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In this project phase the following steps has to be <l shall a3 iy & 5 pdall o Ala el 228 4
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Tasks (Modeling with System Dynamics Tool Vensim):

e Modeling of Regional Economical Input-Output (without riba)

e Modeling of energy supply including modeling of different power plant types

e Modeling of regional population development

(Working packages) Jae// /0 1.7

Modeling of energy supply including modeling of different power plant types 1.1.1

ABlkl) ddasa £ g System Dynamics Model | CAD model with list of components
and necessary suppliers
infrastructure in case of
manufactoring

Gas Power Plant (GPP)

Oil based Power Plant

Solarthermal Power Plant

See TEMO-STPP reports 1-3

Waste Incineration Power Plant

See TEMO-IPP reports 3-5, MEAE
Master Thesises 2015-2016, NLAP
Reports, NLAP brochures

Photovoltaics Power Plant

Wind Power Plant

Lol 3501 i) il 250 60
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Introduction and goal of this work / Jeall I3 0 ingllg dosiall 2

Strategic Economical Goals / d5laidllg dml yiwdl Sl

Main Working Packages to be done / dos)| 3lsa3

In this project phase the following steps has to be <l shall a3l iy & 5 plall o Ala el 028 4
undergone: saqll)
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Project Management and Time Schedule / wio3)l Jgxallg g9 ll 5,15 3
Time Schedule /wio i Joasx)/ 3.1

At the left side of the time schedule the material + 2 sall Call< jelat e 3 Jsaal) (e yua) ulall &
costs + foreign personal costs appear. AECENAR 4w z A e Jlae 2l

Cost overview /4JSill 290 3.2
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Modeling of Regional Economical Input-Output (withoutriba) 5






(basic economic model) wuulwdl S3laBYl 250l 1 SslaBl Jusill Wl Jsxe 6

6.1 Einleitung (Grundidee)( introduction)(<ei.)
e ¢ el llall ¢ LY ¢ A Hal s laal ¢ sl Jaal ¢ Jlaay) sl i) 8 aess e L] S adiay
o2 Lol Jadh dud 5l al sall ) Hlil) L€y ¢ @3 g b o)) slaiBY) g ghai 8 Bl LSy ¢ < puaiall 38 (4
a5l / <l plall calall s (alall SN ¢ el JA ¢ (GDP)eaY! el il 1 gd G 1 Cl el
ket g 3a3lal) Y axa

6.2 Problemstellung und Aufgabe(Problem and task)(Ja/y 4USial)
LS il gl 32wt Calas 91l g il g8l ) ja (e Alidliny (3leis dpalia@dy) culidadl) 8 (dSialual) slSlaall jlue Cows
QS jall il 193 8 ledal ) Liad gad Corgn s (gabail gad Als pay jad S ol g (S ST L) Jalial (alaSayl)
4l Sa g SH (2l 3y ) g0l

6.3 Methodische Vormerkung(Methodical reservation)(s¢ie// _inal)
o Al 5 aeie IS Leae s Gangy ASI SlaBY) alail (g ) all ) shaill L Led aladiall iy jaill ()ld ¢ Uyl 5 3o LS
o Ll Qi) 51018 ¢ a1 el sl alasinad alall 8 Lealaiine) o 3y Sl ¢ LSl 73lad aladind (Sayy 3lSLaal
13 Jio callai Y lSladl 23laid ale da o shai (Saall (g 2ay ol adf A 50l 13ee (giail) 28 A5 U zanal Js
il prial) 5 e slaall dm yiiall aill T g a0n, cm AN o 3lail alaal aaad aay g cdlld (e Yau Al Bia slall Jal)
il gl S 5 Aglalall ol juniall A 681 ail) aan dey g ¢ ol il aLaBY) il (5 sk Adausd 50 Badaal) dya )
Alaall el puiall dnaal) duie 3l AL 5 Al

6.4 Das Bruttoinlandsprodukt (BIP)(local production) (s/ae/ ailil)

Gy S DLai8Y) 8 ) gall 2l A (e S (538 e sbail paia 4 (GDP) (Jlea ! sl il
Ol allall 5 i yall ) seda A (pa Cpaall SLaBY) 8 ciledall 5 58l Aiad) 8 daiiall leadll s alud) & sanas
Gl i ¢ Callal) bl 5 m yadl J (o g siacae e Aald 158 Man¥) el i) Ll ¢z Uiy 138 Gy, 12058
DY) 5 Galal) Bl e A sall PBlgiul ¢ @l palall ¢ gana 5o ¢ Sl

EN=Ex+1+C,, + C;
Alaad) clalae) 5 1) aaill ¢ aial) JUad) Gl ) 5 a0 Cieliae sgd ¢ zdsaill 8 LSV UKL dpansi ¢ iyl 13
ook 93 S Apds S Adda ol oda e oy Lial el Sla@Y) 8) ¢ 8 las Jale ga Ol il oda Blend

PP=Kap®* AAP *e""”

Al Cllall el UY) CHUSa) (e (5 shasily Jlan Y ol i) wi O3 3y

BIP = (EN * A) + (PP*(1- 4))
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6.4.1 Modell fiir BIP(Model for GDP)(wJlo> X el @ilill 25905 )

300618BIP_VensimModell.mdl

eng depreciation

eng subsidies < <indirekte Steuern>

~ <Subventionen>

eng.capital stock— <Kapitalstock>.

leda Ut

eng Capital coefficient < Kapital Koefficient>

P> cng national income

englabor supply < -<Arbeitsangebot>

eng GDP

eng Working coefficient << Arbeits Koefficient>

engtechnical progress—--<technicher Fortschritt>

<Level>

7
Fay

Pseudo Abfluss

engPseudo

Neues BIP outflow GDP

engFinal demand < ~<Endnachfrage>
BIP
‘Wachstum
eng Share final .
demand for GDP
BIP <TIME STEP>
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6.4.1.1 Im Modell verwendete Zahlen(Numbers used in the model)(25g0ill (18 doxsiuall 26,31 )

Tabelle 1: Bruttoinlandprodukt

BIP [billion $] BIP [billion 5]
year Libanon Jordan Al Dy
2010 39,01 26,43 65,44
2011 42,19| 28,34 71,03
2012 43,1 30,94 74,15
2013 44,35 33,59 77,94
2014 45,73 35,83 81,56
2015 47,08 37,52 84,6
2016 49,61 38,65 88,26
2017 51,46 40,49 91,95
2018 53,62 42,55 96,17
i Taaw
BIP [billion S]
120
100
— 80 - =
[+}]
= ALl 3
c
ﬁ 60 e=f==| ibanon
20
0
2010 2011 2012 2013 2014 2015 2016 2017 2018

6.4.2 Produktionspotential (Productions potential)(z ! <luilsa))

6.4.2.1 Kapitalstock(capital stock)(Jlll uﬂ[ b))
Dl ) LSl AL A J sad (g sl Jaws siall Wl Gl ) 5 e Con dad ¢ Ao gusgall () 6 pall ki 1)
Wl il ety ol i) e ading Jlad) Gl o (3 ) sa 138 ol i) IS e L 25 J puay) A5
A 15 2 4kl &5 i) of oY) L 381 o) YY) 3 A5 G sk e 1Bl dass e A3l J al) Co jualy Lyl
Aall el ol i) o @Al o Jall Q) Gl o dgia 75 JWy o) ¢Sy JEall Qs e cima A o) (2a yili g
Ja,as Jay)
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Aauall:
Kap=1-V
V=Abs * Ld
el il ) 5 jAal 73 s
Kapitalstock-Modell
ierung.md|
eng.capital stock
Aw4
o X% Kapitafstock = —_ ,
eng.investments <@ <Investitionen> Verschrottung - B=eng.scrapping
eng.Capital coefficient <&----<Kapital Koefficient> <Abschreibung> Durschnittliche
lebensdauer
\
eng.depreciation
eng. Average life
eng.labor supply <@ <Arbeitsangebot>

eng. Work coefficient <@ <Arbeits-koeffizient>

<Level>

eng.technical progress <&-----<technischer Fortschritt>

6.4.2.2 Das Arbeitsangebot (labor supply) (J«x! (25<)

Banli) ) o5 ) 130 ity s (gt Jaall e o Wi adind £liY) K)o olad ALl e ) e
() 3 4el 1800 ¢ JUial) Jass o) Jand) g Jas g g ¢ (i) & Jand) 5 68 Jas i aanY) Aaall i) Jaall
Jand) 8 g o gia ) ABLaYL alil) jdiad Lae (Alalall (g gl ) Goniiad Jaily i 15 ¢ Lansi sl 8) Alalall (5l

21990 b saill C¥ara aan Jan i i 3l 5 il JalaS Glal S (e Alalal) (g gil) lsial oy L platll GlS
i alaal 330 G e Lile Gy (Y1,1999.
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Arbeitsangebot-Mo
dellierung und Moc

AA =AK *Prod * Ar

Al lilSl 73 gaiss

eng.capital stock < <Kapitalstock>
eng.Capital coefficient <& <Kapital K oefficient> Level

<techn Fortschritt>--# eng.technical progress

Productionspotential

eng. Work coefficient <# <Arbeits-K oeflicient>

eng.Productivity <& Produktivitaet

o B~ eng labor supply
eng.Average working time - Durschnittliche Arbeitszeit

<Time>

Arbeitskraefte
v

A der e Bevoelkerung
eng Share of workers in the population—= Anteil der Arbeitskracfie an .| bevoekerung < wachstumsrate

der Befoelkerung Y

eng.Manpower '

. populati
eng.popuiation eng.Population growth rate

6.4.2.3 Der technische fortschritt(Technical progres)(gJiill il )
3L ) Bl g ual Al g ULl L ol 935 8 Cliaatll g Jaall (3 (g pall aidad 3 sl e 2 Y S8 anE8l) Cusn
L aaal) 13 iy s sl 138 b b Sy el

6.5 Volkseinkommen(national income)( s/ =)

@ Allea) 33 ) ‘f‘t\.‘b) Ay pall clal eyl saby AN @}ﬂ\ Jaall @ 330 3 u\ C».m\}j\ (e (Lﬁah)l\ 1aYI
) Rl 535 ) 53 bl o s LS5 il (e 501 e 5 o550 U5 el

3 el o551 ey a5 s e Wl o callall Bl 3 e sl JAal 330 3] Sy (D s e gl b
G (5Ss Of Gaag il Ales 8 Alall b Cailh 5 laiul] Galeasl ) @lls o aald) el g8 aes
e 5 Sl il gall ( aldl) L 3 8 ala) 5o saual) dualaBy) Al

e Yy 5 0lal) e il pual Leie i s shae MaaY) laal) gl e (5855 Al akll ga a il Jalld
AEPTp

Formula:

(1) VE=BIP — Abs — T, ,— Subv

(2) BIP = (EN * A) + (PP * (1- 4))

(3) ergibt sich aus (1) und (2)
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VE = ((EN * A) + PP * (1— A)) — Abs — T, ,— Subv

6.5.1 Model Volkseinkommen(Model national income)(g>3g0il gogsll Jsall )

Volkseinkommen
Modellierung.mdl

eng.Kassenhaltungskoefficient
A
depreciation®~
. . <Kassenhaltungs
eng.national income koefficient>
».
# eng.demand for money
eng.subsidies -
. i1e <Veraenderung o indi
eng.Change in subsidies < der subventioners eng.indirect taxes & <indirekte Steuern> eng direct tax = direkte steuer>

»eng. GDP
eng.Available income

engNew GDP<--<Neues BIP> <Pseudo Abfluss BIP>----%= eng.Pseudo outflow GDP
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6.6 Das Export/Import Modell(the export / import model)(s/ wiwY/ / usaill 25sai)
3ol ST S8 Jally ol alaiM rans 55l 038 J3A (e Audlinall Jsall cp Jasndl e ) Gs Sl 5l 5058
O g ol 23 Ol paball calS 13l paball G galaBY) gaill el 5ol pnnd Guldl | (4 lia)) 28K ailia)
ala 5 sl Jaa) &) ) (g3 Lae Cailla g (3la o )50 138 5 ) ) 38 sl 2Ly o) ) s of (S cila ) )
a8l (el g ST jaay s J8 ) gy o eiall Al (S piad) Alaall e gl Alla 8 4 ey 138 5 AiaY)
il e 1999 ale b il joball das CuilS 23 gail) 3 jlie V) Gany il olS 58 died aaY Ga pall e 34
s Sull,
723 gl
- 714 A Y asid) <l )
-/8 :J}é\.&_'u.u
74 W) gl
702 il ea

G peall el Cua e @l jalall 28y e bt s ) ) G pats

6.6.1 Model fiir Export / Import(Model for export / import) (>l _uiwdl / juaaill 23905 )

Export-Import-Mod
ellierung.mdl

engl. Change in exports
A

o orte oo B-enig]. Final demand
Aenderung der
///V

Exporte

<Tune>

y

engl. exports

engl. Damping exports / imports
= 4

7z engl. imports
- - Daempfung J » Aendeungder @ .
engl Exchange rate Exporte/Importe

Importe ‘\/
Wechselkurs ‘—// f
USA//" <Time> KN
engl. Change of imports

JAPAN
SIGNAPUR WK Wachstum
Veraenderung des @

HOLLAND
AUSTRALIEN
Transer

engl. WK growth

engl. Change of transfer
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6.6.1.1 Im Modell verwendete Zahlen(Numbers used in the model)(z5g0ill (18 doxsiuall a6, )
Tabelle 3: Importe & Exporte

Jahr Ll year 2008 2010 2011
Export ioball export (Milliarden$S 3.478 4.252 4.265
Import sl Import (Milliarden$ 16.136 17.963 20.158

25

- -—/./-”_._‘\-;

1s

e 1 _p 3L )

10 —— i
=] - =
-— —
o
1 2 3 4 5 =1

6.7 Konsum(consumption)(/giv/)

6.7.1 Der private Konsum(Private consumption)(yolsJl elgiul )
35Sl il A abull e el dals s paldll INGERY) 320 ) e L calall DY) g 4l ki Gy AT aaa
e gine JA e (alaldl g Uadll o 5 55 A sall S 13) ¢ Ul G o) 2ba®@y) ela) ) 138 g5 of oS ¢
BSaal) ) el ) 1 L) 8 a sl s el U s ) bl e 3 5al) dllia S 13) (s al
il paall 5 3y sadl e () 5S5 Gal ) ALY il 5 i) il ) ey Ul Jaall e palald) i) aaiey
8ol e

6.7.2 Der staatliche Konsum(State consumption)(& sl &lblgiu)
g ¢ Cuen aa¥ B 5 i juall IR (e ot ) S8 Lenadi A gall s ALsall g (galaBBY) zdgaill 4 AY) ellginl)
Al e oy ¢ 33€ oaliaBV) jpdll Uy 45 5) sall JNA (pe LD s lld Y Sla@) 8 Jasill axe Al e
GBond) 8 alull (5 5iiaS Jaadl JA o 3BV 3y 3 ¢ oaliaB¥) Bliill Corna il & ol cllall ddaiis Ly gL
oS Al yllly i yad g empall e 1 Ao Slia Qi 3 (R 530 I dgal sl ALl dulpudl)
Gl 3 (mpall Caila ) A i) ) sl ) e Y ae s Ledie (JUall o e & al) Lgle
Lind gt 8 Wl Jlie V) (e a1 138 340 a8 ol juall o cll (S0 ading oodle] 583 LS ¢l sall elgind of Lays,
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138 g sSall (3L3Y) Aubins ansy Lo ¢ i o aaiay A 5al) gl OIS ccpnd) 13g 5 Lind g 8 lla dslyus Al gl s
Of S . lgilas) 3ol 5 A sall e iy G 15 Siw oG e ST ailall il 13 52l el e aainy kil
i) Galeas) ) sl el gl ) ga
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6.7.3 Model fiir Konsum(Model for consumption) (e Mgiwl 25905 )

Konsum-Modellieru
ng.mdl

engl. government
consumption

enel Final demand < .\ \ﬂb
@

MwSt Satz

—— . Neues Pseudo
Staatskonsum
~_ ¥

engl. VAT rate=

> engl. P seudu_ state

engl. Dumping private Daempfing privater
consumption Konsum
s 3 privater Konsum \i <TIME STEP>
engl. Change private Aenderung privater engl indirect taxes Y
consumption Konsum engl. New state
ad \_/ consumption
<Tune>

engl. private

consump(ion\(\‘
o o
o direkte Stevern engl direct taxes
engl. Available_ Anpassung
income /Sleuem

<Volkseinkommen>

M
engl. Adjustment
taxes
engl national
income

6.7.3.1 Im Modell verwendete Zahlen(Numbers used in the model)(z5g0ill (& dossiuoll a8, )

Tabelle 4: Konsum
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year 2010 2011 2012
konsum UMgiwdl consumptior Cpr(Milliarden$S) 44.99898 47.39246 52.43829
Privatkonsur>dJ! £Mgiwdl private consi Cpr(Milliarden$) 33.63898 35.41246 39.04829
StaatskonsunSsd! SMgiwdl government Cst(MilliardensS) 11.36 11.98 13.39
70
60
s0
. _f'\-l E1 lfl
‘_____..-"'4-_" illi st
20 * i milliardend) sl
,———*/‘F == (milliardens | <y
a0 (e sSall
50 (milliardens j&lm.0l
10 — =
D T T T T T 1

2010 2011 2012 2013 2014 2015

6.8 Die Zinsen (Haram)( interest rates)(x7gé/)
aag) Sy o slall SV e Lpadl o) LGBV (e (el s callal) s 31 55 ) Ayl ) sal) e o4 0
Aulaadl s (39 5k (e BN el ataiid T (538 ) i) ey Lo Ll (ki gill Ml g HLaiial] (g0 52304 e
Gl 5 Jall g ) 55 A g e 3200 Uil cliagl Lind gl (8 ¢ (3 yms Aoy (R 558l (3 saall Ailpas 5 acnill) Ayl
a8l e

6.8.1 Das Geldangebot(The money supply)(s<ill ya i)
il 2 jam (A sifall (3 gl Asbins ¢ JEall Jas o) 2581l (i je DA (e gl (g rall (B (5 38 sl Sli) aSay
<l dad mnias) adicaill Hhalae cpe JEy UL 5 SLaBY) 0 138 iy LB IS 13) 3380 el 5 38 5l
e sl e it il lind pai 8 5 e ol ol (1. <alal) i) (mlissl <is il s Al aid
33l 3aly ) iy AN 5 QU Jass Je Maa) Asall glill & saill G113 S,

6.8.2 Die Geldnachfragen(The money demands)(Jla!) cllas)
ol el g VIWLAT 530 O ga Al 5 svim Alabadl) s g &y jcmdll U1 el g gama (o 35l il ey
s e 0585 s A8 gal) il J g Y pal) il Cavioa M (3250l e 13aie ) 4) eS3) b it i
pan (g Caad gl e ) gl ¢ Ml s T siea ¢ sSaw i liaall (3 g3ia o Gl 58Y) (e ¢opalusal) 0 788
sl Al e ading ol Cangy lebaal) (8 st o Ly s Al 5 4508500 wila gl (e (a2l 58 138 Adkal) il e aal
onn oJadd a5 Jalae 35 5 2 iy 4318 ¢ Kassenhaltungskoeffizienten. (o 4lalaall dasd 4, sl dpnill 4 o34
Sl 0553 IR (e skl 5 3l Sl a3 25 gl 8 5 L5 315 ¢ pnsil) SR M.
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6.8.3 Modell fiir Zins(Model for interest) (il sill 73 s«)
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6.11 Im Modell verwendete Zahlen

Tabelle 1: Bevolkerung Arbeitsangebot und Beschiftigte




