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Abstract

This research is entitled - The role of the sugar industry in the gross
national product in the Sudan during the period (2000 — 2017)

The research problem was the following questions: To what extent does
the sugar industry contribute to the Sudanese economy? -Are sugar
factories in Sudan working according to their design capacity or is there a
gap? -Is there a surplus or deficit in sugar production in Sudan?

-What are the problems and obstacles facing the sugar factories in
Sudan? The aim of this research was to identify the contribution of the
sugar industry to the Sudanese economy and to identify the size of the
gap between the quantity produced and consumed, to identify the size of
the design and production capacity of sugar factories in Sudan, and to
identify the problems and obstacles facing the sugar industry in Sudan.

The study followed the historical methodology to track the
phenomenon under study beside the analytical method to analyze and
clarify the contribution of sugar industry in the Sudanese economy. In the
applied side, the study relied on statistical method. The research reached
the most important results: There is a gap between the design capacity
and the production capacity of the majority of sugar factories Sudan, the
gap between the production and consumption of sugar in Sudan, and the
existence of a direct relationship between the proportion of sugar
contribution to GDP and the Sudanese economy is represented by the rate
of economic growth. The research has made a number of
recommendations, the most important of which are the following: The
state should develop policies related to increasing sugar production,
which positively affects the contribution of sugar to the GDP, supporting
existing sugar factories, rehabilitating and solving their problems,
providing modern machines to reach their maximum capacity, and
working to increase Sugar production in Sudan by increasing the area
under sugar cane to cover the increasing consumption .
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Variable Coefficient Std. Error t-Statistic Prob.

C 2.990828 1.178969 2.536816 0.0220

SGR 2.021999 0.826077 2447712 0.0263

R-squared 0.272439| Mean dependent var 5.672222

Adjusted R-squared 0.226967| S.D. dependent var 2.102885

S.E. of regression 1.848905| Akaike info criterion 4.171503

Sum squared resid 54.69518| Schwarz criterion 4.270433

Log likelihood -35.54353| Hannan-Quinn criter. 4.185144

F-statistic 5.991296| Durbin-Watson stat 1.787547
Prob(F-statistic) 0.026293
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Breusch-Godfrey Serial Correlation LM Test:

F-statistic 1.767864] Prob. F(2,14) 0.2067

Obs*R-squared 3.629340| Prob. Chi-Square(2) 0.1629
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Heteroskedasticity Test: White

F-statistic 0.539984| Prob. F(2,15) 0.5937

Obs*R-squared 1.208921| Prob. Chi-Square(2) 0.5464
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Scaled explained
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PRI LBy gai Jara sl
2000 8.4 2.1
2001 10.8 2.2
2002 6 2.2
2003 6.3 2

2004 5.1 1.8
2005 5.6 1.6
2006 6.5 1.43
2007 5.7 1.42
2008 3.8 1.2
2009 4.5 1.1
2010 6.5 0.89
2011 3.8 1.1
2012 0.7 0.89
2013 6.8 1.1
2014 7 0.73
2015 5.4 0.54
2016 4 0.81
2017 5.2 0.76
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653,59 061,17 092,289 596,403 | 01/2000
766,20 893,128 625,321 200,375 | 02/2001
500,35 628,42 067,330 268,398 | 03/2002
400,17 606,9 020,327 895,427 | 04/2003
609,24 031,107 531,318 002,393 | 05/2004
17,856 17,913 909,327 200,400 | 06/2005
29,045 3,081 088,347 040,405 | 07/2006
30,587 339 284,342 402,300 | 08/2007
30,400 203,112 356,395 382,100 | 09/2008
0 1,024,506 297,532 344,400 | 10/2009
7,586 670,194 39 330,981 355,800 | 11/2010
719,991 33 5,600 324,774 349,800 | 12/2011
137,81 1,118,32 67 73,000 301,952 471,100 13/2012
109,66 810.626 70 74,400 271,077 349,800 14/2013
181,17 1,299,255 36 67,800 252,673 471,100 | 15/2014
24 70,500 228,093 302,200 | 16/2015
669,528 348,464 28,000 1,838,199 | 3,816,000 £5aaall
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54193 | 00/99 | 64522 | 00/99| 86378 | 00/99 | 71696 | 00/99

59708 | 01/00| 62206| 01/00| 85110 01/00| 82056| 01/00
64310 | 02/01| 78186 | 02/01 | 85037 | 02/01| 94188 | 02/01
76383 | 03/02| 85021 | 03/02| 87067 | 03/02| 81595| 03/02
73488 | 04/03 | 78692 | 04/03 | 87759 | 04/03 | 87081 | 04/03
87514 | 05/04| 72400| 05/04| 72002 | 05/04| 86615| 05/04
81371 | 06/05| 80630| 06/05| 81136 | 06/05| 84771| 06/05
89510 | 07/06| 92038 | 07/06 | 83050, 07/06| 87211| 07/06
90817 | 08/07| 85536| 08/07| 81100, 08/07| 84831 | 08/07
97511 | 09/08 | 87117| 09/08 | 84151 | 09/08 | 87615| 09/08
75491 | 10/09 | 76604 | 10/09 | 57264 | 10/09 | 88173 | 10/09
93676 | 11/10| 70844 | 11/10| 74704 | 11/10| 91757| 11/10
89588 | 12/11| 76708 | 12/11| 66037 | 12/11| 92440| 12/11
89550 | 13/12| 76006 | 13/12| 56170 13/12| 80224 | 13/12
65368 | 14/13 | 73086 | 14/13 | 59485 | 14/13| 73138 | 14/13
58037 | 15/14| 64269 | 15/14| 67587 | 15/14| 62780 | 15/14
52688 | 16/15| 54616 | 16/15| 54959 | 16/15| 65830| 16/15
50262 | 17/16 | 54283 | 17/16 | 57521 | 17/16 | 71050 | 17/16
45069 | 18/17| 56097 | 18/17| 58059 18/17| 66612 | 18/17
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104700 5235 2001-2000 1
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166988 7408 2003 -2002 3
183000 8349 2004 -2003 4
190000 9150 2005 - 2004 5
200000 9500 2006 -2005 6
200000 10000 2007 -2006 7
dgia 20000 100 2008 -2007 8
agia 2079 104 2009 -2008 9
dgia 2250 113 2010 -2009 10
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Auia 3180 159 2012 -2011 12
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Auia 5000 250 2014 -2013 14
dgia 4900 245 2015 -2014 15
dgia 9000 450 2016 -2015 16
Auia 10900 545 2017 -2016 17
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Null Hypothesis: EGR has a unit root

Exogenous: Constant, Linear Trend

Lag Length: 1 (Automatic - based on SIC, maxlag=3)

t-Statistic | Prob.*

Augmented Dickey-Fuller test statistic| -4.315606 | 0.0184
Test critical values:| 1% level -4.667883
5% level -3.733200
10% level -3.310349

*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 16

Augmented Dickey-Fuller Test Equation

Dependent Variable: D(EGR)

Method: Least Squares

Date: 11/27/19 Time: 20:58

Sample (adjusted): 2002 2017

Included observations: 16 after ad

justments

Variable

Coefficien
t

Std. Error

t-Statistic

Prob.

EGR(-1)

-1.244349

0.288337

-4.315606

0.0010

D(EGR(-1))

0.309899

0.215669

1.436922

0.1763

C

7.795748

2.381963

3.272825

0.0067

@TREND("2000")

-0.123971

0.105104

-1.179508

0.2611

R-squared

0.668751

Mean dependent var

0.350000

Adjusted R+
squared

0.585939

S.D. dependent var|

2.483546

S.E. of regression

1.598101

Akaike info criterion

3.987828

Sum squared resid

30.64713

Schwarz criterion

4.180975

Log likelihood

-27.90262

Hannan-Quinn

criter.

3.997718

F-statistic

8.075517

Durbin-Watson stat

1.975213

Prob(F-statistic)

0.003277
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Null Hypothesis: SGR has a unit roof|

Exogenous: Constant, Linear Trend

Lag Length: O (Automatic - based on SIC, maxlag=3)

t-Statistic | Prob.*

Augmented Dickey-Fuller test statistic| -2.133609 | 0.4926
Test critical values:| 1% level -4.616209
5% level -3.710482
10% level -3.297799

*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 17

Augmented Dickey-Fuller Test Equation

Dependent Variable: D(SGR)

Method: Least Squares

Date: 11/27/19 Time: 21:07|

Sample (adjusted): 2001 2017

Included observations: 17 after adjustments

Variable

Coefficien
t

Std. Error

t-Statistic

Prob.

SGR(-1)

-0.578122

0.270960

-2.133609

0.0511

C

1.198894

0.624082

1.921051

0.0753

@TREND("2000")

-0.054646

0.028989

-1.885035

0.0804

R-squared

0.257430

Mean dependent var|

0.078824

Adjusted R+
squared

0.151348

S.D. dependent var,

0.183128

S.E. of regression

0.168702

Akaike info criterion

0.562579

Sum squared resid

0.398446

Schwarz criterion

0.415541

Log likelihood

7.781922

Hannan-Quinn

criter.

0.547963

F-statistic

2426717

Durbin-Watson stat

1.838946

Prob(F-statistic)

0.124498
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Null Hypothesis: D(SGR) has a unit root

Exogenous: Constant, Linear Trend

Lag Length: 0 (Automatic - based on SIC, maxlag=3)

t-Statistic | Prob.*

Augmented Dickey-Fuller test statistic| -5.453301 | 0.0026
Test critical values:| 1% level -4.667883
5% level -3.733200
10% level -3.310349

*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 16

Augmented Dickey-Fuller Test Equation

Dependent Variable: D(SGR,2)

Method: Least Squares

Date: 11/27/19 Time: 21:04

Sample (adjusted): 2002 2017

Included observations: 16 after ad

justments

Variable

Coefficien
t

Std. Error

t-Statistic

Prob.

D(SGR(-1))

-1.333194

0.244475

-5.453301

0.0001

C

-0.226713

0.106287

-2.133030

0.0526

@TREND("2000")

0.011563

0.009704

1.191571

0.2547

R-squared

0.697877

Mean dependent var

0.009375

Adjusted R+
squared

0.651397

S.D. dependent var

0.300854

S.E. of regression

0.177632

Akaike info criterion

0.450846

Sum squared resid

0.410190

Schwarz criterion

0.305986

Log likelihood

6.606769

Hannan-Quinn

criter.

0.443428

F-statistic

15.01444

Durbin-Watson stat

2.238737

Prob(F-statistic)

0.000418
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Date: 11/27/19 Time: 21:08

Sample (adjusted): 2003 2017

Included observations: 15 after adjustments

Trend assumption: No deterministic trend (restricted constant)

Series: SGR EGR|

Lags interval (in first differences): 2 to 2

Unrestricted Cointegration Rank Test (Trace)
Hypothesize
d Trace 0.05
No. of CE(s)| Eigenvalue Statistic  |Critical Value| Prob.**
None 0.491124 16.47345 20.26184 | 0.1534
At most 1 0.344712 6.340197 9.164546 | 0.1660

Trace test indicates no cointegration at the 0.05 level

* denotes rejection of the hypothesis at the 0.05 level

**MacKinnon-Haug-Michelis (1999) p-values

Unrestricted Cointegration Rank Test (Maximum Eigenvalue)

Hypothesize
d Max-Eigen 0.05
No. of CE(s)| Eigenvalue Statistic  |Critical Value| Prob.**
0.650708 15.29270 15.49471
None 0.0224
0.379621 4.774242 3.841466
At most 1 0.0260

Max-eigenvalue test indicates no cointegration at the 0.05 level

* denotes rejection of the hypothesis at the 0.05 level

**MacKinnon-Haug-Michelis (1999) p-values

Unrestricted Cointegrating Coefficients (normalized by

b*S11*b=I):
SGR EGR C
0.844703 0.536809 | -3.577689
1.190612 | -0.361881 1.199547
Unrestricted Adjustment Coefficients (alpha):
D(SGR) -0.100161 | -0.080562
D(EGR) -0.893135 0.675314
1 Cointegrating Log
Equation(s): | likelihood -21.28701




Normalized cointegrating coefficients (standard error in
parentheses)

SGR EGR C

1.000000 0.635500 | -4.235439

(0.24002) | (1.25675)

Adjustment coefficients (standard error in parentheses)

D(SGR) | -0.084607

(0.04168)

D(EGR) | -0.754434

(0.35751)
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Dependent Variable: EGR

Method: Least Squares

Date: 11/27/19 Time: 20:04

Sample: 2000 2017

Included observations: 18

Coefficien

Variable

t

Std. Error

t-Statistic

Prob.

C

2.990828

1.178969

2.536816

0.0220

SGR

2.021999

0.826077

2447712

0.0263

R-squared

0.272439

Mean dependent var

5.672222

Adjusted R+
squared

0.226967

S.D. dependent var|

2.102885

S.E. of regression

1.848905

Akaike info criterion

4.171503

Sum squared resid

54.69518

Schwarz criterion

4.270433

Log likelihood

-35.54353

Hannan-Quinn
criter.

4.185144

F-statistic

5.991296

Durbin-Watson stat

1.787547

Prob(F-statistic)

0.026293

Breusch-Godfrey Serial Correlation LM Test:
|

F-statistic

1.767864

|
Prob. F(2,14)

0.2067

Obs*R-squared

3.629340

Prob. Chi-Square(2)

0.1629

Test Equation:

Dependent Variable: RESID

Method: Least Squares

Date

:11/27/19 Time: 20:05

Sample

: 2000 2017

Included observations: 18

Presample missing value lagged residuals set to zero.

Variable

Coefficien
t

Std. Error

t-Statistic

Prob.

C

-0.171789

1.132686

-0.151665

0.8816

SGR

0.132456

0.794032

0.166815

0.8699

RESID(-1)

0.132567

0.241207

0.549599

0.5913

RESID(-2)

-0.447760

0.243084

-1.842000

0.0868

R-squared

0.201630

Mean dependent var

-4.93E-
17

Adjusted R+
squared

0.030551

S.D. dependent var|

1.793701

S.E. of regression

1.766089

Akaike info criterion

4.168542

Sum squared resid

43.66699

Schwarz criterion

4.366403




Log likelihood

-33.51688

Hannan-Quinn
criter.

4.195824

F-statistic

1.178576

Durbin-Watson stat

1.916187

Prob(F-statistic)

0.353275

Heteroskedasticity Test: White
I

F-statistic

0.539984

|
Prob. F(2,15)

0.5937

Obs*R-squared

1.208921

Prob. Chi-Square(2)

0.5464

Scaled explained

S5/0.931134 Prob. Chi-Square(2)0.6278
Test Equation:
Dependent Variable: RESID"2
Method: Least Squares
Date: 11/27/19 Time: 20:05
Sample: 2000 2017
Included observations: 18
Coefficien
Variable t Std. Error |t-Statistic |Prob.
C 11.69127 |8.545626 |1.368100 |0.1914
SGR"2 4.745721 14.604501 |1.030670 |0.3190
SGR -13.81413(13.29640 |-1.038938 |0.3153
R-squared0.067162 | Mean dependent var3.038621
Adjusted R+
squared-0.057216 S.D. dependent var4.365790

S.E. of regression

4.488950

Akaike info criterion

5.992126

Sum squared resid

302.2600

Schwarz criterion

6.140522

Log likelihood

-50.92914

Hannan-Quinn
criter.

6.012588

F-statistic

0.539984

Durbin-Watson stat

1.998436

Prob(F-statistic)

0.593671
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