | 101 | 95| 80| -60 | 35 | 28 | 01 | -15 | 09 | -19 | -39
Vegetables | 07 | -16 | 1.7 | 08 | 09 | 11| ol | -13 | 00 | -06 | 00 | -13
Fruits 63 | 65 | 56| 49| 35| 08 | -15 | 31 | 12 | 01| 11| -02
g::g food | 1o | 22| 20| 29| 23| -09| 05 | -08|-12]-08]-08]-07

C1: Poor and vulnerable; C2: Modest; C3: Lower average; C4: Upper average; C5: Wealthy.
Authors' calculations based on ENCDM 2000/2001and ENCDM 2013/2014

The simulation results show that a 20% increase in VAT on cereals would
lead to a decrease in the domestic consumption of cereals by 17.3% in 2001 and
18.9% in 2014. At the group level, this impact would lead to an 18.6% drop in poor

and vulnerable households’ demand in 2001, which will increase by 0.4 points in
2014.
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In contrast to the poorest classes, the impact on the richest households is
lighter, and their demand for cereals will only decrease by 15.3% in 2014 instead
of 18.7% in 2001, which represents a reduction of 3.5 points. Thus, the VAT
reforms, which aim to broaden the tax base by imposing taxes on basic products,
such as cereals, would have an increasingly significant impact on the poor and
vulnerable households’ demand for cereals .

The by-product analysis shows that in 2001 this reform would reduce the
quantities demanded for the majority of the product groups analyzed, especially fats
(-6.8%), fish (-6.4%) and fruit (-6.3%). However, demand of "milk and dairy
products” and "meat" groups would increase by 2.1% and 3.8% respectively in
2001 .

These decreases would be clearly moderated in 2014. The most significant
would be about -2.9% for fats, -2.8% for fish and -1.5% for fruit.

Also, these reductions would be more pronounced among the poorest
households, for all products except meat, especially the demand for fish (-10.1%),
fats (-8.1%) and fruit (-6.5%), which would also be significantly reduced in 2014
(0.1%, -5.3% and -3.1% respectively).

The rest of the products, namely "vegetables™ and "other food items", would
have lower variations and their demand would be less affected by an increase in the
VAT rate on cereals .

Generally, the extension of the scope of VAT to basic products, particularly
cereals, would affect the consumption structure of households, especially the
poorest ones, both as to the cereals themselves but also to other products,
particularly nutrient-rich products such as fish, fruit, fats and, to a smaller degree,
vegetables and other food items.
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5. Conclusion

This paper examined how changes in indirect taxation, particularly VAT,
affect differently the consumption structure of different strata of Moroccan
households. For this purpose, the Quadratic Almost Ideal Demand System
(QUAIDS) is applied to data from the 2000/2001 and 2013/2014 National
Household Consumption and Expenditure Surveys to estimate elasticities of
demand for eight food groups and for five household strata. Differences in livings
standards of different strata of the population mean that their preferences and
responses to economic shocks are very different from each other and vary over
time .

It appears that Moroccan households tend to consume less vegetables and
high-calorie products (sugars and cereals) and more fruit and protein-rich foods
(meat, fish, fats, milk and dairy products). Moreover, the poorest households
consume insufficient quantities of nutritious food products such as dairy products,
fish and fruit in 2014, compared to 2001. In addition, extending the scope of VAT
to basic products, especially cereals, would affect Moroccan households’
consumption patterns, especially the poorest one, for cereals as well as for other
products rich in nutrients such as fish and fruit.

Finally, this partial equilibrium analysis could be extended and enriched by

a general equilibrium approach in order to identify the behavior of the different
economic actors in the analysis of the impact of a VAT reform .
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Footnote

(™ HCP: Haut commissariat au plan

@ The fifth quintile gets 1354 million MAD in 2001 and 4614 million MAD in 2007, while
the first quintile gets only 272 million MAD in 2001 and 770 million MAD in 2007.

® Financial Studies and Forecasting Department of the Moroccan Ministry of Economy and
Finance.

@ Source: HCP, Micro-data from the National Household Consumption and Expenditure
Survey 2013/14 available online at www.hcp.ma.

® According to the classification used in this document and detailed below, cereals represent
20% of the consumption of the "Poor and Vulnerable" class, 19% of the consumption of the
"Modest" class, 18% of the consumption of the "Lower Average" class, 17% of the
consumption of the "Upper Average" class and 13% of the consumption of the "Wealthy™
class.

®) This classification is inspired from Mourji and Ezzrari (2018).

(™ Absolute poverty line: it is the sum of the food poverty line and a non-food allowance
equivalent to the cost of non-food purchases made by households that actually reach the
minimum food requirement (World Bank method).

® Non-compensated price elasticity: adjustment of the quantity demanded after price
change including the effect on disposable income.

© They are used to highlight changes in demand due only to price changes. Total
expenditure virtually varies in the same direction as the price change in order to keep the
household's purchasing power constant.

(0 Details of the cross-price elasticities per stratum are presented in the appendix.

@1 In absolute values less than 0.1.
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Appendix (1): Composition of the 8 food product groups analysed according to the HCP
nomenclature of goods and services

Cereals and Milk and
ng::(lj' dairy Fat Meat Fish vegetables Fruits Ot?tirmf:od
products products
09 sugar, sugar
011 Non- products,
processed | 921 o4 | 031 | 04lbeef | Osifresh | O6fresh | 0BLcitrus | SrOSOIatebased
. . butter | and veal fish vegetables | fruits P
(into fresh milk products for
grains) desserts and
pastries
10 chocolate-
012 (.)22 long- 042 sheep 052 f(esh 07 dried or | 082 fresh | based breakfast
life 032 shellfish
purchased ized | il or lamb d canned seeded products,
bread pasteurize : meat an vegetables | fruit dessert and
milk molluscs g
pastry products
023 033 043 other 053 083 fresh 11 tea. coffee
013 flour condensed other | butcher canned stoned and hérbal teas
milk fats meats fish fruits
12 food
014 024 dered 044 living 05‘(; frozen 084 dried | seasonings and
semolina powdere animals or deep- fruit various food
milk frozen fish
products n.c.a
015 085 13 non-
COUSCOUS 025 whey 045 tripery oleaginous | alcoholic
fruits beverages
016 086 .
alimentary 026 cheese 046 . tropical 14 alcoholic
charcuterie - beverages
pastas fruits
S:Zegﬂwr 027 other ?:Jbﬁ';?% 087 15 food and
based milk-based eV "non- prepared drink taken
products P y fruits outdoors
products live
17 various
028 baby . expenses related
milk and 0a€ pirds, 088 fruit | to the
milk rev "live" mixture acquisition of
products prey food products
(n.c. transport)
049 other ;jpi’;?fezt_")”a'
029 eggs ed!ble purchaseé of
animals food products
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Appendix (2): Estimated parameters from the QUAIDS model (ENCDM 2000/2001)
1- Estimated parameters for the poor/vulnerable strata
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Product '\:;Idk Other
Cereals . Fat Meat Fish | Vegetables| Fruits food
group dairy .
items
products
Ln (Product
i 1 2 3 4 5 6 7 8
o 1 ) 3) 4) ®) (6) (7 8
-0.567 -0.225 0.098 0.834 0.000 0.052 -0.088 0.896
Constant
0.013 0.018 0.397 0.000 0.999 0.701 0.209 0.000
Cereals 0.038 -0.001 -0.041 0.038 -0.008 -0.011 -0.009 -0.006
0.000 0.747 0.000 0.000 0.000 0.006 0.000 0.000
Milk and -0.001 0.014 0.000 -0.004 -0.002 -0.001 -0.001 -0.006
dairy 0747 | 0000 | 0773 | 0041 | 0004 | 0582 | 0388 | 0.000
products
= -0.041 0.000 0.081 -0.010 -0.003 -0.017 -0.004 -0.005
0.000 0.773 0.000 0.001 0.003 0.000 0.000 0.009
Meat 0.038 -0.004 -0.010 -0.017 -0.003 -0.005 0.001 0.000
0.000 0.041 0.001 0.002 0.030 0.153 0.696 0.978
Fish -0.008 -0.002 -0.003 -0.003 0.021 0.004 -0.002 -0.007
0.000 0.004 0.003 0.030 0.000 0.004 0.001 0.000
-0.011 -0.001 -0.017 -0.005 0.004 0.041 -0.005 -0.005
Vegetables
0.006 0.582 0.000 0.153 0.004 0.000 0.000 0.000
Fruits -0.009 -0.001 -0.004 0.001 -0.002 -0.005 0.020 0.001
0.000 0.388 0.000 0.696 0.001 0.000 0.000 0.423
Other food 0.022 -0.006 -0.005 0.000 -0.007 -0.005 0.001 0.000
items 0.000 0.000 0.009 0.978 0.000 0.000 0.423 0.824
Deflated food 0.185 0.100 0.007 -0.134 0.010 0.035 0.040 -0.243
expenditure 0.033 0.005 0.878 0.037 0.572 0.494 0.131 0.002
(Deflated -0.008 -0.009 -0.004 0.004 -0.001 -0.002 -0.003 0.024
food
00 . 0.318 0.010 0.341 0.558 0.469 0.685 0.201 0.001
expenditure)2
Observations | 2354.000 | 2354.000 | 2354.000 | 2354.000 | 2354.000 | 2354.000 | 2354.000 | 2354.000
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2- Estimated parameters for the modest strata

M”dk Other
Product group | Cereals da:i]ry Fat Meat Fish | Vegetables| Fruits food
items
products
Ln (Product
prices) @ ) 3 4 ®) (6) 7 ®)
Constant -1.127 0.062 -0.050 3.683 -0.229 0.311 0.040 -1.690
0.008 0.779 0.827 0.000 0.033 0.260 0.794 0.000
Cereals 0.038 0.006 -0.040 0.029 -0.009 -0.008 -0.009 -0.009
0.000 0.009 0.000 0.000 0.000 0.063 0.000 0.000
Milk and dairy 0.006 0.011 -0.005 -0.003 -0.001 -0.003 0.002 -0.009
products 0.009 0.000 0.002 0.200 0.095 0.139 0.017 0.000
Fat -0.040 -0.005 0.074 -0.003 -0.005 -0.013 -0.003 -0.005
0.000 0.002 0.000 0.417 0.000 0.000 0.032 0.013
Meat 0.029 -0.003 -0.003 0.002 -0.001 -0.011 -0.004 -0.009
0.000 0.200 0.417 0.790 0.548 0.004 0.023 0.001
Fish -0.009 -0.001 -0.005 -0.001 0.022 0.003 0.000 -0.009
0.000 0.095 0.000 0.548 0.000 0.049 0.979 0.000
Vegetables -0.008 -0.003 -0.013 -0.011 0.003 0.039 -0.004 -0.004
0.063 0.139 0.000 0.004 0.049 0.000 0.003 0.002
Fruits -0.009 0.002 -0.003 -0.004 0.000 -0.004 0.015 0.003
0.000 0.017 0.032 0.023 0.979 0.003 0.000 0.013
Other food 0.033 -0.009 -0.005 -0.009 -0.009 -0.004 0.003 0.000
items 0.000 0.000 0.013 0.001 0.000 0.002 0.013 0.718
Deflated food 0.304 0.011 0.042 -1.030 0.092 -0.066 -0.004 0.651
expenditure 0.038 0.884 0.600 0.000 0.014 0.489 0.941 0.000
(Deflated food -0.014 -0.002 -0.006 0.073 -0.008 0.008 0.001 -0.053
expenditure)2 0.288 0.804 0.418 0.000 0.009 0.334 0.851 0.000
Observations 1613.000 | 1613.000 | 1613.000 | 1613.000 | 1613.000 | 1613.000 |1613.000 | 1613.000
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3- Estimated parameters for the lower middle strata

Milk
Product group | Cereals ar_ld Fat Meat | Fish |Vegetables| Fruits Other food
dairy items
products
Ln (Product
o 1 2 3) 4) ®) (6) (7 ®)
-1.471 | -0.188 | 0.187 | 3.478 | -0.111 -0.753 -0.436 0.294
Constant
0.000 0.354 | 0.340 | 0.000 | 0.230 0.001 0.004 0.476
Cereals 0.027 0.010 |-0.039 | 0.039 | -0.008 -0.013 -0.009 -0.007
0.000 0.000 | 0.000 | 0.000 | 0.000 0.000 0.000 0.000
Milk and dairy | 0.010 0.013 |[-0.004 | -0.005 | -0.001 -0.005 0.000 -0.007
products 0.000 0.000 | 0.001 | 0.004 | 0.031 0.001 0.899 0.000
Fat -0.039 | -0.004 | 0.071 | -0.010 | -0.004 -0.010 -0.003 -0.002
0.000 0.001 | 0.000 | 0.000 | 0.001 0.000 0.018 0.240
Meat 0.039 -0.005 |-0.010 | 0.004 | -0.007 -0.010 -0.002 -0.008
0.000 0.004 | 0.000 | 0.437 | 0.000 0.001 0.223 0.001
Fish -0.008 | -0.001 |[-0.004 | -0.007 | 0.024 0.005 -0.001 -0.007
0.000 0.031 | 0.001 | 0.000 | 0.000 0.000 0.072 0.000
Vegetables -0.013 -0.005 |-0.010 | -0.010 | 0.005 0.042 -0.005 -0.005
0.000 0.001 0.000 | 0.001 | 0.000 0.000 0.000 0.000
Fruits -0.009 | 0.000 |-0.003 | -0.002 | -0.001 -0.005 0.015 0.006
0.000 0.899 | 0.018 | 0.223 | 0.072 0.000 0.000 0.000
Other food 0.023 -0.007 ] -0.002 | -0.008 | -0.007 -0.005 0.006 0.000
items 0.000 0.000 0.240 | 0.001 | 0.000 0.000 0.000 0.791
Deflated food 0.438 0.095 |-0.036 | -0.941 | 0.057 0.302 0.160 -0.075
expenditure 0.000 0.164 | 0.586 | 0.000 | 0.067 0.000 0.002 0.592
(Deflated food | -0.028 | -0.008 | 0.001 | 0.065 | -0.006 -0.024 -0.013 0.012
expenditure)2 0.007 0.147 0.803 | 0.000 | 0.035 0.000 0.002 0.292
Observations 2232 2232 2232 | 2232 2232 2232 2232 2232
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4- Estimated parameters for the upper middle strata

Milk and Other
Product group | Cereals dairy Fat Meat Fish | Vegetables | Fruits| food
products items
Ln (Product
prices) 1) @) (©) (4) (®) (6) @) ®)
-1.037 -0.642 0.347 | 2.894 | 0.175 -0.181 -0.749 ] 0.191
Constant
0.000 0.000 0.005 | 0.000 | 0.010 0.177 0.000 | 0.480
Cereals 0.015 0.008 -0.024 | 0.032 | -0.007 -0.009 | -0.009( -0.005
0.000 0.000 0.000 | 0.000 | 0.000 0.000 0.000 | 0.000
Milk and dairy | 0.008 0.016 -0.007 | -0.004 | -0.001 -0.006 |-0.001| -0.005
products 0.000 0.000 0.000 | 0.002 | 0.032 0.000 0.220 | 0.000
Fat -0.024 -0.007 0.058 | -0.007 | -0.005 -0.014 |-0.003| 0.003
0.000 0.000 0.000 | 0.000 | 0.000 0.000 0.000 | 0.004
Meat 0.032 -0.004 -0.007 | 0.001 | -0.006 -0.007 |[-0.005| -0.003
0.000 0.002 0.000 | 0.704 | 0.000 0.000 0.000 | 0.067
Fish -0.007 -0.001 -0.005 | -0.006 | 0.025 0.001 0.000 | -0.007
0.000 0.032 0.000 | 0.000 | 0.000 0.240 0.998 | 0.000
Vegetables -0.009 -0.006 -0.014 | -0.007 | 0.001 0.043 -0.004 | -0.005
0.000 0.000 0.000 | 0.000 | 0.240 0.000 0.000 | 0.000
Fruits -0.009 -0.001 -0.003 | -0.005 | 0.000 -0.004 0.017 | 0.006
0.000 0.220 0.000 | 0.000 | 0.998 0.000 0.000 0.000
Other food 0.010 -0.005 0.003 | -0.003 | -0.007 -0.005 0.006 | 0.000
items 0.000 0.000 0.004 | 0.067 | 0.000 0.000 0.000 0.459
Deflated food 0.312 0.224 -0.094 | -0.726 | -0.039 0.110 0.249 | -0.036
expenditure 0.000 0.000 0.018 | 0.000 | 0.072 0.010 0.000 | 0.677
(Deflated food -0.020 -0.017 0.007 | 0.048 | 0.002 -0.008 -0.019| 0.007
expenditure)2 0.000 0.000 0.030 | 0.000 | 0.152 0.013 0.000 | 0.302
Observations 5960 5960 5960 | 5960 | 5960 5960 5960 5960
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5- Estimated parameters for the wealthy strata

Milk and Other
Product group Cereals dairy Fat Meat Fish | Vegetables | Fruits food
products items
Ln (Product
prices) 1) ) ®) (4) (%) (6) ) ®)
-0.061 -0.882 0.086 3.110 | 0.129 -0.178 -1.130 -0.074
Constant
-0.027 0.974 1.974 2974 | 3.974 4.974 5.974 6.974
Cereals 0.018 0.005 -0.016 0.011 | -0.006 -0.007 -0.007 0.002
0.000 0.029 0.000 0.002 | 0.000 0.006 0.001 0.238
Milk and dairy 0.005 0.028 -0.011 | -0.016 | 0.002 -0.006 -0.004 | 0.002
products 0.029 0.000 0.000 0.000 | 0.039 0.000 0.004 0.238
Fat -0.016 -0.011 0.051 -0.009 | -0.008 -0.006 -0.005 0.006
0.000 0.000 0.000 0.000 | 0.000 0.002 0.001 0.001
Meat 0.011 -0.016 -0.009 0.042 | -0.004 -0.006 -0.011 | -0.007
0.002 0.000 0.000 0.000 | 0.027 0.060 0.000 0.015
Fish -0.006 0.002 -0.008 | -0.004 | 0.028 -0.008 -0.002 | -0.003
0.000 0.039 0.000 0.027 | 0.000 0.000 0.111 0.027
Vegetables -0.007 -0.006 -0.006 | -0.006 | -0.008 0.033 0.000 -0.006
0.006 0.000 0.002 0.060 | 0.000 0.000 0.769 0.000
Fruits -0.007 -0.004 -0.005 -0.011 | -0.002 0.000 0.023 0.007
0.001 0.004 0.001 0.000 | 0.111 0.769 0.000 0.000
Other food items 0.001 0.002 0.006 -0.007 | -0.003 -0.006 0.007 0.004
0.601 0.238 0.001 0.015 | 0.027 0.000 0.000 0.000
Deflated food 0.023 0.296 -0.019 -0.758 | -0.025 0.086 0.352 0.046
expenditure 0.826 0.000 0.752 0.000 | 0.580 0.199 0.000 0.794
(Deflated food 0.001 -0.021 0.002 0.047 | 0.001 -0.005 -0.025 0.000
expenditure)2 0.844 0.000 0.688 0.000 | 0.657 0.272 0.000 0.975
Observations 2079 2079 2079 2079 2079 2079 2079 2079
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Appendix (3): Estimated parameters from the QUAIDS model (ENCDM 2013/2014)
1- Estimated parameters for the poor/vulnerable strata

Milk and Other
Product group Cereals dairy Fat Meat Fish | Vegetables| Fruits food
products items

Ln (Product prices) 1) (2) (3) 4) (5) (6) (7) (8)
0.192 -0.079 | -0.020 | 0.946 | -0.021 -0.270 0.082 0.170

Constant

-0.400 -0.559 | -0.911 | 0.000 | -0.825 -0.112 -0.466 -0.433
Cereals 0.020 0.005 -0.036 | 0.031 0.000 -0.005 -0.006 -0.008
0.000 -0.019 0) (0) -0.943 -0.143 -0.002 0.000
Milk and dairy 0.005 0.007 -0.010 | 0.003 | -0.001 0.000 0.003 -0.008
products -0.019 0.000 0.000 | -0.170 | -0.501 -0.792 -0.005 0.000
Fat -0.036 -0.010 0.082 | -0.003 | -0.013 -0.008 -0.004 -0.008
0) 0.000 0) -0.361 | 0.000 -0.011 -0.053 -0.005
Meat 0.031 0.003 -0.003 | -0.026 | -0.003 -0.010 -0.005 0.013
0) -0.170 | -0.361 | 0.000 | -0.184 -0.003 -0.031 0.000
Fish 0.000 -0.001 | -0.013 | -0.003 | 0.022 0.005 -0.002 -0.008
-0.943 -0.501 0.000 | -0.184 0) -0.014 -0.058 0.000
Vegetables -0.005 0.000 -0.008 | -0.010 0.005 0.035 -0.009 -0.009
-0.143 -0.792 -0.011 | -0.003 | -0.014 0) 0.000 0.000
Fruits -0.006 0.003 -0.004 | -0.005 | -0.002 -0.009 0.018 0.005
-0.002 -0.005 | -0.053 | -0.031 | -0.058 0.000 (0) -0.007
Other food items 0.016 -0.008 -0.008 | 0.013 -0.008 -0.009 0.005 0.000
0.000 0.000 -0.005 | 0.000 0.000 0.000 -0.007 -0.822
Deflated food -0.065 0.051 0.043 | -0.154 | 0.019 0.124 -0.039 0.021
expenditure -0.447 -0.316 | -0.515 | -0.083 | -0.600 -0.050 -0.355 -0.798
(Deflated food 0.010 -0.004 -0.007 | 0.005 -0.001 -0.007 0.006 -0.003
expenditure)2 -0.202 -0.422 -0.282 | -0.510 | -0.706 -0.211 -0.111 -0.715
Observations 0.010 -0.004 | -0.007 | 0.005 | -0.001 -0.007 0.006 -0.003
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2- Estimated parameters for the modest strata

Milk and Other
Product group | Cereals dairy Fat Meat | Fish | Vegetables | Fruits| food
products items
Ln (Product
orices) (1) @ | & ® o6 ® | o ®
-0.996 -0.259 | -0.212 | 3.814 | 0.221 -1.329 | -0.434| 0.195
Constant
-0.021 -0.357 | -0.537 0) -0.261 0.000 -0.101| -0.665
Cereals 0.017 0.007 | -0.033 | 0.020 | -0.002 0.005 -0.003 | -0.010
-0.003 -0.003 0) 0.000 | -0.340 -0.197 |-0.276 | 0.000
Milk and dairy 0.007 0.015 | -0.013 | 0.004 | -0.003 0.001 0.000 | -0.010
products -0.003 0) 0) -0.125 | -0.027 -0.658 |-0.963| 0.000
Fat -0.033 -0.013 | 0.076 | -0.001 | -0.011 -0.008 |-0.002| -0.007
0) 0) 0) -0.734 | 0.000 -0.016 [-0.311| -0.009
Meat 0.020 0.004 | -0.001 | -0.007 | -0.005 -0.016 |-0.003| 0.010
0.000 -0.125 | -0.734 | -0.240 | -0.074 0.000 -0.188 | -0.003
Fish -0.002 -0.003 | -0.011 | -0.005 | 0.021 0.009 -0.002 | -0.007
-0.340 -0.027 | 0.000 | -0.074 ©0) 0.000 -0.249 | 0.000
Vegetables 0.005 0.001 -0.008 | -0.016 | 0.009 0.025 -0.008 | -0.008
-0.197 -0.658 -0.016 | 0.000 | 0.000 0.000 0.000 | 0.000
Fruits -0.003 0.000 | -0.002 | -0.003 | -0.002 -0.008 0.014 | 0.004
-0.276 -0.963 | -0.311 | -0.188 | -0.249 0.000 0.000 | -0.037
Other food items 0.018 -0.010 -0.007 | 0.010 | -0.007 -0.008 0.004 | 0.000
0.000 0.000 -0.009 | -0.003 | 0.000 0.000 -0.037] -0.621
Deflated food 0.331 0.113 0.102 | -1.110 | -0.051 0.481 0.135 | -0.001
expenditure -0.026 -0.247 | -0.391 0) -0.453 0.000 -0.140| -0.997
(Deflated food -0.023 -0.009 -0.011 | 0.085 | 0.004 -0.038 -0.009| 0.000
expenditure)2 -0.073 -0.309 -0.287 | 0.000 | -0.543 0.000 -0.277] -0.978
Observations
1.648 1.648 1648 | 1.648 | 1.648 1.648 1648 | 1.648
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3- Estimated parameters for the lower middle strata

Milk and Other
Product group | Cereals| dairy Fat Meat Fish | Vegetables | Fruits | food
products items
Ln (Product
pric(es) () ) (©) (4) (%) (6) @) ®)
-0.188 | -0.172 0.238 2.517 -0.044 -1.579 -0.110| 0.338
Constant
-0.515 | -0.429 | -0.303 0) -0.768 0) -0.572| -0.318
Cereals 0.015 0.008 -0.024 0.006 -0.002 0.001 0.000 | -0.004
0.000 0.000 0) -0.083 | -0.384 -0.795 -0.948 | -0.008
Milk and dairy 0.008 0.014 -0.011 0.001 -0.004 -0.003 -0.002 | -0.004
products 0.000 0) 0) -0.704 0.000 -0.021 -0.156 | -0.008
Fat -0.024 | -0.011 0.077 -0.005 | -0.016 -0.009 -0.009 | -0.003
0) 0) 0) -0.094 0) 0.000 0.000 | -0.112
Meat 0.006 0.001 -0.005 0.014 -0.007 -0.009 -0.004 | 0.006
-0.083 | -0.704 | -0.094 | -0.006 0.000 -0.001 -0.068 | -0.028
Fish -0.002 | -0.004 | -0.016 | -0.007 0.030 0.007 -0.003 | -0.006
-0.384 0.000 0) 0.000 0) 0.000 -0.005 | 0.000
0.001 -0.003 | -0.009 | -0.009 0.007 0.025 -0.006 | -0.006
Vegetables
-0.795 -0.021 0.000 -0.001 0.000 0) 0.000 | 0.000
Fruits 0.000 -0.002 -0.009 -0.004 -0.003 -0.006 0.015 | 0.007
-0.948 -0.156 0.000 -0.068 -0.005 0.000 0) 0.000
. 0.005 -0.004 | -0.003 0.006 -0.006 -0.006 0.007 | 0.000
Other food items
-0.038 | -0.008 | -0.112 | -0.028 0.000 0.000 0.000 | -0.962
Deflated food 0.070 0.084 -0.048 | -0.646 0.040 0.542 0.030 | -0.072
expenditure -0.466 | -0.243 | -0.528 0.000 -0.411 0) -0.639 | -0.522
(Deflated food -0.001 -0.006 0.002 0.044 -0.004 -0.042 0.000 | 0.008
expenditure)2 -0.890 | -0.299 | -0.751 | 0.000 | -0.315 (0) -0.993 | -0.415
Observations 2.693 2.693 2.693 2.693 2.693 2.693 2.693 | 2.693
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4- Estimated parameters for the upper middle strata

Milk and Other
Product group Cereals dairy Fat Meat Fish | Vegetables | Fruits| food
products items
Ln (Product
ez @ ) @) (4) ©) (6) U] ©)
Constant -0.164 -0.330 0.161 2.247 -0.039 -0.990 -0.763| 0.878
-0.266 -0.003 | -0.181 ) -0.641 0) 0) 0.000
Cereals 0.018 0.010 -0.017 | -0.004 -0.004 0.003 -0.003 | -0.005
0) 0) ) -0.065 -0.002 -0.054 [-0.020| 0.000
Milk and dairy 0.010 0.020 -0.014 | -0.003 -0.003 -0.004 [-0.002| -0.005
products 0) 0) 0) -0.023 0.000 0.000 -0.040 0.000
Fat -0.017 -0.014 0.061 | -0.013 -0.009 -0.002 [-0.005| -0.001
0) 0) ) ) 0) -0.103 0.000 | -0.619
Meat -0.004 -0.003 | -0.013 [ 0.029 -0.004 -0.010 |-0.003| 0.006
-0.065 -0.023 0) 0) -0.006 0.000 -0.031| 0.000
Fish -0.004 -0.003 | -0.009 | -0.004 0.030 0.001 -0.004 | -0.008
-0.002 0.000 ) -0.006 0) -0.556 0.000 )
Vegetables 0.003 -0.004 | -0.002 [ -0.010 0.001 0.023 -0.005| -0.005
-0.054 0.000 -0.103 0.000 -0.556 (0) 0) 0.000
Fruits -0.003 -0.002 -0.005 | -0.003 -0.004 -0.005 0.015 | 0.007
-0.020 -0.040 0.000 | -0.031 0.000 0) 0) 0.000
Other food items 0.006 -0.005 | -0.001 [ 0.006 -0.008 -0.005 0.007 | 0.000
0.000 0.000 -0.619 0.000 0) 0.000 0.000 | -0.733
Deflated food 0.073 0.141 -0.021 | -0.554 0.035 0.330 0.229 | -0.232
expenditure -0.111 0.000 -0.575 ) -0.183 0) 0) 0.000
(Deflated food -0.003 -0.011 0.000 0.036 -0.004 -0.024 [-0.015| 0.019
expenditure)2 -0.432 0.000 | -0.871 (0) -0.074 (0) 0.000 | 0.000
Observations 7.034 7.034 7.034 7.034 7.034 7.034 7.034 | 7.034
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5- Estimated parameters for the wealthy strata

Milk and Other
Product group | Cereals dairy Fat Meat | Fish | Vegetables | Fruits [ food
products items
Ln (Product

or C‘es) (1) @ @ | @ | ® | ™| ®
e — -0.522 -0.800 0.361 | 2.485 | 0.286 -0.915 -0.882 | 0.987
-0.027 0.000 -0.079 0) -0.111 0.000 0.000 | -0.044
Cereals 0.035 0.000 -0.013 | -0.010 | -0.010 -0.004 0.000 | 0.002
0) -0.842 0.000 | -0.001 | 0.000 -0.054 -0.903 | -0.205
Milk and dairy 0.000 0.022 -0.009 | -0.013 | 0.000 -0.003 0.000 | 0.002
products -0.842 ) 0.000 | 0.000 | -0.963 -0.047 -0.990 | -0.205
Fat -0.013 -0.009 0.055 | -0.019 | -0.012 0.007 -0.009 | -0.001
0.000 0.000 0) 0.000 0) 0.000 0.000 | -0.590
Meat -0.010 -0.013 -0.019 | 0.065 | -0.008 -0.007 -0.013 | 0.004
-0.001 0.000 0.000 0) 0.000 -0.010 0.000 | -0.178
Fish -0.010 0.000 -0.012 | -0.008 | 0.043 -0.005 -0.001 | -0.006
0.000 -0.963 0) 0.000 0) -0.001 -0.311 | -0.001
Vegetables -0.004 -0.003 0.007 | -0.007 | -0.005 0.012 -0.001 | -0.001
-0.054 -0.047 0.000 | -0.010 | -0.001 0.000 -0.541 | -0.487
Fruits 0.000 0.000 -0.009 | -0.013 | -0.001 -0.001 0.019 | 0.005
-0.903 -0.990 0.000 | 0.000 | -0.311 -0.541 ) -0.014
Other food items | -0.003 0.002 -0.001 | 0.004 | -0.006 -0.001 0.005 | 0.000
-0.173 -0.205 -0.590 | -0.178 | -0.001 -0.487 -0.014 | -0.622
Deflated food 0.188 0.272 -0.073 | -0.611 | -0.062 0.275 0.274 | -0.263
expenditure -0.006 0.000 -0.222 | 0.000 | -0.234 0.000 0.000 | -0.065
(Deflated food -0.012 -0.020 0.004 | 0.039 | 0.004 -0.018 -0.019 | 0.022
expenditure)2 0013 | 0000 [-0.312 | 0.000 [-0.328 | 0.00 | 0.000 | -0.037
Observations 2.399 2.399 2.399 | 2.399 | 2.399 2.399 2.399 | 2.399
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Appendix (4): Price Elasticities by Household Strata (2000/2001)

Poor/vulnerable

Milk and Other
Product Cereals dairy Fat Meat Fish | Vegetables | Fruits| food
products items
Cereals -0.928 -0.015 -0.407 | 0.282 | -0.506 -0.082 -0.323| -0.111
Milk and dairy products -0.463 -0.631 0.127 | 0.310 | -0.119 -0.030 -0.022| -0.618
Fat -0.338 0.021 -0.119 | 0.076 | -0.212 -0.130 -0.158 | -0.265
Meat 0.023 -0.090 | -0.069 | -1.022 | -0.206 -0.038 0.025 | -0.147
Fish -1.215 0.021 0.283 | 0.842 0.396 -0.035 -0.076 | -1.557
Vegetables -0.168 -0.015 -0.145 | 0.063 | 0.255 -0.726 -0.188 | -0.185
Fruits -0.715 0.022 0.138 | 0.500 | -0.147 -0.071 -0.268 | -0.876
Other food items 0.003 -0.145 -0.034 | 0.056 | -0.442 -0.040 0.038 | -1.100
Modest
Milk and Other
Product Cereals dairy Fat Meat | Fish Vegetables [ Fruits | food
products items
Cereals -0.945 0.128 -0.417 | 0.097 | -0.476 -0.087 -0.282| 0.102
Milk and dairy products -0.459 -0.767 0.031 | -0.327 | -0.060 -0.183 0.068 | 0.655
Fat -0.424 -0.084 | -0.157 | -0.185 | -0.301 -0.177 [-0.104| 0.356
Meat -0.018 -0.049 -0.006 | -1.078 | -0.057 -0.117 -0.144 | 0.151
Fish -1.409 0.014 0.170 | -0.893 | 0.258 -0.448 -0.017| 1.930
Vegetables -0.197 -0.047 -0.111 | -0.164 | 0.188 -0.793 -0.136 | 0.217
Fruits -0.812 0.068 0.095 | -0.526 | 0.020 -0.294 -0.532 | 1.127
Other food items 0.022 -0.166 -0.037 | -0.121 | -0.480 -0.067 0.106 | -0.845
Lower average
'erl]ldk ) _ Other
Product Cereals dairy Fat Meat Fish | Vegetables | Fruits _food
products items
Cereals -0.886 0.182 | -0.425 | 0.129 | -0.401 -0.041 |-0.246 | -0.146
Milk and dairy products 0.030 -0.734 | -0.024 | -0.324 | -0.060 0.167 0.030 | -0.516
Fat -0.173 -0.052 -0.192 | -0.235 | -0.187 0.055 -0.059| -0.311
Meat 0.163 -0.086 | -0.102 | -1.065 | -0.361 -0.013 -0.048 | -0.177
Fish -0.066 0.077 0.019 | -0.860 | 0.240 0.590 0.056 | -1.382
Vegetables -0.059 -0.070 | -0.102 | -0.168 | 0.257 -0.628 |-0.113| -0.212
Fruits -0.058 0.053 0.001 | -0.456 | -0.047 0.267 -0.549 | -0.705
Other food items 0.097 -0.110 | -0.016 | -0.116 | -0.363 0.016 0.162 | -1.120
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Upper average

Milk
Product Cereals ar?d Fat Meat Fish Vegetables | Fruits Other food
dairy items

products
Cereals -0.932 0.111 -0.142 | 0.121 -0.094 0.001 -0.056 -0.038
Milk and dairy products | -0.008 | -0.782 | -0.114 | 0.241 -0.068 -0.080 -0.051 -0.048
Fat -0.156 | -0.165 | -0.424 | 0.155 | -0.238 -0.054 -0.103 -0.022
Meat -0.049 | -0.034 | -0.112 | -0.776 | -0.092 -0.096 -0.053 0.026
Fish -0.190 | -0.044 | -0.039 | 0.598 -0.184 -0.099 -0.121 -0.101
Vegetables -0.034 | -0.053 | -0.007 | 0.148 0.020 -0.843 -0.097 -0.046
Fruits -0.111 | -0.025 | -0.024 | 0.332 -0.092 -0.100 -0.817 0.006
Other food items -0.001 | -0.053 | 0.004 | 0.156 -0.216 -0.065 0.085 -1.011

Wealthy

Milk and
Product Cereals | dairy Fat Meat Fish | Vegetables | Fruits Ot?teern:‘(smd

products
Cereals -0.936 0.108 -0.222 | -0.125 | -0.176 -0.054 -0.040 -0.045
Milk and dairy products | -0.049 -0.619 | -0.165 | -0.343 | 0.066 -0.039 0.028 -0.077
Fat -0.208 0.008 -0.332 | -0.404 | -0.245 -0.036 0.043 -0.088
Meat 0.039 -0.119 -0.131 | -0.934 | -0.124 -0.045 -0.118 -0.070
Fish -0.268 0.297 -0.141 | -0.817 | -0.165 -0.025 0.223 -0.264
Vegetables -0.115 0.023 -0.092 | -0.268 | -0.224 -0.687 0.069 -0.106
Fruits -0.150 0.083 -0.083 | -0.417 | -0.055 0.016 -0.578 -0.083
Other food items -0.026 0.064 0.073 | -0.155 | -0.084 -0.051 0.137 -1.019
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Appendix (5): Price elasticities by household strata (2013/2014)

Poor/vulnerable

Milk and Other
Product Cereals | dairy Fat Meat | Fish Vegetables | Fruits | food
products items
Cereals -0.946 0.075 -0.265 | 0.247 0.005 -0.065 -0.156 | -0.039
Milk and dairy products | -0.119 -0.891 -0.016 | 0.345 | -0.028 -0.098 0.054 | -0.022
Fat -0.255 -0.160 -0.334 | 0.146 | -0.448 -0.103 -0.099 | -0.031
Meat 0.117 0.045 -0.010 | -1.022 | -0.109 -0.100 -0.118 | 0.082
Fish -0.318 -0.032 0.035 | 0.723 | -0.221 -0.192 -0.100 | 0.011
Vegetables -0.086 0.003 -0.035 | 0.095 | 0.174 -0.806 -0.211 | -0.038
Fruits -0.246 0.036 0.060 | 0.472 | -0.088 -0.209 -0.599 | 0.065
Other food items 0.028 -0.138 -0.039 | 0.178 | -0.300 -0.095 0.100 | -0.990
Modest
Milk and Other
Product Cereals | dairy Fat Meat | Fish Vegetables | Fruits | food
products items
Cereals -0.974 0.086 -0.264 | 0.235 | -0.073 0.000 -0.062 | -0.061
Milk and dairy products | -0.123 -0.818 -0.075 | 0.394 | -0.083 -0.077 -0.026 | -0.066
Fat -0.275 -0.189 -0.329 | 0.232 | -0.354 -0.108 -0.059 | -0.048
Meat 0.052 0.045 0.001 | -0.909 | -0.145 -0.143 -0.074 | 0.057
Fish -0.391 -0.069 -0.001 | 0.882 | -0.322 -0.133 -0.091 | -0.064
Vegetables -0.059 0.004 -0.047 | 0.126 | 0.292 -0.864 -0.161 | -0.052
Fruits -0.242 -0.020 0.037 | 0.527 | -0.048 -0.173 -0.770 | 0.012
Other food items 0.027 -0.136 -0.044 | 0.210 | -0.236 -0.093 0.068 | -1.002
Lower average
Milk and Other
Product Cereals dairy Fat Meat Fish | Vegetables | Fruits | food
products items
Cereals -0.973 0.099 -0.190 | 0.183 | -0.047 -0.028 -0.007 | -0.042
Milk and dairy products | -0.079 -0.832 -0.057 | 0.356 | -0.109 -0.099 -0.050 | -0.064
Fat -0.221 -0.140 -0.322 | 0.221 | -0.460 -0.118 -0.168 | -0.047
Meat -0.014 0.006 -0.031 | -0.815 | -0.212 -0.096 -0.074 | 0.019
Fish -0.308 -0.070 -0.051 | 0.807 | -0.105 -0.121 -0.108 | -0.130
Vegetables -0.071 -0.048 -0.057 | 0.169 | 0.219 -0.859 -0.111 | -0.057
Fruits -0.182 -0.035 -0.022 | 0.497 | -0.091 -0.148 -0.756 | -0.016
Other food items -0.029 -0.054 -0.011 | 0.192 | -0.168 -0.076 0.123 | -1.019

Upper average
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Milk and Other
Product Cereals | dairy Fat Meat | Fish Vegetables | Fruits | food
products items
Cereals -0.932 | 0.111 | -0.142 | 0.121 | -0.094 0.001 |-0.056| -0.038
Milk and dairy products | -0.008 | -0.782 | -0.114 | 0.241 | -0.068 | -0.080 |-0.051] -0.048
Fat -0.156 | -0.165 | -0.424 | 0.155 | -0.238 | -0.054 |-0.103| -0.022
Meat -0.049 | -0.034 | -0.112 | -0.776 | -0.092 | -0.096 |-0.053| 0.026
Fish -0.190 [ -0.044 | -0.039 | 0.598 | -0.184 | -0.099 |-0.121{ -0.101
Vegetables -0.034 | -0.053 | -0.007 | 0.148 | 0.020 -0.843  [-0.097 | -0.046
Fruits -0.111 | -0.025 | -0.024 | 0.332 [ -0.092 | -0.100 |-0.817| 0.006
Other food items -0.001 [ -0.053 | 0.004 | 0.156 | -0.216 | -0.065 | 0.085 | -1.011
Wealthy
I\:r:ljk _ _ Other
Product Cereals dairy Fat Meat Fish | Vegetables | Fruits .food
products items
Cereals -0.763 | -0.011 |-0.132 | 0.111 | -0.193 | -0.063 |[-0.011]| -0.034
Milk and dairy products | -0.034 | -0.790 | -0.081 | 0.148 | 0.005 -0.057 | -0.019| -0.047
Fat -0.131 | -0.094 |[-0.378 | 0.147 | -0.239 0.052 [-0.131]| -0.069
Meat -0.089 [ -0.128 |-0.199 | -0.641 | -0.161 | -0.083 |-0.158| -0.006
Fish -0.137 | -0.020 |-0.111( 0.371 | -0.142 | -0.104 |-0.055| -0.143
Vegetables -0.064 | -0.038 | 0.096 | 0.194 | -0.088 | -0.894 [-0.030( -0.068
Fruits -0.036 [ -0.012 |[-0.087 | 0.189 | -0.022 | -0.040 |-0.793| -0.046
Other food items -0.038 [ 0.016 |-0.006 | 0.114 | -0.110 | -0.023 | 0.048 | -1.026
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Abstract

Despite the abundance of literature on renewable energy (RE), studies about the role of policies in
stimulating RE, especially for Arab countries, are still limited. This study aims at examining the role of
RE policies as a key determinant of RE investment in 11 Arab countries using panel data covering the
period 2010-2019 to identify areas for policy intervention to stimulate RE investment in Arab countries.
The study uses RE share in total energy supply as a proxy for RE investments. The analysis finds there
is heterogeneity among Arab countries concerning their efforts toward reaching an enabling
environment for RE investment, but all of them are exhibiting an improvement. Results confirm the
importance of policies, either using the RE policy index or its sub-indices in stimulating RE investment
in Arab countries, as their variables are statistically significant. But despite the significance of policies,
Arab countries have low coefficients that reflect weakness in some sub-indices, particularly carbon
pricing and greenhouse gas monitoring, incentives and regulatory support, attributes of financial and
regulatory incentives, and counterparty risk. To boost RE investment, Arab countries need to work
vigorously on these pillars.

Apal) o) B Basaial) A8l jukat b cilubuall g0

A4S A

uadls
& Sl 550 Jsa B3 sane cll e il ) 8 aaaiall Z8UY e Al L) 585 (e ae
5% lally Aul Al o3a Jlisi A padl Glalil) Lt s dalill olalll Aals sasaiall 48Ul 8 LeELY) s
Agedaitall Ayia 1 Judlall aladiny Uy je 130 17 8 saasiall A8lall 8 HLefin S pulud) Cladaall aalS il
b saaaiall ALl 8 leiiu¥) ey of Led bl Jass ol e 3 V) sl 20192010 55
Al 4l Gy eS8l (e Jlaa) (e Baaakall AUl Capai Al all adiiug s A jedl olald)
Al ol e daelal) L) gty alaty Lo A el (lald) 3 sea b (e Jilall o seday e a5 522akal)
DlaiaY) Gaiad & labid) dpeal U S5y aaal) 138 B 2035 Ay jad) olald) QS 1Y) 3aaniall
Cela s Ao Al A8 5 bl ) Sdsall (5 sie o ol g A pall lald) 8 saaacial) A8 &
Gl el (g 8 Caniall (uSay LeDlalan pual 55 Gl ol puriall 4y gina (g0 a8 Hlly il 4 sina L) e
Aaagdanill y Bl) 58 sall 5 o askaiil) aeall s 80 sall s Aadall il Sl Axglie s s SU e Tyt s Al
Ol e a5k asanaiall Bl 8 jLeiuY) dlae ady dal (e cdgle 5 o) 3V aae Allaialy Ao yall Hhlaa
Vel oda e 5 iy Jaall duy el

* Lecturer of Economics, Institute of National Planning, Egypt.
E-mail: sahar.aboud@inp.edu.eg

-43-



Role of Policies in Stimulating Renewable Energy in Arab Countries

1. Introduction

Renewable energy (RE) can be a powerful engine for economic recovery from
the ongoing coronavirus crisis through creating new opportunities for sustainable
economic growth and employment. In addition, RE can be a cornerstone in
achieving the 2030 Agenda for Sustainable Development and meeting the
commitments made under the 2015 Paris Agreement, which seeks to "hold the
increase in the global average temperature to well below 2°C above pre-industrial
levels". (UNFCCC 2015; Article 2)

There is an upward trend in global investment in RE. A total of $2.7 trillion
have been invested in RE during 2010-2019 (excluding large hydro), which is more
than triple the amount invested over the past decade (UNEP 2019).

Despite this increase, it is still significantly lower than the investment needed
to meet the commitment under the Paris Agreement. The International Energy
Agency (IEA) estimates that more than $6 trillion in cumulative investments in
renewable power until 2040 are required to meet this goal (IEA 2016).

There is consensus concerning the role of policies in stimulating RE
investment. This role can be achieved by designing stronger and more coherent
climate mitigation policies, which stimulate both the demand and supply of RE
using different tools. These policies include carbon pricing, fiscal and financial
incentives, the phasing-out of fossil fuel subsidies and R&D support OECD (2016).

There is a notable increase in supportive governmental intervention all over
the world, with around 80 percent of high-and upper-middle-income countries
adopting supportive RE policies (Polzin et al. 2019)

In 2018, around 111 countries have applied the feed-in tariff, at least 48
countries applied RE auctions, and about 66 countries implemented net
consumption policies (REN21 2019).

Most studies have demonstrated the importance of policies in supporting
investment in RE over the past decade, and this pivotal policy role is expected to
continue.

-44-



Sahar Aboud

The policy mix used by each country is subject to a variety of variables,
including the nature of the market, the development of RE technologies, and policy
priorities.

During the past decade, many Arab countries have made significant
progress toward a sustainable energy future, through developing enabling policy
frameworks for RE with ambitious targets and financial incentives.

These efforts resulted in a huge increase in accumulative investments in RE
(excluding hydro) in the Arab region to be around $15 billion during the past decade
compared to only $1.2 billion in 2008 (RECREEE and UNDP 2019).

However, with this shift, the share of Arab countries in global investment
in RE is still limited and far from the value needed to achieve their targets, so the
need to mobilize investments in RE is essential.

Despite the abundance of literature on RE, studies about the role of policies
in RE investments, especially for developing countries including Arab countries,
are still limited.

Therefore, the study aims at examining the role of RE policies as a key
determinant of RE investment in 13 Arab countries using panel data covering the
period 2009-2019 to identify areas for policy intervention to stimulate RE
investment in Arab countries.® The countries are Jordan, United Arab Emirates,
Egypt, Morocco, Tunisia, Algeria, Sudan, Irag, Oman, Kuwait, Lebanon, Libya,
and Saudi Arabia.

This research paper is organized as follows: Section | reviews the existing
literature on the role of policies in stimulating RE investment. Section Il briefly
presents some stylized facts about RE investments in Arab countries. Section I11
describes the methodology and data used and discusses the results. The final section
concludes with some policy implications.

@ Due to the unavailability of data, the final sample is composed of 11 Arab countries: Algeria, Egypt,
Jordan, Lebanon, Morocco, Saudi Arabia, Tunisia, Kuwait, the United Arab Emirates, Oman, and
Sudan for the period 2010-2019.

-45-



Role of Policies in Stimulating Renewable Energy in Arab Countries

2. Literature Review on the Role of Policies in Stimulating Investment
in RE

Despite growing literature on the importance of RE, studies are still limited
about determinants of RE investments, especially for developing countries
including Arab countries. As reviewed below, most studies examine the effect of a
specific policy or a group of policies and are usually applied in developed or
emerging countries.

Wenfeng et al. (2018) used a group of aggregate and specific RE policies
to evaluate their effect using a panel dataset covering 29 countries (EU, China and
India) from 2000 to 2015. The study indicates that four aggregate policies—fiscal
and financial incentives, market-based instruments, policy support and research &
development (R&D)—and three specific policies—price policy, grants and
subsidies, and strategic planning—are significant to improve RE capacity.

Dinaet al. (2018) used data from 13 OECD economies for the period 2004—
2016 to investigate the impact of four policy instruments, namely (i) feed-in tariffs,
(ii) taxes, (iii) loans, and (iv) grants and subsidies, on private investment in RE, in
addition to other explanatory variables including government R&D, fuel prices, and
RE prices. Applying a multilevel random-intercept and random-coefficient model
provides evidence of the effectiveness of feed-in tariffs and loans on private
investment in RE, while there is no evidence of the impact of taxes, grants, and
subsidies.

Geraldine et al. (2017) assessed the impact of climate mitigation policies
and the quality of the investment environment on investment and innovation in RE.
The authors used data across OECD and G20 countries on more than 70 explanatory
variables. These variables were grouped into three categories: (i) climate mitigation
policies; (ii) investment environment variables; and (iii) control variables. Results
showed that beyond adopting climate mitigation policies, policymakers must
strengthen the business investment environment and make it consistent with climate
mitigation policies to mobilize investment and innovation in RE.

Vv

Has¢i¢ et al. (2015) investigated the role of two categories of public
interventions—finance (bilateral, domestic, and multilateral) and public policy
instruments (feed-in tariffs, RE quotas, the Clean Development Mechanism)—in
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mobilizing flows of private climate finance worldwide using the Heckman method.
The econometric analysis focused on six RE sectors (biomass, geothermal, marine,
small hydro, solar, and wind) for 769 country pairs during the period 2000-2011.

Results concluded that both public finance and policies played a significant
role in mobilizing private finance worldwide. For developed countries, public
policies played a more important role than public finance, while for developing and
emerging countries the effect of policies is limited compared to the effect of public
finance.

Polzin et al. (2015) used a sample of OECD economies for the period 2000-
2011to explore the impact of public policy measures on RE diffusion through
investments in electricity-generating capacity implemented by institutional
investors (i.e., investment/pension funds, banks, and insurance companies). To
boost investments, the policy mixture must contain economic/fiscal incentives
(such as FITs) as well as market-based incentives like GHG emission trading
systems, which directly impact the risk/return structure of RE projects.
Complementing these with regulatory measures such as codes, standards, and long
strategic planning could strengthen the environment for RE investments.

Eyraud et al. (2013) examined factors affecting green investment in 35
advanced and emerging countries from 2004 to 2010. There is a positive
relationship between green investments and economic growth, low interest rates,
and high fuel prices. Some policy interventions, such as carbon pricing schemes, or
feed-in-tariffs, have a positive and significant effect on green investment while
biofuel support was not followed by higher green investments.

Burer and Wustenhagen (2009) surveyed 60 investment professionals from
European and North American venture capital and private equity funds to assess the
effectiveness of various policies in stimulating investment in innovative clean
energy technologies.

Based on interviews, investors agreed that a mixture of policies was
required to extend investor interest in clean energy, and technology-push and
market-pull policies were supplementary. They confirmed the importance of policy
consistency. Finally, clean energy investors consider supportive policy as crucial to
encouraging investment in clean energy technologies, although a decent policy
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environment is credibly important. Nevertheless, some investors were deeply
worried about any government involvement. The authors of the study suggested that
policymakers can intensively communicate the benefits of good policies and clarify
their rationale.

Polzin et al. (2019) reviewed 96 empirical studies to measure the
effectiveness of various policy instruments on two main decision metrics for
investors: investment risk and investment return. This study concludes that effective
policies should address both risk and return simultaneously. Also, the credibility
and predictability of policies affect the investment decision. A focused analysis of
the particular design of feed-in tariffs, auctions, and renewable portfolio standards
confirmed that they were most effective when designed in a way that minimizes risk
and maximizes return.

Besides the RE policies, other studies confirm the role of other variables in
determining the value of RE investment such as the state of the national business
environment and governance issues.

OECD (2015a, b) confirmed the importance of a supportive macro business
environment for renewable investment decisions. The absence of discrimination
against foreign investors, support for competition policy, and intellectual property
protection, contract enforcement, transparency, streamlined and clear regulation
and procedures, access to finance, and land are all factors that increase investor
confidence to invest in RE.

Bellakhal et al. (2017) investigated the relationship between governance,
trade openness, and RE investment within the MENA region using panel data for
15 MENA countries for the period 1996-2013. The study used six variables to
reflect the level of governance: corruption, bureaucracy quality, government
stability, internal conflicts, investment profile, and law and order. The results
confirmed that governance issues largely determine investments in RE within the
MENA region. In addition, this effect seems to be conditional on the trade regime.
The results confirmed that bad governance and distorted trade policy both explain
the low level of investment in RE across MENA countries.
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In addition to the role of RE policies, non-policy variables affect renewable
investments such as level of development, local energy supply, availability and cost
of renewable resources, and commitments to environmental agreements.

Romano and Scandurra (2016) tried to analyze the determinants of
investments in RE sources with differentiation between hydroelectric and other
renewable sources. They used a dynamic panel analysis of renewable investments
in a sample of 32 countries (OECD, Brazil, Russia, India, China, and South Africa),
in the years 2000-2008. Results confirm that key factors promoting investments in
RE vary according to generation sources. Investments in hydroelectric sources
contribute to improving the environmental conditions, while the other sources are
not significant. Policies are useful in supporting investments in RE. An increase in
the share of nuclear and thermal electricity generation depresses investments in
renewables.

Considering the above, RE policies are important to stimulating investment
in RE. Their impact, however, is dependent on several factors including the general
policy of climate change, support for conventional energy, the overall environment
for investment, and governance considerations. Designing policies in a coherent
manner takes the aspects of return and risk into account; and achieving stability,
credibility, and predictability are considered a prerequisite to attracting investments
in RE, especially large-scale projects.

3. Some Stylized Facts about RE Investments in Arab Countries

Arab countries have promising RE business opportunities that are estimated
at over 30 percent of the global solar and wind growth. Also, shifting to renewable
is required to achieve global and national sustainable development agendas and
meet the growing demand for energy.

During the past decade, several Arab countries have made significant
progress toward a sustainable energy future, through developing enabling policy
frameworks for RE with ambitious targets. Based on the announced targets for
2035, the region will have more than 190 GW of operational capacities. The most
ambitious target in terms of the share of the power mix is Djibouti, where the target
would reach 100 percent renewables by 2035, followed by Morocco (52 percent)
followed by the United Arab Emirates and Egypt (ESCWA 2019).
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Regionally, the Arab countries announced their commitment to a
sustainable energy future through the adoption of the Pan-Arab Renewable Energy
Strategy 2030 in 2013. The strategy has been expanded in 2018 to become the Pan-
Arab Sustainable Energy Strategy (ASES). The ASES provides wide renewable
opportunities within the Arab electricity markets (IRENA 2014).

Despite the rise in total installed capacity within Arab countries of new
renewables (excluding hydro), which surpassed seven GW in 2018 compared to
only 1.1 GW in 2010, the RE share in the overall installed capacity did not exceed
six percent on average in 2018. Notably, Arab African countries enjoy a higher
overall share reaching 12 percent, indicating a relatively faster development pace.
Sudan is leading with around 49 percent share attributed to its large hydro capacity.
If hydro is excluded, Morocco and Jordan have the highest shares at around 14
percent, followed by Mauritania with a share of 12 percent. Seven Arab countries
(Jordan, Egypt, UAE, Algeria, Morocco, Yemen, and KSA) hold 90 percent of the
current PV capacities in the region, while five Arab countries (Morocco, Egypt,
Jordan, Tunisia, and Mauritania) hold 99 percent of the current wind capacities
within the region (RECREEE and UNDP 2019)

RE share in total energy supply for Arab countries is still limited as
reflected in Table 1, especially compared to India, Brazil, and Turkiye.

Table (1): Shares of Different Energy Sources in Total Energy Supply in 2019

; Natural Biofuels Wind, Hydr
Country Oil gas Coal and waste | solar, etc. 0 Nuclear
Bahrain 12.6 87.4
Tunisia 39.3 41.1 9.8 1.1 0.1
Morocco 56.5 3.9 29.8 5.9 3.3 0.5
Eqypt 37.4 54.7 2.8 35 0.5 1.2
UAE 7.4 89.1 2.9 0.1 0.6
Jorden 54.27 37.26 2.27 1.06 5.12 0.02
Lebanon 94.6 1.8 1.9 0.7 1
Oman 2.43 97.56 0.001
Qatar 7.58 92.4 0.02
Algeria 35.67 63.7 0.49 0.016 0.09 0.02
Saudi Arabia | 62.6 37.37 0.004 0.017
Kuwalit 45.4 54.5 0.1
Sudan 345 61.1 4.4
India 25.1 5.9 445 20.4 1.2 1.6 1.3
China 19.2 7.4 61 3.7 2.8 3.2 2.7
Turkiye** 28.8 26.9 27.2 2.4 10.1 4.8
Brazil 36.1 11 5.3 32.2 2.2 11.8 1.4
Mexico** 38.9 45.8 4 5 3.4 1.3 1.6

** Data for 2020 _ ]
Sougce: Author calculations based on the International Energy Agency (IEA)
atabase.
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So, many Arab countries adopted supporting policies to scale up RE
investments such as competitive bidding, auctioning, direct proposals, net-
metering, and feed-in tariffs. The market structures have improved, providing
private investment opportunities to ease access to the power generation market.
Most Arab countries established institutions responsible for RE development, and
some of them started drastic fuel subsidy reforms like Egypt and Morocco
(RECREEE and UNDP 2019).

These great efforts resulted in a huge increase in the aggregate
accumulative investments in RE projects in the last decade (excluding hydro) to be
around $15 billion compared to only $1.2 billion in 2008 (RECREEE and UNDP
2019).

Despite this shift, the share of Arab countries in global investment in RE is
still limited either compared to other regions, especially Asian countries, or to the
value needed to achieve the ambitious renewable targets, so the need to mobilize
investment in RE is essential (UNEP 2019).

A key challenge to the region is to extend the market volume for
decentralized RE solutions in several sectors, such as solar pumping for irrigation
and hybridization of renewables with diesel for electricity and heat generation in
industry and commercial sectors (RECREEE and UNDP 2019).

Assessing the RE policy environment remains challenging, especially in
developing countries including Arab countries, where information is limited and
monitoring the implementation process or policy efficiency is not an easy task.

The World Bank introduced a simple composite index for sustainable
energy called the Regulatory Indicators for Sustainable Energy (RISE). It consists
of four pillars: access to electricity, clean cooking, RE, and energy efficiency. RISE
scores reflect how countries support sustainable energy through capturing policies
and regulations. The RISE score ranges from 0 (worst) to 100 (best) (World Bank
2020).
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Generally, RISE may be a comprehensive index that reflects the
attractiveness of a country to RE investment. RE pillars include seven sub-pillars:
legal framework for RE, planning for RE expansion, incentives and regulatory
support for RE, attributes of financial and regulatory incentives, network
connection and use, counterparty risk, carbon pricing, and monitoring.

Using scores for Arab countries in the RE pillar available from the RISE
database during the last 10 years, two main facts can be concluded:

a. There is a notable improvement in the RE environment across Arab
countries in all sub-pillars related to RE (Figure 1)

b. Despite the improvement, there is a huge difference in performance across
sub-pillars. While the legal framework supporting renewable has witnessed
considerable improvement in all Arab countries, the network connection
and use are still lagging, followed by carbon pricing and monitoring
(Figure 1).

Figure (1): Progress of Arab Countries in RE Sub-pillars for 2010, 2019

Legal framework
for renewable

energy

Planning for
renewable energy
expansion

Incentives and
regulatory
support for

renewable ener
ributes of &Y

Counterparty risk

Network

connection and
regulatory
use . .
incentives
—2019 2010

Source: Calculated from World Bank, RISE 2020, Regulatory Indicators
for Sustainable Energy - https://rise.esmap.org/
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Benchmarking the RE environment in the Arab countries against other
developing countries particularly China, India, and Brazil as shown in Table 2
reveals that the Arab countries are still far from some other developing countries.

Not only is there heterogeneity between the Arab countries and other
developing countries, but there is also heterogeneity within the Arab countries
regarding their performance to improve the RE environment either on the overall
pillar or sub-pillars as follows:

a. Regarding the RE pillar: Tunisia, United Arab Emirates, Egypt, Morocco,
and Jordan were the top five in 2019, so they are considered to have mature
policy environments. However, Yemen, Sudan (except for Hydro), and
Kuwait still have a weak environment supporting RE (Table 2).

b. Regarding the RE sub-pillars: There is a great variation among Arab
countries across the different sub-pillars. Except for the legal framework
and planning for renewable, the other sub-pillars show wide variation.
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Table (2): Scores of Arab Countries and Some Developing Economies in RE Pillar

in RISE and its Sub-pillars for 2019

=2 Pan) _ 8| < c o
= = S S2| So S £
gyl Ec | .. .. 02| 22 . | 85
JF| =2 | ®3WI Y53 82 | €2 | g8
8 8| og |58 |scE|%8 | 82| = 5
£ w|sx| 92 | 8ol 8Bs» ©c | 88 | T E
5 X | 25| 6§ |S8E|S,8| 88 | 52| ST
o OS2 BW | £Ev8| Sa&8| BB £ 3 =
(@) T2 ox Q5 5SS 82 c =
CE| T |W25|Was ©E w = =l =y
L8| =& |xEP?|xEe| 5 | €8 | £ 5
Y (<5} = o -
=g | E| <5# = &
Tunisia 79 | 100 60 75 75 31 64 100
United Arab Emirates 78 | 80 63 75 67 50 92 100
Egypt, Arab Rep. 77| 100 | 63 48 92 83 76 50
Jordan 75 | 100 47 45 92 50 64 100
" Morocco 71 | 100 80 65 83 40 81 50
£ | Lebanon 67 | 100 | 77 80 50 | 26 58 50
[
§ Oman 51 | 60 58 40 50 66 38 0
€ | Qatar 47 | 80 | 38 25 17 0 60 100
<
Algeria 45 | 100 63 45 17 57 23
Saudi Arabia 39 | 80 48 19 50 20 58
Bahrain 33 | 100 46 19 25 13 13 0
Kuwait 28 | 60 38 0 25 7 17 50
Sudan 25 | 60 17 0 0 8 0
o India 89 | 100 73 93 95 87 75 100
E‘_g’_a Mexico 82 | 80 68 65 75 83 66 100
[SRS
é e | Brazil 81 | 80 92 82 75 100 83 50
S O -
o 3 Turkiye 80 | 100 93 60 92 82 84 50
o China 69 | 100 56 83 42 82 70 50

Source: World Bank, RISE 2020- Regulatory Indicators for Sustainable Energy -
https://rise.esmap.org/

Note: Scores 67—-100 indicate a relatively mature policy environment (highlighted in green).
Scores 33-67 indicate serious efforts to develop a policy framework (highlighted in yellow).
Scores 0-33 indicate policy adoption remains at an early stage (highlighted in red).
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All Arab countries, whether good performers or not, have good prospects
for improving their RE environment.

4. Methodology, Data and Results
Methodology

This research paper aims to examine the link between policies and RE
investments in Arab countries. Theoretically, policies play an important role in
stimulating RE investments. The study tries to test this hypothesis using a composite
index reflecting the RE policy environment then rerun the model using the sub-
indices or the component of the composite index to test for the most significant
indices for RE investment.

The model will use a panel estimation strategy. As panel data contain more
information, greater variability and less collinearity between the variables allow for
exploiting the time-series dimension of the data and control for possible
heterogeneity and omitted variables on cross-sectional estimation.

Since static regression models can suffer from many problems, including
structural instability and spurious regression, a dynamic specification of the model
is employed that allows for slow adjustment. The inclusion of a lag dependent
variable as an explanatory variable provides dynamic adjustment in an econometric
model. However, the lagged dependent variable correlates with the cross section-
specific effect and the problem of endogeneity appears. This endogeneity issue
affects the consistency of least squares-based estimations. The use of instrumental
variable (IV) methods or the generalized method of moments (GMM) produces
consistent parameter estimates for the data with finite periods and large cross-
section dimensions (Romano and Scandurra 2016).

Before applying any analysis technique, we must check the normality
assumptions for the dependent variables as follows: using two tests, which are one-
sample Kolmogorov Test and Shapiro-Wilk test. Both tests show that the normality
assumption for all the dependent variables is not achieved.

In case of violation of the normality assumption, a good candidate for the
estimation process is the generalized method of moments (GMM) developed by
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Arellano and Bond (1991). The GMM estimation was formalized by Hansen (1982),
and since then has become one of the most widely used methods of estimation for
models in economics. In models for which there are more moment conditions than
model parameters, GMM estimation provides a straightforward way to test the
specification of the proposed model. This is an important feature that is unique to
GMM estimation.

The consistency of the estimation depends on whether lagged values of the
endogenous and exogenous variables are valid instruments in our regression. Also,
this methodology assumes that there is no autocorrelation in the errors, therefore a
test for the previous hypotheses is needed.

Two tests are employed to check the consistency of the estimation. The
Sargan test, proposed by Arellano and Bond, is used to test over-identifying
restrictions for the instruments. The null hypothesis of the Sargan test assumes that
the over-identifying restrictions are valid. Failure to reject the null hypothesis in
this test gives support to our model. The Arellano-Bond test is employed to test if
there is autocorrelation between errors. The null hypothesis is the absence of first-
order autocorrelation. Failure to reject the null hypothesis means there is no
autocorrelation and the model is accurate.

The model will test the following two equations:

Ln share RE;; = b, + b; x RE(—1) + b, * InGDPPC;; + b3 *
energyimport;; + b,DB score;; + bsREpolicy_it +
e_it (1)

Ln share RE_it% = b_o+ b_1+* RE(—1) + b_2 * InGDPPC_it +
b_3 * energyimport_it + b_4 DB score_it + b_5 subl_it +

b_6 sub?_it + b_7 sub3_it + b_8 sub4_it + b_9 sub5_it +

b_10 sub6_it + b_11 sub7_it +

e_it 2

where for country i at time t, InshareRE:it is the logged share of RE in total primary
energy supply (TPES), and In GDDPC is the lagged value of GDP per capita.
Energy imports as a percentage of energy use. DB is a score in the Doing Business
database in each country. RE policy index is a measure of specific policies and
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regulations adopted by the country to develop RE and attract investment in RE
projects, and &it represents the error term.

Data

Due to the unavailability of data, the final sample is composed of 11 Arab
countries: Algeria, Egypt, Jordan, Lebanon, Morocco, Saudi Arabia, Tunisia,
Kuwait, the United Arab Emirates, Oman, and Sudan for the period 2010-2019.

Variables definition and summary statistics are reported in Appendices 1
and 2. The dependent variable is the value of RE investment. However, data on RE
investment are not available for all years and all Arab countries. In general, two
proxies are often used in the literature: RE production and RE consumption. The
study follows Marques et al. (2010) and Bellakhal, R. et al. (2017) and uses the
contribution of RE to the total primary energy supply as a proxy for RE investment
(InshareRE). This variable reflects the shift towards RE in energy supply. It is
measured by the natural logarithm of the ratio between the total RE produced and
the total primary energy supply. Data have been gathered from two sources: the
OECD concerning the value of RE, and the Energy Information Administration
(EIA) concerning the total primary energy supply.

In addition to the lag of RE as an explanatory variable, the other four
explanatory variables are weakly correlated as shown from the correlation
coefficients presented in Appendix 3.

In GDPPC is the natural logarithm of real GDP per capita. There is
abundant literature on the relationship between income and pollution across
different stages of development, based on the Environmental Kuznets Curve (EKC).
In general, high-income countries are supposed to have stricter environmental
policies and encourage RE production and consumption (Wolde-Rufael 2009;
Copeland and Taylor 2003; Lieb 2003).

Energy imports are the percentage of energy imports in total energy use. It
reflects the dependence on external sources in meeting the domestic demand for
energy in each country. The expected coefficient is negative. As the country's
energy imports increase, it should diversify its energy mix and increase the share of
renewable sources.
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Doing Business (DB) is the score of a country in the Doing Business index
issued by the World Bank. The index reflects how the investment environment is
friendly to the business sector generally. Doing Business measures 41 indicators
gathered in 12 dimensions of business regulation affecting local firms existing in
the largest business city of 190 economies. The Doing Business score ranges
between 0 (worst) to 100 (best). The conducive business environment will
positively affect RE investments. (OECD 2015a, b)

The RE policy variable is the score of each country in the RE pillar included
in World bank RISE. The score of RE reflects the RE policy environment. The
higher score reflects a good RE policy. The expected coefficient is positive. As
mentioned in the literature review, implementing good policies will stimulate RE
investment so the expected sign will be positive.

Results

The descriptive statistics of the data shown in Appendix 2 reveal a high
standard deviation in the policy variable followed by the DB variable, which reflects
the heterogeneity among Arab countries in both variables. It also confirms the low
level of RE share in the total energy supply, where RE policies are mature or in the
early stage. This may refer to two issues: first is the lag of some Arab countries in
setting supportive policies for RE, and second is that countries with mature policies
may have challenges in implementation or effectiveness.

The results of the model estimation are presented in Table 3, which contains
the results of estimation for the two equations 1 and 2. Before interpreting the
coefficient, we test the consistency of both models. Using both Sargan and Arellano
and Bond tests, their results confirm the absence of autocorrelation and over-
identification problems, as shown in Appendix 4.

The results are consistent with the literature in confirming the importance
of RE policies either using the RE policy index or using its sub-indices in promoting
RE investment in Arab countries, as their variables are statistically significant. The
low value of the estimated coefficient for RE policy may indicate there is room for
improvement either in adopting RE policies in bad performers according to RISE
or in improving the design and the implementation process for suitable policies,
including monitoring and evaluation to assess the effectiveness of adopted policies.
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The coefficient signs for the sub-indices have mixed results. While planning for RE
expansion (sub2), legal and regulatory framework for RE (subl), and network
connection and use (sub5) are affecting the RE positively, incentives and regulatory
support (sub3), attributes of financial and regulatory incentives (sub4), carbon
pricing and greenhouse gas monitoring (Sub7) and counterparty risk (sub6) have a
negative coefficient. The negative and significant relation confirms that there is a
need for Arab countries to work vigorously on these pillars to boost RE investment.

The income effect on RE investment is negative and statistically significant
in both models. This result is in line with Bellakhal (2017) and Marques et al. (2010)
who found a negative effect of income in promotion of RE within the MENA
region. Here, the negative sign may reflect the fact that Arab countries include both
oil-exporting and oil-importing countries, so the income effect is rather weak in the
Arab countries compared to the more prevalent substitution effect. While the oil-
importing countries have an incentive to substitute oil for a cleaner alternative at
least to reduce their import bills, the oil-exporting countries are less motivated to
do so. Thus, it is only normal that we find that the best performers in stimulating
RE (except for UAE) are among the lower-income countries, while the higher-
income mainly big oil-exporting countries are lagging. This also explains the
negative and significant relation between energy imports and RE energy.

The DB score has a significant but negative coefficient. This is unexpected
and may confirm that there is still a need to improve the business environment in
general in most Arab countries to enhance their attractiveness to investment.
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Table (3): GMM Estimation Results

VARIABLES Eq(1) Eq(2)
oo | e
e
Energy import 0.0370*** 0.0367**

(0.000) (0.024)
0B saore o | wsss
RIsE "0000)

Subl (00'932720)
sub? (00w,
Sub3 ‘;gggg)
o
SubS 0(8.1070803*
o
o
Constant 1?0?6300) 1?0?6100)
Observations 99 99
Number of ID 11 11

p-value in parentheses

*% n<0.01, ** p<0.05, * p<0.1
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4. Conclusion and Policy Implications

RE can be a powerful engine for economic recovery from the coronavirus
crisis in addition to its importance for the 2030 Agenda for Sustainable
Development and the 2015 Paris Agreement. Over the past decade, many Arab
countries made serious progress toward a sustainable energy future, setting
ambitious targets for RE applications, especially in electricity generation. An
improved capacity is observed to provide institutional support, streamline
administrative procedures, and set financial and fiscal incentives.

However, the share of Arab countries in global investment in RE is still
limited to achieving their targets and reaping the benefits from RE opportunities, so
the need to mobilize investments in RE is essential.

Despite the abundance of literature on RE, studies are still limited about the
role of policies on RE investments, especially for developing countries including
Arab countries. Therefore, the study aimed at examining the role of RE policies as
a key determining factor of RE investment in 11 Arab countries using panel data
for the period 2010-2019.

The study concludes that there is heterogeneity among Arab countries
concerning their efforts to enable the environment for RE investment, but all Arab
countries—whether good or bad performers—have good prospects for improving
their RE environment. Estimation results are consistent with the literature,
confirming the importance of policies either using RE policy index or using its sub-
indices in promoting RE investment in Arab countries, as their variables are
statistically significant.

The coefficient signs for the sub-indices have mixed results. Planning for
RE expansion, legal and regulatory framework for RE, and network connection and
use, affect RE investment positively. Carbon pricing and greenhouse gas
monitoring, incentives and regulatory support, attributes of financial and regulatory
incentive, and counterparty risk have a negative coefficient. The negative and
significant relation confirms that to boost RE investment, Arab countries need to
work diligently on these pillars.

However, generally speaking, many areas can be mentioned such as
strengthening climate mitigation policies, particularly carbon monitoring and
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pricing, setting quantitative targets for other RE applications such as transport,
heating, and cooling, and tailoring the needed policies and incentives for stimulating

demand and supply for these applications, hence expanding the market volume for
decentralized RE solutions in different sectors.

Finally, those policies and regulations that are critical to attracting
investment in RE must be backed by awareness of the importance of sustainable

energy, strong institutions, access to finance, an open flow of information, and last
but not least a strong private sector.
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Appendix (1): Data Sources and Variables Definitions

Variable Definition Source
InshareRE Percentage of RE in total primary OECD and EIA
energy supply (TPES)
GDDPC GDP per capita (constant 2010 US$) | WDI database

Energy imports

Energy imports as percentage of
energy use

WDI database

DB

Doing Business Index

WDI database

RE Policy index

RE pillar in RISE index

World Bank

Legal and regulatory framework for

Subl RE

Sub2 Planning for RE expansion

Sub3 Incentives and regulatory support

Subd4 Attrlbl_Jtes of financial and regulatory
incentives

Sub5 Network connection and use

Sub6 Counterparty risk

Sub? Carbon pricing and greenhouse gas

monitoring

-66-




Appendix (2): Summary of Descriptive Statistics of Variables
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N Minimum | Maximum Mean De\?it:t.ion
RE Value 110 0.086 12609.5 1755.108 3449.139
RE % 110 0 81.2326 9.027984 19.35373
In (RE Value) 110 -2.4534 9.4422 477912 3.301711
GDPPC 110 1401.478 41460.28 12685.99 13213.62
Ln (GDPPC) 110 7.2453 10.6325 8.902319 1.048373
Energy Import
110 -391.059 97.8655 -81.5834 155.1483
(% energy use)
DB Score 110 44.2486 81.5888 60.20284 9.554598
RE Policy 110 2 79 33.79 23.529
Sub-indices
Sub1 110 0 100 56.55 34.36
Sub2 110 0 80 35.79 25.243
Sub3 110 0 89 24.23 25.584
Sub4 110 0 92 28.89 33.999
Sub5 110 0 83 21.38 23.422
Sub6 110 0 92 38.1 25.218
Sub7 110 0 100 30.45 40.691

-67-




Role of Policies in Stimulating Renewable Energy in Arab Countries

Appendix (3): Correlation Matrix

In Energy .
0,
RE % (GDPPC) (E— DB Score Rise
RE % 1 20.540%* 0.235* 20.449%* 20.231*
( GDLF?P o | 0540 1 -0.750%* 0.565%* -0.169
'i::?r’t’ 0.235%% | -0.750%* 1 -0.11 0.415%*
S[c)oBre -0.449%* 565%* -0.11 1 0.399%*
Rise 0.231%* 20.169 0.415%* 0.399%* 1

Significant at 0.05 level of significance

Appendix (4): Sargan and Arellano and Bond Tests

Sargan test

HO: over identifying restri

ctions are valid

Arellano and Bond test

HO: No autocorrelation

Equation (1)

Equation (2)

Equation (1)

Equation (2)

Chi2(43)=6.06 Chi2(43)=5.706 order Z Prop>z order Z Prop>z
Prob> chi2 =1.000 | Prob> chi2 =1.000
1 -0.99 | 0.3199 1 -0.99 | 0.3202
2 1.11 | 0.266 2 1.10 | 0.2681
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