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Abstract

This study aimed to measure the impact
of the energy transition on the
consumption of fossil fuels in Germany
during the period 1990-2021.To this
purpose, the Vector Autoregressive
Model VAR (3) was used. The study
concluded that there is an opposite and
significant effect in the short term
between the variables of the study
(energy transition and fossil fuel
consumption) That is, the greater the
energy transition, the lower the
consumption of fossil fuels in Germany.
Thus, the study recommended the need
to move towards renewable energies and
get rid of energy dependence, as
demonstrated by the recent Russian-
Ukrainian crisis and its repercussions on
the countries of the European Union,
especially Germany.
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Exogenous variables: C
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Included observations: 27

Lag LoglL LR FFPE AlC SC HCr

u} -331.2495 M 1.80e+038 24 GB515 24 781147 24 71369
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2 -322 7517 5325843 1.75e+08 24 64828 2512822 24 79099
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* indicates lag order selected by the criterion

LR: sequential modified LR test statistic (each test at 5% level)
FPE: Final prediction error

AlC: Akaike information criterion

SC: Schwarz information criterion

HCQ: Hannan-Ciuinn information criterion

09 joil goly e slezeVU Ul slae] 2 yeball

372



1990-2021 87kl &aoled Ay - Lkl § (5 558581 398901 A8 IMunl e (g98llall Jgmedl 5

BN pulaald ool BT s ly P=3 oa Jab1 e ) arys OF e oMol K201 IS e
.Hannan Quin (HQ) Ly Schwarz (SC) L~ (Akaike (AIC) s
Leend) B1 Alys. 4 .4
Jlarzal ol 8 cn fed) Bl LV s s e gl
13 Lo ol (oSl o gl 3 s JoY) sl OS5 L 0L Jolé sy (GRANGER-,...
B b (3 Legaang O3l LIS
(GRANGER) it ) il 16 JS2)

Pairwise Granger Causality Tests
Drate: 08/26/22 Time: 20:04
Sample: 1990 2021

Lags: 3

rull Hypothesis: Obs F-Statistic Frob.
DWEFB does not Granger Cause DDEE 27T 0003263 0.9997
DDEE does not Granger Cause DWVEFB 206739 0.0515

09 josdl by Jo slaxeVU ot Ul slase] o 2 ybaald
W o oMol Jaadt (3 Lede el (GRANGER) )Las) S35 10

0.99 (5LwDEEE s Y DDVEFBOU &5 glls Ho el 22,8} UM Jla=1 0F 3>
Al Rl oA by W) B8 ) sx 8 0.05 apall (spien 0 ST 5
.DEEE s ¥ DDVEFB ot

@sbs DDVEFwws ¥ DDEE 0L & gy Ho ptal) &ezpdd LM Jlae=d) OF LS™ 3>
DDEE ob & ) abadl 2ol Jods Ho 22 dll by am U (sak) 6520)0.05
.DDVEFB ....DEEE «»s (DDVEFB ...

(DDVEFB) s(DDEE) :tusly ils oo byt 5mg acley

m 373



Laalie Bedyg 3otl e Bl

W1 S plad 358 s 5.4

(VAR3) z3¢8 piis w7 JSK

e =T, 7= 1
Cramtes: OO A2 Tirries: S SS e
Sarri el s (SO ST Ci (1 S S s Do
Il e ol o b= e rwatiorns: =7 aftar oo strme rit=s
Standarc errors im0 3 S E-sSstatistiaes o [T
D E e o= e
o EEC- 1k e e 1. T E-OS
O DO S S (T OE-OS
[ = =7 So9sS) [0 = 1]
D EEC-=23 = e = = e O
(D PSS ES) (D FTE S
[ = =7 =] — D ]
O EEC— =) e e el - ESsTE—OsS
DL 2SS 1= R = O S
[ O Saaas) [ e T Ssa)
o = B — 1 3 = e = = =
(5599 673 O =S
[ O Os s T2 o ATe=1F
O E B2 —AsS=. 1= —OLOoSaaa s
CSESDD SS) (O SO
[0 O SOt =] O oaa2)
D E -3 e I e e e e
(SSa7T &7 (OB =SSy
[ OSo=7] -2 2S7 =]
— = = S =l = == = ]
e T = (O =S SO
[ 1 _sS=3sos]) 1 oOoa=o)

R-—=guared O 3392274 O SOoOSSOF
Aadj. R-sguared DO 141055 O 252459
Surm =g. resid=s S 91E+—O9 5. =590 7F
= E. eqguaticom A F 195 425 O S55=2s 72
F-=statistic M. F1NE== = AZNZ232G5
Log likelih oo —=2Z29F . STS53 —M1Es. FaaOsc
Akaike Al 22 55121 .21 04=4
Schwars SO e = B = R = ZXAEG3I9Z
P=an dependent Z107F1 _0O=% —0O . 21545
=.C. dependaent TEsSSSH. =21 O Foz=gao9=
CDhretermiinant resid covariamncs (dof adj.» SZO01050=
Creterrmimnant resid cowvariamnoes S103A4527F
Log likelibhoaodd 316 . 22209
SAkamikese inforrmation criteriorn DA aE0=ET
Schwar= critericsn 25 12272

09 josl by Jo slaxeVU cptm Ul slase] (o 2 jbaald

zisell galadYly e enddl (6.4
) e LS Je s Mg dlangie 2 2 R2 =50 sl falas d
ol Lol ales Wi V1 33l Igaal bl adly” samal) S Lzl
Gginol) 2l &l 2 (300l 3 o) 62T Sl Lty SUI LT (0035, 8uad il
Gt S Al e 35S0 g 3Ll a sl s ke (3 polas o LS 3 gudl Sladal s )
BaS Ay L oS0 o Ll e inzy L ) i 2L ) (050 o sl
LS tobadall Jdy lpanall SR Sobdl auls gn 23l e g sl 1 ol Gad) 0
Gy 93 39l OF Jo Ju5 (3.42>2.47) sl ( Fe>Ft) 2 asta-yi e of

374



1990-2021 87kl &aoled Ay - Lkl § (5 558581 398901 A8 IMunl e (g98llall Jgmedl 5

Sl gaieg (5pim V1 35350 Ilgral pame Il o 29 Ll LNy L aglas &S
e sgry sm Moy ((1.58-2.93- (117~ (dId e &9 claY) e (3 8ol
2021/1990 a5 I LUT (3 (5)samV1 55341 $INgauly soiamtll B oy 3uSe
bVl A bl ae e gile g2
VARQ3) 7t z3gedt Yo jles1.7 .4
VARQ3) 734 iyl il jle1.1.7 4

AV s s a3l ol Ll pdsians 23 gadl s Bylaned (ke e ST
DLV s il (ol JSCilly ol e BT 0dd) IS slSTI3) 8 A 31

VAR (3) z35é iyl izl jlasl :8 K21

Inverse Roots of AR Characteristic Polynomial

1.5

1.0 4

0.5 -

0.0

-0.5 4

-1.0 4

-1.5 4 T T i T T
-1.5 -1.0 -0.5 0.0 0.5 1.0 1.5

09 5ol mabiy Jo sbezeVU iUl slte] o gkl
o5 ey pzad) 3 s a5 VAR (3) z35ad 231 bt s Of 1>
s =550l O] 53



Laalie Bedyg 3otl e Bl

Sledaad) sy dilan) J193.2.7 4
(35l Aol Sl Je tedal) T aals ) Jigsy Sletall W W
ey Lanl)s (39 (Oladl) 3U o Bmn 3l (3 Wl S Lk o) s W ey G
.DDEE w2l DDVEFB gl Lo,
DVEFB s DDEE sy 3l gt 19 (K201

Response to Cholesky One S D Innovations + 2 S E

Response of DDEE to DDEE

Response of DDEE to DVEFB

24,000
20,000
18,000 -
12,000 o
8,000 -
4,000 -

4,000 -f

8,000

24,000
20,000
18,000 -
12,000 -
8,000 -
4,000 -
o
-4,000 -

8,000

09 sl by Jo slxeVU cpim Ul slte] a oal

DDEE 4.2 DVEFB ot wily 110 JSadt

Response of DWEFB:

Period DDEE DWEFB
1 0058527 0.560825
(0. 102822) (D.07F6322)
2 0198665 -0.0328740
(0. 12520) (0. A10211)
3 -0.290579 -0.02F7a7a
(0.15063) (0. 11443)
4 -0.0z26954 -0.3238185
(0.16657) (0. 147103)
5 0012104 0.050728
(0.16783) (0.15050)
=1 0259212 0.026729
(0. 145322) (0. 15279a)
i 0012971 0.1997328
(0.12913) (0. 16003)
8 -0.022686 -0.049707
(0. 14597 (0.15024)
=} -0.1483487 -0.03247F7F
(01237 7F) (0. 15259)
10 0022716 -0 115506
(0. 117F790) (0. 14246)
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Date: 08/30/22 Time: 22:45
Sample: 1990 2021
Included observations: 31

Autocorrelation  Partial Correlation AC  PAC Q-Stat Prob

-0.084 -0084 02404 0624
-0.179 -0187 1.3719 0504
-0.360 -0.411 61111 0.106
0.035 -0.130 61984 0188
0374 0256 11661 0.040
0.013 -0.044 11.668 0.070
0263 -0.244 14613 0.041
-0.163 -0.025 15.797 0.045
9 -0.007 -0.117 15.800 0.071
10 0173 -0.189 17.263 0.069
11 -0.035 -0178 17.326 0.099
12 -0.065 -0.025 17.551 0130
13 -0.015 -0.018 17.564 0175
14 -0.006 -0.164 17.586 0227
19 0082 -0.057 17.998 0.263
16 -0.013 -0.027 18.009 0323
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GILT
Sgdl wis BE abadid) Jgb — SOyl il 1 goulll

|

J Null Hypothesis; EE has a unitroot

h Exogenous; Constant, Linear Trend Null Hypothesis: EE has a unit root

Lag Length: 0 (Automatic - based on SIC, maxlag=7) Exogenous: Constant

Lag Length; 0 (Automatic - based on SIC, maxlag=7)

Statistic  Prob. tStatistic  Pron

Augmented Dickey-Fuller fest stafistic 2800360 0.2047 Augmented Dickey-Fuller test statistic 1161350 09971
Test critical values: 1% level -4.204580 Test critical values: 1% level 2661661

5% level -3562882 5% level 2960411

10% level 3215267 10% level 2619160

Mull Hypothesis: EE has a unit root
Exogenous: Mone
Lag Length: 0 (Automatic - based on SIC, maxlag=7)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic 4.991740 1.0000
Test critical values: 1% level -2 641672
5% level -1.952066
10% level -1.610400

Js¥ G, we EE dhuded) Jgb — S0 jlasl it 12,3l

Mull Hypothesis: D(EE) has a unit root Null Hypothesis: D(EE) has a unit root
Exogenous: None Exogenous: Constant, Linear Trend
Lag Length: 1 {Automatic - based on SIC, maxag=7) Lag Length: 0 (Automatic - based on SIC, maxag=7)
t-Statistic Prob* 1-Statistic Prob.*

Augmented Dickey-Fuller tast statistic -1.452629 01338 Augmented Dickey-Fuller test statistic -5.263911  0.0010
Test critical values: 1% level -2 647120 Testcritical values: 1% level -4.296729

5% level -1.952910 5% level -3.568379

10% level -1.610011 10% level -3.218382

Full Hypothesis: DMEE) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=7)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -5.036374 0.0003
Test critical values: 1% level -3.670170
5% level -2.963972
10% level -2.621007
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Null Hypothesis: D(EE,2) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on 8IC, maxlag=7)

Null Hypothesis: D(EE,2) has a unit roat
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, madag=7)

tStaistic  Prop” betatsic  Prob?
Augmented Dickey-Fuller test statistic -10.08707_ 0.0000 Augmented Dickey-Fuller fest statistic 1013043 0.0000
Test critical values: 19% level 4309824 Test crifical values: 1% level -3.679322
5% level 3574244 5% level -2.967767
10% level -3.221728 10% level -2.622989
Mull Hypothesis: DIEE, 2) has a unit root
Exogenous: Mone
Lag Length: O (Automatic - based on SIC, maxlag=7)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -10.32096 0.0000
Test critical values: 1% level -2.647120
5% level -1.852910
10% level -1.610011
Sgdl ds VEFB aldod Jgb — o5 et il 14 goell
hlull Hypothesis: VEFB has a unit root " Null Hypothesis: VEFS has a urit root
Exogenous: Constant, Lingar Trend Exogenaus: Constant
LagLength: 0 {Automatic - based on SIC, maxlag=7) Lag Length; 0 (Automatic- based on SIC, maxag=T)
ESlalisic  Prab? tStefisic  Prob.t
Augmented Dickey-Fuller test statistic -2003803 01485 A !
- Augmentad Dickey-Fuller test statistic -0.314496  0.9116
Testorical values: 1% level 4234380 Testoriticalvalues: 1% level 2661681
5% level 3562882 5% level -2.950411
1V level 3218267 10% level 2619160
Mull Hypothesis: VEFB has a unit root
Exogenous: None
Lag Length: 0 (Automatic - based on SIC, maxlag=7)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2.635428 0.0102
Test critical values: 1% level -2.641672
B level -1.952066
10% level -1.610400
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Mull Hypothesis: D(VEFB) has a unit root

Exogenous: Constant

Lag Length: 2 {Automatic - based on SIC, maxlag=7)

Augmented Dickey-Fuller test statistic

Test critical values: 1% level
5% level
10% level

t-Statistic Prob.*
-5.454143 0.0001
-3.689194
-2.971853
-2.625121

Mull Hypothesis: D{VEFB) has a unit root
Exogenous: None
Lag Length: 0 {Automatic - based on SIC, maxlag=7)

Mull Hypothesis: DIVEFEB) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 2 (Automatic - based on SIC, maxlag=7)

F5tatistic Prab.*

1-Statistic Prob*

Augmented Dickey-Fuller test statistic -4.674514  0.0000 Augmented Dickey-Fuller test statistic AT 00009
Testcritical values: 1% level -2.644302 Testecritical values: 1% level -4.323679

5% level -1.952473 5% level -3.580623

10% level 1610211 10% level 3225334
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Abstract Keywords:

This study aimed to measure the impact of Fossil Fuels;

the energy transition on the consumption of Energy Transition;
fossil fuels in Germany during the period VAR Model;
1990-2021.To this purpose, the Vector Germany;
Autoregressive Model VAR (3) was used.

The study concluded that there is an opposite JEL Classification Codes : D74 ; Q4 ; Q49
and significant effect in the short term

between the variables of the study (energy

transition and fossil fuel consumption) That

is, the greater the energy transition, the lower

the consumption of fossil fuels in Germany.

Thus, the study recommended the need to

move towards renewable energies and get rid

of energy dependence, as demonstrated by

the recent Russian-Ukrainian crisis and its

repercussions on the countries of the

European Union, especially Germany.
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