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Abstract

The study dealt with the trends of the demand of the industrial power
sector in Sudan during the period 1997-2017 by identifying the volume of
demand as a result of the expansion of industrial projects within limited
design capacity of the energy production sources. High without other sectors
to achieve political gain. From this the problem of research emerged in the
adequacy of the volume of generation of electricity in the national grid to
supply the industrial sector? What is the future demand for electricity
consumption? What is the impact of the provision of electric power in
determining the construction and distribution of industrial sites
geographically? What are the variables affecting the size of the industrial
sector demand for electric energy and the degree of its impact? Through this
problem, the study assumed a statistically significant relationship between
the demand of the industrial sector and the size of generation in the national
grid, the demand of other sectors (residential, agricultural, government), the
number of industrial projects, the unit price per unit of consumption of the
electric power sector.

In order to reach the real factors affecting the future demand through
the available data, the scientific and statistical methodology was used to
determine the model of the phenomenon under study, use the econometric
method to formulate its hypotheses, use the econometric methodology to
estimate the values of the coefficients of the model, and conduct statistical
tests to verify their significance. Finally, assess the model's forward-looking
capacity to predict future industrial demand. The study concluded that the
size of generation in the national grid is less than the volume of demand, so
all the energy produced is consumed in addition to the existence of a deficit
that is distributed to the industrial sector and the rest of the sectors without
the residential sector. Electrical power, especially for the industrial sector.

The practical importance of the study in highlighting one of the most
important economic sectors, which depends directly on electric power,
which contributes high percentages of the gross national product in addition
to other productive sectors, in addition to it represents a new addition in the
field of research and opened the door for researchers to research the problem
of the study Several aspects serve scientific research, and the possibility of
applying its results in the formulation of policies that increase the increase of
electricity production and predict the size of the demand of the industrial
sector in the future.
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PC Ns cop TPG CsI L
*0.07 **472 933.8 2130 468.78 1997
*0.12 **482 1026 2160 311 1998
*0.12 **532 1107 2423 331 1999
*0.16 **636 1222 2569.2 343 2000
*0.19 **708 1150.9 2840 412.4 2001
*0.21 **741 1414.9 3093.5 343 2002
*0.21 **922 1806.5 3354 513.5 2003
*0.24 **971 2077.02 3749 419.13 2004
*0.24 **1101 2496.52 4142.4 490.68 2005
0.21 1178 2891.6 4521.23 566 2006
0.21 1182 3227.4 5021 608.3 2007
0.21 1242 3739.2 5506.4 546.2 2008
0.18 1294 4345.7 6371.5 714.3 2009
0.18 1304 5130 7653.3 890 2010
0.18 1412 5650 8455.2 1050 2011
0.18 1545 6490 9436 1130 2012
0.18 1676 7208 10606.8 1397 2013
0.18 1752 8082 11848.3 1628 2014
0.18 1852 8990.4 13132.7 1500.3 2015
0.18 2006 10001.4 14871 1794.1 2016
1.78 2216 10957.8 16432.7 2003.4 2017

53 ganall LSl a5 il A g AS ) - gl Sl Aalal) i guad) AS &N jdenal)
CAial) b ) lnal) 4 e s A cilily *

(Sl O gad) i A gl ) Ay gl jabaa (e cliby **
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Exogenous: Constant

Null Hypothesis: TPG has a unit root

Bandwidth: 1 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*
Phillips-Perron test statistic 12.49018 1.0000
Test critical values: 1% level -3.808546
5% level -3.020686
10% level -2.650413
*MacKinnon (1996) one-sided p-values.
Residual variance (no correction) 26418.63
HAC corrected variance (Bartlett kernel) 25959.81
Phillips-Perron Test Equation
Dependent Variable: D(TPG)
Method: Least Squares
Date: 12/17/18 Time: 23:20
Sample (adjusted): 1998 2017
Included observations: 20 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
TPG(-1) 0.123161 0.009949 12.37961 0.0000
C -47.75218 72.56226 -0.658086 0.5188
R-squared 0.894893 Mean dependent var 715.1350
Adjusted R-squared 0.889054 S.D. dependent var 514.3731
S.E. of regression 171.3302 Akaike info criterion 13.21970
Sum squared resid 528372.5 Schwarz criterion 13.31927
Log likelihood -130.1970 Hannan-Quinn criter. 13.23914
F-statistic 153.2547 Durbin-Watson stat 1.876915
Prob(F-statistic) 0.000000
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Null Hypothesis: COP has a unit root
Exogenous: Constant
Bandwidth: 2 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*
Phillips-Perron test statistic 8.800193 1.0000
Test critical values: 1% level -3.808546
5% level -3.020686
10% level -2.650413
*MacKinnon (1996) one-sided p-values.
Residual variance (no correction) 15602.72
HAC corrected variance (Bartlett kernel) 19661.36
Phillips-Perron Test Equation
Dependent Variable: D(COP)
Method: Least Squares
Date: 12/17/18 Time: 23:20
Sample (adjusted): 1998 2017
Included observations: 20 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
COP(-1) 0.103117 0.010411 9.904372 0.0000
C 93.93950 50.57284 1.857509 0.0797
R-squared 0.844957 Mean dependent var 501.2000
Adjusted R-squared 0.836343 S.D. dependent var 325.4706
S.E. of regression 131.6676 Akaike info criterion 12.69308
Sum squared resid 312054.4 Schwarz criterion 12.79265
Log likelihood -124.9308 Hannan-Quinn criter. 12.71252
F-statistic 98.09658 Durbin-Watson stat 1.687892

Prob(F-statistic) 0.000000
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Null Hypothesis: NS has a unit root
Exogenous: Constant
Bandwidth: 0 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic 2.163459 0.9998
Test critical values: 1% level -3.808546
5% level -3.020686
10% level -2.650413

*MacKinnon (1996) one-sided p-values.

Residual variance (no correction) 2465.384
HAC corrected variance (Bartlett kernel) 2465.384

Phillips-Perron Test Equation

Dependent Variable: D(NS)

Method: Least Squares

Date: 12/17/18 Time: 23:21

Sample (adjusted): 1998 2017

Included observations: 20 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

NS(-1) 0.055616 0.025707 2.163459 0.0442

C 23.21907 31.80495 0.730046 0.4748
R-squared 0.206369 Mean dependent var 87.20000
Adjusted R-squared 0.162278 S.D. dependent var 57.18355
S.E. of regression 52.33847 Akaike info criterion 10.84798
Sum squared resid 49307.69 Schwarz criterion 10.94755
Log likelihood -106.4798 Hannan-Quinn criter. 10.86742
F-statistic 4.680553 Durbin-Watson stat 1.800867

Prob(F-statistic) 0.044204
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Null Hypothesis: D(PC) has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 1 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*
Phillips-Perron test statistic 2.397064 1.0000
Test critical values: 1% level -4.532598
5% level -3.673616
10% level -3.277364
*MacKinnon (1996) one-sided p-values.
\Warning: Probabilities and critical values calculated for 20 observations
and may not be accurate for a sample size of 19
Residual variance (no correction) 0.106427
HAC corrected variance (Bartlett kernel) 0.101961
Phillips-Perron Test Equation
Dependent Variable: D(PC,2)
Method: Least Squares
Date: 12/17/18 Time: 23:22
Sample (adjusted): 1999 2017
Included observations: 19 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(PC(-1)) 2.689429 4.919075 0.546735 0.5921
C -0.278061 0.227833 -1.220458 0.2400
@TREND("1997") 0.031279 0.017799 1.757301 0.0980
R-squared 0.172504 Mean dependent var 0.081579
Adjusted R-squared 0.069067 S.D. dependent var 0.368454
S.E. of regression 0.355503 Akaike info criterion 0.913371
Sum squared resid 2.022113 Schwarz criterion 1.062493
Log likelihood -5.677021 Hannan-Quinn criter. 0.938608
F-statistic 1.667719 Durbin-Watson stat 1.307673
Prob(F-statistic) 0.219851
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Date: 12/21/18 Time: 16:46

Sample (adjusted): 1999 2017

Included observations: 19 after adjustments
Trend assumption: Linear deterministic trend
Series: CSI COP NS PC TPG

Lags interval (in first differences): 1 to 1

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05

No. of CE(s) Eigenvalue Statistic Critical Value Prob.**

None * 0.823690 96.82123 69.81889 0.0001

At most 1 * 0.769985 63.84648 47.85613 0.0008

At most 2 * 0.607131 35.92387 29.79707 0.0087

At most 3 * 0.491757 18.17257 15.49471 0.0193

At most 4 * 0.243956 5.313458 3.841466 0.0212

Normalized cointegrating coefficients (standard error in parentheses)
Csl COP NS PC TPG

1.000000 0.744714 -1.383968 5448.961 -0.509509
(0.21614) (0.51085) (1549.60) (0.10044)
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Dependent Variable: LOG(CSI)
Method: Least Squares
Date: 12/21/18 Time: 17:02
Sample (adjusted): 1999 2017
Included observations: 19 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
C -2.884161 1.282523 -2.248818 0.0411
LOG(COP) -0.417711 0.374482 -1.115437 0.2834
LOG(NS) 0.018870 0.320276 0.058918 0.9539
LOG(TPG) 1.468423 0.367929 3.991047 0.0013
D(PC(-1)) 0.387984 1.737224 0.223336 0.8265
R-squared 0.977205 Mean dependent var 6.601135
Adjusted R-squared 0.970692 S.D. dependent var 0.607228
S.E. of regression 0.103955 Akaike info criterion -1.468779
Sum squared resid 0.151294 Schwarz criterion -1.220243
Log likelihood 18.95340 Hannan-Quinn criter. -1.426717
F-statistic 150.0410 Durbin-Watson stat 2.667089
Prob(F-statistic) 0.000000
(8) ol Gala
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Dependent Variable: LOG(CSI)
Method: Least Squares
Date: 12/21/18 Time: 17:17
Sample: 1997 2017
Included observations: 21
Variable Coefficient Std. Error t-Statistic Prob.
C -1.134026 0.434742 -2.608505 0.0173
LOG(TPG) 0.892439 0.050423 17.69921 0.0000
R-squared 0.942816 Mean dependent var 6.538642
Adjusted R-squared 0.939807 S.D. dependent var 0.612388
S.E. of regression 0.150245 Akaike info criterion -0.862701
Sum squared resid 0.428900 Schwarz criterion -0.763222
Log likelihood 11.05836 Hannan-Quinn criter. -0.841111
F-statistic 313.2619 Durbin-Watson stat 1.358582
Prob(F-statistic) 0.000000
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