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INIT population = 100
INFLOWS:

Birth = population*Birth_Rate
Birth_Rate = 0.12
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Dependent Variable: RCPT
Method: Least Squares (Gauss-Newton / Marquardt steps)
Date: 07/03/15 Time: 13:40
Sample: 1367 1391
Included observations: 25
RCPT=C(1)+C(2)*RCPT_1+C(3)*RGDPT

Coefficient Std. Error t-Statistic Prob.

C(1) -632.9158 201.9424 -2.039238 0.0048

C(2) 0.713799 0.030095 14.45285 0.0246

C(3) 0.156425 0.045372 5.452245 0.0000
R-squared 0.990253 Mean dependent var 17185.21
Adjusted R-squared 0.989367 S.D. dependent var 11990.35
S.E. of regression 787.5017 Akaike info criterion 18.01798
Sum squared resid 2526476 Schwarz criterion 18.36425
Log likelihood -284.7248 Hannan-Quinn criter. 23.05855
F-statistic 2919.581 Durbin-Watson stat 1.440479
Prob(F-statistic) 1.050000
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Dependent Variable: RCGT
Method: Least Squares (Gauss-Newton / Marquardt steps)
Date: 07/07/15 Time: 03:51
Sample (adjusted): 1367 1391
Included observations: 25 after adjustments
RCGT=C(4)+C(5)*RCGT_1+C(6)*ROILRT+C(7)*RTAXT

Coefficient Std. Error t-Statistic Prob.

C(4) -207.8120 157.7038 -1.700219 0.4915

C(5) 0.873244 0.326078 26.926194 0.0000

C(6) 0.114989 0.035677 3.065289 0.0515

C(7) 0.085278 0.056577 1.198589 0.0645
R-squared 0.917407 Mean dependent var 4086.417
Adjusted R-squared 0.905608 S.D. dependent var 26307.74
S.E. of regression 382.5380 Akaike info criterion 13.97846
Sum squared resid 6345171. Schwarz criterion 13.17348
Log likelihood -298.2307 Hannan-Quinn criter. 18.03255
F-statistic 477.7539 Durbin-Watson stat 2.063091
Prob(F-statistic) 0.000000
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Dependent Variable: RIT
Method: Least Squares (Gauss-Newton / Marquardt steps)
Date: 07/03/15 Time: 17:52
Sample (adjusted): 1367 1391
Included observations: 25 after adjustments
RIT=C(8)+C(9)*RIT_1+C(10)*RIT_2+C(11)*ROILRT+C(12)* RGDPT_NT_

Coefficient Std. Error t-Statistic Prob.

C(8) -6007.425 964.6458 -3.644232 0.0016

C(9) 0.751172 0.192175 3.306573 0.0005

C(10) -0.490226 0.195306 -2.510042 0.0008

C(11) -0.741955 0.121887 -0.137940 0.0027

C(12) 31712.36 2701.217 3.624111 0.0017
R-squared 0.960934 Mean dependent var 9371.512
Adjusted R-squared 0.953121 S.D. dependent var 3837.125
S.E. of regression 905.8087 Akaike info criterion 15.67003
Sum squared resid 3800351. Schwarz criterion 15.91380
Log likelihood -315.8754 Hannan-Quinn criter. 25.73764
F-statistic 122.9896 Durbin-Watson stat 1.629835
Prob(F-statistic) 0.000000
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Dependent Variable: RTAXT
Method: Least Squares (Gauss-Newton / Marquardt steps)
Date: 07/03/15 Time: 18:22
Sample (adjusted): 1367 1390
Included observations: 24 after adjustments
RTAXT=C(13)+C(14)* RTAXT_1_NT_1_+C(15)*RGDPT+C(16)*RMT+C(17)

*ROILRT
Coefficient Std. Error t-Statistic Prob.

C(13) -1107.912 284.1232 -4.248311 0.0006

C(14) 27743.47 5244.994 6.098130 0.0000

C(15) 0.050420 0.005922 10.60149 0.0003

C(16) -0.025520 0.037049 -0.692766 0.3929

Cc(17) -0.012542 0.047362 -0.282447 0.7872
R-squared 0.974847 Mean dependent var 2590.511
Adjusted R-squared 0.869552 S.D. dependent var 1099.558
S.E. of regression 588.1240 Akaike info criterion 14.74505
Sum squared resid 1099055. Schwarz criterion 14.99048
Log likelihood -267.9406 Hannan-Quinn criter. 22.81016
F-statistic 94.09512 Durbin-Watson stat 0.769414
Prob(F-statistic) 0.000000
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Dependent Variable: OILCONST

Method: Least Squares (Gauss-Newton / Marquardt steps)

Date: 07/03/15 Time: 18:28

Sample (adjusted): 1368 1391

Included observations: 24 after adjustments
OILCONST=C(36)+C(37)*OILCONST_1+C(38)*RGDPT+C(39)*RPOILT

+C(40)*NT
Coefficient  Std. Error t-Statistic Prob.

C(36) -134.2121 24.15567 -6.116440 0.0004

C(37) 0.393412 0.172749 3.277595 0.0035

C(38) 0.018112 0.091211 4.788726 0.0000

C(39) -1802.547 0.001944  -4.834452 0.0000

C(40) 0.004621 0.000827 4.920985 0.0005
R-squared 0.975423 Mean dependent var 256.2886
Adjusted R-squared 0.970249 S.D. dependent var 130.1819
S.E. of regression 9.545721 Akaike info criterion 6.906917
Sum squared resid 3089013. Schwarz criterion 6.321500
Log likelihood -179.8348 Hannan-Quinn criter. 6.113468
F-statistic 1868.511 Durbin-Watson stat 1.694821
Prob(F-statistic) 0.000000
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Dependent Variable: GASCONST

Method: Least Squares (Gauss-Newton / Marquardt steps)

Date: 07/03/15 Time: 19:28

Sample (adjusted): 1368 1391

Included observations: 24 after adjustments

GASCONST=C(31)+C(32)*GASCONST_1+C(33)*OILCONST_NT+C(34)
*RPGAST+C(35)*ELCONST

Coefficient Std. Error t-Statistic Prob.

C(31) 9.661341 7.040007 1.280404 0.2311

C(32) 0.734792 0.112530 7.186828 0.0076

C(33) -5309.131 2651.198 -2.220624 0.0477

C(34) -0.148436 0.155340 -0.894816 0.3413

C(35) 1.374664 0.490557 3.166157 0.0041
R-squared 0.997633 Mean dependent var 96.24392
Adjusted R-squared 0.997134 S.D. dependent var 95.12585
S.E. of regression 8.732548 Akaike info criterion 8.60227
Sum squared resid 2718.354 Schwarz criterion 8.84770
Log likelihood -118.2273 Hannan-Quinn criter. 8.66739
F-statistic 1031.640 Durbin-Watson stat 2.447859
Prob(F-statistic) 0.000000
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Dependent Variable: ELCONSRT
Method: Least Squares (Gauss-Newton / Marquardt steps)
Date: 07/03/15 Time: 19:50
Sample (adjusted): 1368 1391
Included observations: 24 after adjustments
ELCONSRT=C(18)+C(19)*ELCONSRT_1+C(20)* RGDPT_NT_+C(21)

*PGAS+C(22)*PELR
Coefficient Std. Error t-Statistic Prob.

C(18) 0.299866 0.695423 0.392459 0.6991

C(19) 1.050530 0.207671 47.08612 0.0001

C(20) -16.11115 0.842596 -0.126357 0.7853

C(21) 0.011090 0.014322 0.326061 0.7005

C(22) -0.010068 0.030931 -0.693789 0.5646
R-squared 0.985788 Mean dependent var 15.98355
Adjusted R-squared 0.982796 S.D. dependent var 12.00099
S.E. of regression 0.565698 Akaike info criterion 1.817412
Sum squared resid 10.61208 Schwarz criterion 1.921955
Log likelihood -22.62894 Hannan-Quinn criter. 1.903923
F-statistic 3999.483 Durbin-Watson stat 2.061161
Prob(F-statistic) 0.000000
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01) a=-8
02) b=-9
(03) C=-20
(04) C1=113
(05) C2=48

(06) ¢3=1.173

(07) CPI=WITH LOOKUP (Time,([(1391,300)-
(1404,700)],(1391,363),(1392,377.52),(1393,392.621),(1394,408.326),(1395,424.659),(
1396,441.645),(1397,459.311),(1398,477.683),(1399,496.791),(1400,516.662),(1401,53
7.329),(1402,558.822),(1403,581.175),(1404,604.422) ))

(08) d=-900

AY



(09) DEL= ELECONS-DELAY1(ELECONS, 1)

(10) DGAS= GASCONS-DELAY1(GASCONS, 1)

(11) DOIL= OILCONS-DELAY1(OILCONS, 1)

(12) ECP= INTEG (ECPFLOW,0)

(13) ECPFLOW=
ELECONSA*RPELA+ELECONI*RPELI+ELECONSR*RPELR+GASCONS*RPGAS
+OILCONS*R  POIL-ECP

(14) ELECONI= INTEG (ELECONIFLOW, 66736)

(15) ELECONIFLOW =C2+ DELAY1(ELECONI, 1)+RGDP/N-RPELI-ELECONI
(16) ELECONS= ELECONI+ELECONSA+ELECONSR

(17) ELECONSA= INTEG(ELECONSAFLOW,31646)

(18) ELECONSAFLOWS= c3+DELAY1(ELECONSA, 1)+RGDP/N-RPELA

(19) ELECONSR= INTEG(ELECONSRFLOW,91759.5)

(20) ELECONSRFLOW= C1+DELAY1(ELECONSR, 1)+RGDP/N+RPGAS-
RPELR-ELECONSR

(21) F=2
(22) FINAL TIME = 1404
Units: Year
The final time for the simulation.
(23) g=25
(24) GASCONS= INTEG(GASCONSFLOW,151.677)

(25) GASCONSFLOW= g+GASCONS-OILCONS/N+ELECONS-RPGAS-
GASCONS

(26) INITIAL TIME = 1391

Units: Year

The initial time for the simulation.
(27) KDEL=DEL*KEL
(28) KDGAS=DGAS*KGAS

(29) KDOIL= DOIL*KOIL

AY



(30) KEL=1.94

(31) KET=KDEL+KDGAS+KDOIL

(32) KGAS=4.007

(33) KOIL=1.96

(34) N= INTEG(NFLOW,76.037)

(35) NFLOW= N*Population Growth Rate

(36) OILCONS=INTEG(OILCONSFLOW,82.078)

(37) OILCONSFLOW= F+DELAY1(OILCONS, 1)+RGDP-RPOIL+N-OILCONS
(38) PELA = WITH LOOKUP (Time,([(1391,100)-
(1404,300)],(1391,131.1),(1392,136.344),(1393,141.798),(1394,147.47),(1395,153.368)
,(1396,159.503),(1397,165.883),(1398,172.519),(1399,179.419),(1400,186.596),(1401,1
94.06),(1402,201.822),(1403,209.895,(1404,218.291) ))

(39) PELER =WITH LOOKUP (Time,([(1391,400)-
(1404,700)],(1391,407),(1392,423.28),(1393,440.211),(1394,457.82),(1395,476.132),(1
396,495.178),(1397,514.985),(1398,535.584),(1399,557.008),(1400,579.288),(1401,602
.459),(1402,626.558),(1403,651.62),(1404,677.685) ))

(40) PELI=WITH LOOKUP
(Time,([(1391,400)(1404,800)],(1391,427.5),(1392,444.6),(1393,462.384),(1394,480.87
9),(1395,500.115),(1396,520.119),(1397,540.924),(1398,562.561),(1399,585.063),(140
0,608.466),(1401,632.804),(1402,658.117),(1403,684.441),(1404,711.819) ))

(41) PGAS = WITH LOOKUP (Time,([(1391,900)-
(1404,2000)],(1391,991.66),(1392,1031.33),(1393,1072.58),(1394,1115.48),(1395,1160
.1),(1396,1206.51),(1397,1254.77),(1398,1304.96),(1399,1357.16),(1400,1411.44),(140
1,1467.9),(1402,1526.61),(1403,1587.68),(1404,1651.19) ))

(42) POIL =WITH LOOKUP(Time,([(1391,2)-
(1404,5)],(1391,2.834),(1392,2.947),(1393,3.065),(1394,3.187),(1395,3.316),(1396,3.44
8),(1397,3.585),(1398,3.729),(1399,3.878),(1400,4.038),(1401,4.194),(1402,4.362),(140
3,4.537),(1404,4.718) ))

(43) Population Growth Rate=0.011

(44) RCG=INTEG(RCGFLOW,169.53)

(45) RCGFLOWS=b+DELAY1(RCG, 1)+ROILR+RTAXR-RCG

(46) RCP= INTEG(RCPFLOW,972.555)
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(47)
(48)
(49)
(50)
(51)
(52)

(53)

RCPFLOW= a+DELAY1(RCP, 1)+RGDP-RCP
RGDP= INTEG(RGDPFLOW,38000)

RGDP GROWTH= (RGDP-"RGDP-1"/"RGDP-1")*100
"RGDP-1"= DELAY1( RGDP 1)

RGDPFLOW= TCP+RCG+TI+RX-RM-RGDP

RI= INTEG(RIFLOW,1299.87)

RIFLOW= C+DELAY1(RI, 1)+DELAY1(RI, 2)+DELAY1(ROILR,

2)+RGDP/N-RI

(54)
(55)

(56)

(57)

RM= INTEG(RMFLOW,345.82)
RM Coefficient= 0.002

RMFLOW= RM Coefficient*RM

ROILR = WITH LOOKUP(Time,([(1391,100)-

(1404,300)],(1391,172.2),(1392,179.088),(1393,186.252),(1394,193.702),(1395,201.45)
(1396,209.508),(1397,217.888),(1398,226.603),(1399,235.668),(1400,245.094),(1401,2
54.898),(1402,265.094),(1403,275.698),(1404,286.726) ))

(58)
(59)
(60)
(61)
(62)
(63)
(64)
(65)
(66)
(67)
(68)
(69)
(70)

(71)

RPELA= 100*PELA/CPI

RPELI= 100*PELI/CPI

RPELR= 100*PELER/CPI

RPGAS= 100*PGAS/CPI

RPOIL= 100*POIL/CPI
RTAXFLOW=d+DELAY1(RTAXR, 1)+RM+ROILR-RTAXR
RTAXR= INTEG(RTAXFLOW,395.166)
RX=INTEG(RXTFLOW,376.386)

RX Cefficient= 0.06

RXTFLOW= RX Cefficient*RX
SAVEPER =TIME STEP

TCP= ECP+RCP

TI=RI+KET

TIME STEP =1
The time step for the simulation.
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Years TI TCP RPOIL | RPGAS RF;{EL RPELI | RPELA | KOIL | KET

Initial 1‘299867e+°° 972555 | 2834 | 9917 | 407 | 4275 | 1311 1.38 0

1391 1'299867e+°° 972555 | 2947 | 1031 | 423 | 4446 | 1366 1.38 0

1392 | 5.3346e+006 2'63%%6“0 3065 | 1073 | 4402 | 4624 | 1418 1.38 60244

3.20537¢+00 | 2.65708e+0 2.734

1393 | %% s 3187 | 1115 | 4578 | 4809 | 1475 138 | 69e+0

06

3.57211e+00 | 5.3521+00 3.526

1394 | "% s 3316 | 1160 | 4761 | 4965 | 1534 138 | 58040

08

5.92086e+00 | 7.47064e+0 1.051

1395 | >¥% b 3448 | 1175 | 4789 | 5018 | 156.1 138 | 47e+0

06

117805e+00 | 1.64291e+0 1170

1396 | 170 R 3553 | 1180 | 4829 | 501.89 | 157.9 138 | 07e+0

09

1397 | 171528e+00 | 2.2008e+00 | 5 oep | 1994 | ag209 | 5035 158 138 | 18%

8 9 626+0

08

3.89396e+00 | 5.06779+0 3.879

1398 | > : 3566 | 1199 | 4868 | 507 159.2 138 | 89e+0
9 09

09

1.19932¢+00 | 6.41607e+0 1.215

1399 | “UY S 3553 | 1214 | 4882 | 5107 | 1596 138 | 93e+0

09

1.20878e+01 | 1.56391e+0 1.296

1400 | VY R 3579 | 1261 | 4886 | 5109 163 138 | 28e+0

10

6.08853¢+00 | 1.86707e+0 6.118

1401 : 0 3658 | 1277 | 4903 | 512 163.2 138 | grio

09

4363

1402 | 4.3678¢+010 4'843122“0 3720 | 1283 | 4926 | 5126 164 138 | 33e+0

10
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oy (21 yb (6551 I Joo gl (Y-F) g

Years | KDOIL | KDEL KDGAS CPI KGAS | KEL RX RTAXR RM
Initial 0 0 0 363 3007 | 1.36 | 376386 395167 345821
1391 0 0 0 363 3.007 1.36 | 376386 395167 345821
1392 605166 | 317.155 -370.125 | 37752 | 3.007 | 1.36 | 398969 740260 346513
1393 2;%‘&4 36.8792 242.375 3921'62 3.007 136 | 422907 740949 347206
3.52644 408.32 1.08673e+0
1394 oro0g | 139858 306.775 6 3007 | 1.36 | 448282 06 347900
1.02687 424.65 1.08811e+0
1395 +006 43338 20260.6 9 3007 | 1.36 | 475179 06 348596
1.16999 441.64 1.43458e+0
1396 or009 | 479979 29763.3 p 3007 | 1.36 | 503689 08 349293
1397 1.80681 | 16032.5 103256 4431'43 3.007 1.36 | 533911 1'43?)%6“0 349992
e+008
3.87958 452.95 1.78384e+0
1398 6+009 165864 143271 1 3.007 1.36 | 565945 06 350692
1399 | 1.21638 | 49665 404113 451'97 3.007 | 1.36 | 599902 1‘78%%2“0 351393
e+009
1400 | 2% | se3oas | saaarr | *99%5 | 3007 | 136 | 635896 | 2139100 | 350006
e+010 4 6
6.12049 1.44353e+ | 466.24 2.13799e+0
1401 4009 132703 006 " 3007 | 1.36 | 674050 06 352800
436295 | 1.88697 | 1.88823e+ | 467.12 2.48658e+0
1402 6+010 1006 006 5 3.007 | 1.36 | 714493 06 353506
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out (=15l (5551 (I Joo s (Y-F) Jgue

OILCO

GASCO

ELCON

ELCON

ELCO

Years RI RGDP RCP RCG NS NS R | NA ECP
| 1.29987 | 201155
Initial | %2000 | ooy | 972555 | 169530 | 51625 | 954040 | 58.39 4247 | 2014 0
120987 | 201155

1391 | L2051 | 2OU0° | 972555 | 169530 | 51625 | 954040 | 5839 4247 | 2014 0

259992 | 247252 | 2.9841e 2.0881e+ 31792 | 26064

1392 006 +006 +006 564860 006 953908 345.908 | -10.8437 5 2e;00

259992 | 269578 | 3.44507 2.55006¢ 49089 | 26226

1393 | 000 | Soes | Coroon | 900051 | 25200 | 953904 | 351554 | 519858 | Ze;OO

455341 | 269899 | 2.72562 | 1.30597 | 2.71744e 35008 | 26264

1394 +006 +008 4008 4006 +008 954104 | 4061.91 | 3364.32 8 se;oo

487839 | 893827 | 273344 | 1.99684 | 2.72528¢ 6920.6 | 47372

1395 o+006 o+008 1008 4006 003 961340 | 4027.27 | 3329.69 s 1egoo

797888 | 755118 | 1.16639 | 2.39423 | 1.16565¢ 21558, | 47651

1396 e+006 o+008 +009 1006 4009 971970 15486.2 14449.2 9 89;00

903412 | 2.8235¢ | 1.02846 | 343157 | 1.02773¢ | 1.00885¢ 37764, | L1723

1397 e+006 +009 e+009 e+006 +009 +006 13594.4 12564 2 4e300

14076 | 2.03280 | 3.98989 | 3.83105 | 3.98924e | 1.060026 93652, | 1.0779

1398 +007 e+009 e+009 e+006 +009 +006 50107.9 487383 9 e+009

1399 | 16607 | 89658e | 306135 | 521557 | 30607er | 12043e | noo o | geoc | oo ijfgg
+007 +009 | e+009 | e+006 009 +006 : ;

249946 | 522221 | 129557 | 561783 | 1.29551e | 1.3988e 2.6833

1400 | “ci007 | ev009 | e+010 | e+oos | <010 +006 156701 | 155004 | 355765 8e;00

1401 | 303779 | 286328 | 828356 | 7.35024 | 8.283e+0 | 191435e | oo | gooro | e 1223517
e+007 | e+010 | e+009 | e+006 09 +006 : 0

125899 | 4.15885 | 7.75509 | 4.1588e+ | 2.58871e 12503 | 88477

1402 | 16768 | " 010 | e+010 | e+006 010 to0s | 487893 | 485868 | o n06 49500
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Abstract

This study aims at providing the effects of energy price adjustment on energy sector
investment as well as investment management in the energy sector, using a system
dynamic approach, with Vensim software. Provided model in this study aims at a
framework consists of the production sector (GDP), consumption sector (both private
and government sector consumption), the investment includes investment in the energy
sector and other sectors (non-energy), and energy, including oil and gas and electricity.
In this model the causal relationship between the energy sector and other sectors of the
economy have been simulated through dynamic systems approach, parameters of the
model variables obtained through the software Eveiws with historical data entry and
then were calibrated.

Then through three scenarios, Sensitivity analysis of the model and the effects of price
changing of the energy containers on energy consumption, energy investment and GDP
growth, as a major strategy of energy section have been examined to assess those
impacts on energy investment management.in order to that assessment, three scenarios
have been established: Base run) the trend in energy prices changes and oil revenues are
assumed to be real; 1) decrease of revenues from oil export till 1395 and oil revenues
stabilization since 1395, and constant prices of other energy carriers, then as a result the
investment in the energy sector dropped, and the slope of consumption amounts is very
low but positive due to price stabilization.

; And 2) increase in oil revenues from export, according to world oil prices & the lifting
of international sanctions, increase in energy prices in lower level of inflation. So in
result of that, energy consumption decreased. The investment sector of this model did
not fall because of higher oil export revenue and also increase in energy revenues from
the sale in the country. According to the results of the model decision makers in the
energy sector would give the best policy and solutions to the government and
organizations, so that, given shortage of energy resources in the world and the reduction
of these resources, supplying these resources are managed and controlled in the
economy.

Key words: Energy, energy prices adjustment, energy sector investment
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