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transfer to Egypt: an econometric study on the
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Abstract:

This research aims to study the role of net foreign direct investment flows (which
involve technology transfer) in the production of electricity from renewable energy
resources (non-hydro) in Egypt during the period (1974-2018) using the deductive
approach. The research has been divided into three parts: the first part is a review of the
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theoretical framework and the most important previous economic literature, the second
part is the relationship between net foreign direct investment, technology transfer and the
energy sector in Egypt and the third part is the measurement of the role of net foreign
direct investment in technology transfer by application on the Egyptian energy sector by
using autoregressive distributed lags methodology. The study found that the net foreign
direct investment flows to Egypt (which involves the process of technology transfer to the
Egyptian economy (ITT) positively affect the production of electricity from renewable
energy sources.

Keywords: Net Foreign direct investment (FDI) — International Technology Transfer
(ITT) - Electricity production from renewable energy resources (non-hydro) NHRE - The
energy sector.
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2 Aoasf AanslgS Bla) dsag (M 2saall e Lasloill Jlinly 4 yeaall Algall alaa) (alids) aa s
oS+ yghailly Ergad) iliaciga (s JalSl) iy cdalally dalall yglailly Cigad) jalias LS ade g Allad
s Aliia allue (345 gl ugkailly Cagad) Cilasas () Sl (il (B S IS8 paies yema o Jsil
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LAY Jgaa salyg cdaliall Jaall ad 50L)

obeas sl e 45 el clblesl e Aailll 2 al) CallS (a8 Afide shae Laa Y adlial -3
Gl salyy coplelall Cle cVare Gaidg o hall Gelia¥) sals (e aally saoaiall e 43Ul
Loy el

hlad) (g Leaall Gl 2S5 jaid s lyeSll aUst (puat —4

adll (e IS e Tt (%15) 5 «(%85) Jala Ly (canhall Sl o clygSh gy (3 pume aaia
Sl dllgiine 58T elpgSl g U ey Ml (Selim (2009) saaaial) &8all jaleass Jadilly sy Nl

228



2022 pgsl = e (ualud) saad sbaiyy dubuad) 40 das

ol s Al il 8 Bald) yeae 8 5aY) Cliall b elpeSl) Aol ol sy LAl 8 el
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¢(2011) ale dasall doidi ey 3 Cus (Dlglanal40) lgs 8538 8hall Gt Gl SIL d)hall Aol
idane Y 33LRYL ¢(2018) ol b abads S5 (lslanal 465) 8)sks Olsad 8 ol iy pana SIS,
COla ellyy (2020) ibd S lelsin 5l (lslase26) B3k Olsad Cisin saal 6 Dusadll LAY
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calail jaliae ) Jeailly sliygSl 2] 3 (gysea] agisll jalias ge 2baaV) ) aby G2 5eY) cdalSicuall
NHRE e FDI 1l of ¥V 51 cosd oY) a2 ali (By) oo W cdalall
tAiadl) Jedbaad) cliby ¢ 9Sa laal) < Bl

Ul el (e (e B Auhall Jae Epalam@ ) il pitiall duajl) Judbal) @lily s las) 2
Dl il e Jpand) 695 Al Judlad) cilily (sSu aae oY @l e o (iuall g die
iflas) Digiee @ lanil COlalea caifize waad Jales 43lige a8l (8 Spurious Regression il

(Augmented  wugall g S jlidl padiid A ¢ Slpball el an 3 303 dals)) asay cAedine
Lal) Jiatiy ¢ oulidl) 7 3gall 8 dardioal) el Judlad) il (sSa e St Dickey —Fuller) ADF
: b L ADF lasy
AY; = By+ Byt + O+ i AV +up e Equation (1)
sUasall 6V 3958l ¢ cpaill cculilly oy aluledl Y1 39580 cAy,_; <t By AVt o IS Jian Gus
290 (e Cslie 2ae A8laly Algdall sl 8 SIA) el )V Al dallas (Sag ccaiipll e Y alill jaiall
«(white Noise) &Sl Judla ) sl Ao oot ) s355 Y (the augmentation) sl (3, 4l
DF (salall Jligh S jlaal e ADF Las) Sae Lo sty
thy Lad Lo (g 8 JidTiy
Ho: There is a unit root (Not Stationary).

Hai: There isn't a unit root (Stationary).

o ) (aih (Ka Al Jae Aolai®y) lypiall Laa) LSl ADF Las) elal gas
ek LS (3) ) ol
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ADF Lisf milii .3 a3 Jgaa

Level First Difference
Variable ADF Result ADF Result

NHRE 0.13821 Non-stationary | -2.5303 | Stationary**

FDI -1.7396 Non-stationary | -6.1459 | Stationary**
GDP -3.8577 Stationary** - -

EE -3.5056 Stationary** - -

RD 3.1322 Stationary** - -

FC 2.5975 Stationary** - -
COzE 2.7638 Stationary** - -

Source: Author's Computations by using e-views program, lags were selected according to

Schwarz information criterion.

vie &Sl duhall Jae dpalai®) chariall Gl Jedlad) poes of iy (3) A8y saall 56

saxaiall A8l jalias (e eliygSl z ) 4l Aalady) clpaiall Slale e level ghiall (ssil)

S5 2 Gy el bl ) ol il i FDI sl a1 L) s ilag (NHRE
Al Hedall i (e aladl

dae Ealaid) clyrial) @lily o Gamgiall ells gada Jagpd jilgn Cua ARDL diagia aodicd
(gginal) 8 Byinn z3sail) il dardional) clyial) puen (65 o (1) 1ok Lo Jag il 038 Jaaiiy i)l
i (3) - Y1 Aaall e JalSia i) uaiall 05 of an (2) - Lagi i sl sV Ayl (e Al
(**) ke of M HLEY) e a5 (2021 0S5 GBaw gaye coineall) 532l 30 ge claaliall sae Ja Vi
Alaal) ciyuiall g Jad Jali)) dsag e e SH g A0 selaall by ((%5) Lisina s5ne ) i
-(VIF) Variance Inflation Factor gulall aacat Jale jlidl ela) DA e duhall Jase
VIF (bl adiaal Jale jLad) @l

bl 7 3gaill Alinall Chriall G Lkt ADle @lia calS 1)) Lo e Capanll VIF jlad) andnud
4 Apcalyl) drpal) Badis Pla (e VIF Gles (Sarg oY
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VIF; = 1/(1-R?)

Sl z3gail yantl) dalaay (i) il uxiall culal) pdms dale ) R VIF; 0 US Saps

Oo iy dange il st Jale dad cail€ 106 Lol e Al cihriall A8 e (1) i) riall

25 (4) ) Jsaad) gy Al Jae Aliiead) bl o d Ll aag Y 4 Jsill (Ko (10)
: VIS (VIF) ok

Al Jae Al cfpaiall (VIF) mils .4 28) Jgaa

Variable Coefficient variance Un- centered VIF
FDI 0.0001 2.84
GDP 0.0001 8.62
EE 0.004 176.53
RD 0.045 8.36
FC 2.24 384.69
CO:E 3.85 99.10

Source: Author's Computations by using e-views program.

s Las (10) &aitl) s COLE (FC (EE (e JSIVIF o8 o aai (4) &8y Jsaadl N kil

Dlgin) 5315 ae 4 EE 5 FC (e US ada (Kay SN cliivnal) clyiial) g ad ol ) A a5ag )
B3 e ISy ¢(ssa) elsgll B oSl ST 6 Sle liled) 235 (55 2585 (e BB jalas e
&5 Cras z Y 8 el Ko Calil Laglyi€sy 3yl Sl e 5all ol cupilly adanll e Ly
t ok WS EE (FC (ye IS Cada aay VIF o (5) a8y Jganl) sy oSl auasl 6 5le cilbilas) iadds

EE (FC ( JS cida day A 3l Jaa Aliial) il piiall (VF) @il 5 a8 J 93

Variable Coefficient variance Un- centered VIF
FDI 0.0001 2.34
GDP 6.09 4.07
RD 0.02 3.69
CO:E 3.57 9.07

Source: Author's Computations by using e-views program.
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Al seladll s (10) (e Jif e EE (FC (ya (S Lalin) ey Al e dliiall yusiall aaand (VIF)
SRR (Badaty Al zigad clalea ki B (UECM) wiall y Uadl) sl g igal pladiad :Liald
3g8al) Jala3 sliaf aladiuls (ARDL) dsjgall duiajll cilsadll SIA jlaasy) duagial Ly ofidall Jalsil)
:(Bounds analysis procedure)
Wy JaY) pead el il 8 dbsae g 3ah o) sl oY Wadl) mads £3sah ol
Equilibrium  ¢3)sill Uas disey 858 IS vie (yiiadl) G 3)dl) Jiang cishal) JaV 8 L)l diad e i
JaY) 8 45l aned e el JaY1 8 ol sl Al Ciladl A 4 Al A 33l (g3 Error
DA e oS JaY) dlgh Al agag oo Uadll s #3500 Lo asi (A L) 3acalld . (oghal)
o e e zisall 13 (gohayy N (ol dae Alfisal) culyiall Gy aolil) el 465)630) dagdll ayaas
Aahal) Jae Aliad) cliially il il G JaY) 8yl ADle s (JaY) Abigh 435 ADle tlaa il
fh Lad LEAY) (g 8 iy
Ho: No long run relationship exists.
Ha: There is a long run relationship.
DY) z3gal allas aual Basly Alalas Al Juad ARDL z3ga ) (jaa UECM 73543 32 biiang
: SIS Jishally yuadll oY1 e JS

n n n n
ANHRE, = B, + Z b; ANHRE,_, + Z ¢; AFDI,_; + Z d; AGDP,_, + Z e; ARD;_,
i=1 i=1 i=1 i=1

n
+ Z f; ACO2E,_; + A;NHRE,_; + A,FDI,_; + A3GDP,_; + A,RD;_; + AsCO2E,_; +
i=1

w&@@<@\d§j\@ﬂh@\@b¢d\amf] ‘€ ‘di «C ‘bi uAdemaP
o dashall Ja¥) 3 aliiadl) cysnall cilabaag (ladll s dalaa sf Qosedl) dalaa A5 Ay Ag Ay Ay
i yil)
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Pa e (F) dlas) dad e Yol Sl 25 ce—views 9 zalip e duhall Jae ziseill Jlaal;
I‘:‘Ag (XY .J}..\;“ dg&;:: )L\E;\ citu (6) ?EJ d}.l;“ 644‘5:1) .Bounds Test .Jj.l;“ dgl;] )Lﬁ;\ s‘«b&l

3gal) Jalat JLSA) guilis 6 a8 g

Significance 1(0) Bound I(1) Bound
10% 2.45 3.52
5% 2.82 4.01
F=4.227

Source: Author's Computations by using e-views program.

L aidll (e ST a5 4.227 (goles Ligndl) F dad o) (6) ) Jgnd) il (g ey

Lo ccasifill e 3.52 ¢4.01 5,81 all el cifia un 10% 5% Lisias (g5ise die el aall

b daaiall il jrially Al Jae Aldiced) clysiall oo JaY) Al d3)5 A dgag ) udy

Chariall G AR g LAahall ducajd Callay Lo say Baaatiall Ailal) jolias (e sliyeSU )

Jsand) leansy LS A0l il el akall yue Ul e 2 3 alaiiianly aolil) jariially o yucadil
(7) &

Basaiall A8 jalas (e slugSl £ i) clasnal UECM gigal pafi milii .7 o) Jgaa

Short Run Long Run
Variable coefficient p- value | Coefficient | p- value
FDI -0.0049 0.54 0.047 0.02
GDP -0.0084 0.27 0.036 0.34
RD -0.0019 0.99 0.934 0.034
CO:E -0.0081 0.36 0.025 0.017
C -1.108 0.08
Jawl) dalea A4 -0.3783 0.0013
R? 0.923
D.wW 2.18

Source: Author's Computations by using e-views program.

Cointeqg=NHRE-(0.0474*FDI1+0.0366*GDP+0.9348*RD+0.0253*CO2E-1.1081).

(This equation represents the long-run regression results using e-views- 9 program).
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o] Al il an Ul
:%J:a L — (7) 55) Jeaall 5elya
tomall) Ja¥) e

@ohiy s2lg) bl i) L) e ISV (gsinall sty bl Sl (7) 6y Joaal) (he ey
308l 2l 6 le blasly ¢ ugkally Gigad) e Yy ¢ JanY) daall mililly (Laslysal Jis e
aal Gua aaaiall A8 jaleas (e elpeSl z ) e saaaiall oG8l jalias (e elipeSll 2 15) Jed
e 58 dplamd) il 0.36 <0.99 0.27 0.54 e 2 ((0.05) e ST s p- value
cdaghall JaV1 b ol ey o bl Sl 138 o ey Laa sl

:dushall Ja) e

$Wg) bl i) Sl e IS (gpinally agall BN iy (7) ) dsaal) e g DUYL
elyeSl ) Jads (5SSl S Sle clblasily ¢ uglally Cagadd) e Gyl ¢(LaslsiSall Jas e gk
Jil L p- value sl us aaaiall Zilall jalias (e sl 1) e soasiall e Z8lll jaleas o
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