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Table 1. Equations of the general time trend of the development of the total area, production, the amount of domestic
consumption, the size of the food gap, the self-sufficiency ratio, the population, the average per capita share,
the quantity of exports and imports, and the value of sugar during the period (2002-2021)

variable Equation of the general time T R? = Average Annual rate
trend of change%
Total area (thousand acres) Yi=57975.1 +29.2 Xi **(176) 095 **309.3 716.9 25
Domestic production (in thousand tons) Yi=144958.7 +73.1 Xi **(179) 094 **3189 1976.1 3.7
Quantity of domestic consumption (thousand tons) Yi=163862.8 + 82.9 Xi **(228) 097 **516.1 2896.7 29
Food gap size (in thousand tons) Yi=18904.1 - 8.9 Xi (21) 016 43 -920.6 -
Self-sufficiency ratio (%) Yi=1094.9 +0.58 Xi **4.1) 050 **165 677 1
Average per capita (kg/year) Yi=452.7 + 0.252 Xi **6.8) 072 **46.1 343 19.8
Population (million people) Yi=3601.1 + 1.833 Xi **(304) 099 **8221 86.7 211
Export Quantity (Thousand Tons) Yi=17894993 +8929.2 Xi  **(5.3) 061 **27.1 2633 34
Import quantity (thousand tons) Yi=16752.9- 7.8 Xi (-1.12) 0.19 10.2 1064.7 -
Sugar value (millions of dollars) Yi=113875.3 +57 Xi **9.8) 084  **96 749.1 7.71

Where: yi is the value of the dependent variable represented in (Production, domestic consumption, food gap size, self-sufficiency ratio, quantity of
imports, quantity of exports, population number, average per capita share and value of sugar)xi: Factor time in years as an independent

variable, where i (1,2,3..ccccecerueeee ,20)

The numbers in parentheses below the estimates indicate the calculated (t) value, ** denotes significance at the level (0.01), * indicates

significance at the (0.05) level.
Source: It was collected and calculated from the data in Table No. (1).
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Table 2. Evolution of indicators for the production adequacy periods, import coverage, and the amount of surplus and
deficit of sugar allocated for domestic consumption in Egypt during the period(2002-2021) .

The period of Import surplus and deficit

Daily suffici enrt) roduction coverage  Thesumofthe Quantity The period of adequacy  Food

Year consumption for consur% tion per period for  two periods per in of the surplus and deficit ~ Security
(thousand tons) dap P consumption day thousand in domestic consumption Coefficient
y per day tons per day Value**

2002 5.48 250.57 202.8 453.33 484.00 88.33 0.24
2003 5.75 223.35 194.3 417.66 303.00 52.66 0.14
2004 6.03 227.30 153.3 380.60 94.00 15.60 0.04
2005 6.66 224.82 136.3 361.10 -26.00 -3.90 -0.01
2006 7.27 216.66 1375 354.14 -79.00 -10.86 -0.03
2007 7.12 246.80 131.4 378.20 94.00 13.20 0.04
2008 7.02 22521 155.5 380.66 110.00 15.66 0.04
2009 745 229.47 158.6 388.08 172.00 23.08 0.06
2010 7.66 257.92 127.7 385.63 158.00 20.63 0.06
2011 753 251.78 148.7 400.44 267.00 35.44 0.10
2012 7.84 255.76 164.0 419.75 429.00 54.75 0.15
2013 8.14 268.90 130.3 399.16 278.00 34.16 0.09
2014 8.77 262.12 136.9 398.99 298.00 33.99 0.09
2015 9.10 260.78 1132 374.02 82.00 9.02 0.02
2016 9.21 238.66 95.6 334.26 -283.00 -30.74 -0.08
2017 9.29 242.15 88.3 33044 -321.00 -34.56 -0.09
2018 9.19 259.72 98.0 357.71 -67.00 -7.29 -0.02
2019 9.39 257.21 921 349.34 -147.00 -15.66 -0.04
2020 9.80 258.37 94.0 352.35 -124.00 -12.65 -0.03
2021 10.02 284.85 96.0 380.87 159.00 15.87 0.04
Average 7.94 **Strategic stock = 1881 Food Security Factor =0.649

** The value of the food security factor = (the size of the strategic stock (the sum of the surplus or deficit) + the amount of domestic consumption).

Source: Calculated from the data of Table No. (1)
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Table 3. Equations of the time trend, the supplied area, the total production of the crop, the production supplied to the
crop, the amount of sugar produced, and the amount of sugar that can be produced In Egypt during the

period (2002-2021) .

Equation of the general

Annual rate of

i 2
variable time trend T R F Average change%

supplied space =18466.7 + 9.35 Xi **(38.11) 098 **1452 331 2.8

total production =792632.8 +402.54Xi **(4.82) 056 **2321 17071.5 24

sugar cane supplier production Vi=284553.94 + 136.7Xi **(32.42) 0.98 **1116.7 10404.5 13
The amount of sugar produced Yi=17800.7 +10.37Xi **(2.89) 025 **331 1063.6 1

The amount of sugar that can be produced  Yi=145259 + 7341 Xi  **(12.83) 0.90 **1645 2404.8 31

supplied space =39508.4 + 19.83Xi **(11.13) 097 **1238 3859 5.14

total production =804439.5 + 406.3Xi **(10.68) 0.86 **114.13 7879.9 5.2

Sugar beet supplier production Yi=781607.5 + 392.13Xi **(11.81) 0.89 **139.4 7162.2 55
The amount of sugar produced Vi=127158.1 + 63.7Xi **(149) 093 **221.8 9125 7

The amount of sugar that can be produced  Yi=126999.3 + 63.62Xi **(13.9) 0.91 **191.3 960.9 6.6

Where: yi is the value of the dependent variable represented in (The supplied area, the total production of the crop, the production supplied to the
crop, the amount of sugar produced and the amount of sugar that can be produced )

xi: Factor time in years as an independent variable, where i (20, .......,

3,2,1)

The numbers in parentheses below the estimates indicate the calculated (t) value, ** denotes significance at the level (0.01), * indicates

significance at the (0.05) level.
Source: It was collected and calculated from the data in Table No. (2).
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Chart 2. to predict the amount of sugar consumed for the
period (2022-2030)

TSy P aors
SRR whhametart

6 A000)
SE T ]
[ T
= H — e
/5 e
: sf ;
. J
mE 3
E SN B . . . . =
i) 6 o s on rar] In

2 Sl § gl ) i3
il ol il i Y (3) o) IS5 (6) o5 Jaadl
8 oadll ana ¢ Calf i (2030-2022) 85l Sl e iy Sl 5 sandl) 3peS)
Mg s il 849 4V sn @i o 8 giall (e (2025) ple e Latiall 4y S
Ob <all 4620 sn 533533 ¢(2030) ale Gl all 895.6 (N s> Jual
Boadl & Qaliad) Cugas (il (e 2025 alas & Jae %5 .44 523 Jici
il Apel 853 31 Jana cpo ST DA 850 31 (o (o ) A S

B 8 e gadll Ja Lae

Table 6. Forecasting the amount of the diabeticgap for the
period (2022-2030)

Period gap Lowe_r 95.0% Uppe_r 95.0%
Forecast Limit Limit
2022 821.526 413.33 1229.72
2023 830.789 330.853 1330.73
2024 840.053 262.776 1417.33
2025 849.316 203.901 1494.73
2026 858.579 151.562 1565.6
2027 867.842 104.177 1631.51
2028 877.105 60.7125 1693.5
2029 886.368 20.4532 1752.28
2030 895.632 -17.1233 1808.39

Chart 3. Forecasting the amount of the sugar gap for the
period (2022-2030)
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Table 4. Forecasting the quantity of sugar produced for

the period(2030-2022)
Period prod Lower 95.0% Upper 95.0%
Forecast Limit Limit
2022 2743.05 2498.7 2987.39
2023 2816.09 2568.45 3063.74
2024 2889.14 2637.94 3140.34
2025 2962.19 2707.19 3217.18
2026 3035.24 2776.22 3294.25
2027 3108.28 2845.02 337154
2028 3181.33 2913.62 3449.04
2029 3254.38 2982.02 3526.74
2030 332743 3050.23 3604.62

Chart 1. to predict the amount of sugar produced for the
period (2022-2030)
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Table 5. Forecasting the amount of sugar consumed for
the period (2022-2030)

Period Cons Lower 95.0% Upper 95.0%
Forecast Limit Limit
2022 3739.05 3602.24 3875.85
2023 3852.47 3691.71 4013.23
2024 3931.84 3761.92 4101.77
2025 4011.22 3832.6 4189.84
2026 4090.6 3903.68 427751
2027 4169.98 3975.12 4364.83
2028 4249.35 4046.87 4451.83
2029 4328.73 41189 4538.56
2030 4408.11 4191.17 4625.04
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Table 7. Forecasting the amount of the sugar gap after
increasing the quantity produced by 10% for the
period (2022-2030)

Period Gap N Lower 95.0% Upper 95.0%
Forecast Limit Limit
2022 604.385 386.279 822.492
2023 798.994 580.858 1017.13
2024 754.855 462.338 1047.37
2025 737.557 435.235 1039.88
2026 730.779 426.978 1034.58
2027 728.122 424095 1032.15
2028 727.081 423.019 1031.14
2029 726.673 422.606 1030.74
2030 726.513 422.445 1030.58

Chart 4. Forecasting the amount of sugar gap after
increasing the quantity produced by 10% for the
period (2022-2030)
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Source: Calculated from the data of Table No. (1)
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Table 1. The evolution of the total area, production, domestic consumption, the size of the food gap, the rate of self-
sufficiency, the average share and number of the population, the amount of exports and imports, the value of
sugar, the percentage of dependence on abroad, agricultural investment, the exchange rate and individual

income during the period (2002-2021)

> 8 - @ 2 =7
ST 2,60 Ho S 8 - S s o 5% 285 § CE8 ®§.T
e _SSEEC 2 o S £ e =292~ o2cl C9 S8 T LB
g ciEmiiifipsipec 32l 38 E- BEHpLE p080 wen2fs SiE
o o = S= = == = = =
~  BEerESggE° s 7 302 S ¢ E38°5gs TDEfsg8 £U5 $Egs
2003 462 1285 2100 -815 6119 31 72.59 18 1118 186.53 50.9 6.26 13 0.974
2004 472 1370 2200 -830 6227 32 73.98 152 924 23752 418 5.79 14 1.209
2005 501 1498 2432 934 6160 33 75.38 13 908 342 37.2 5.79 15 1.313
2006 515 1576 2655 -1079 59.36 34 76.78 108 1000 483.8  39.1 5.75 14 1.391
2007 520 1758 2600 -842 6762 3 78.16 103 936 37797 359 5.79 14 1.744
2008 625 1582 2564 982 6170 34 79.54 81 1392 41844 543 545 12 2.183
2009 612 1710 2720 -1010 62.87 34 80.95 105 1382 742595 50.3 5.76 17 2.292
2010 670 1975 2795 -820 7066 35 82.47 345 978 856.8 349 5.67 16 2.663
2011 725 1897 2750 -853 6898 35 84.11 553 1120 1144.25 40.7 597 15 2.864
2012 835 2004 2860 -856 70.07 36 5.9 391 1485 914.55 516 6.1 16 3.049
2013 805 2188 2970 -182 7367 34 87.81 412 1060 834.179 35.2 6.88 16 2.885
2014 842 2298 3200 902 7181 35 89.81 357 1200 82836 39.3 7.09 15 2.870
2015 852 2372 3320 -948 7145 35 91.92 273 1330 677.785 429 8.78 16 2477
2016 872 2197 3360 -1163 6539 35 93.78 242 880 94146 289 10.2 17 2172
2017 881 2249 3390 -1141 66.34 36 97.55 274 820 940 253 1785 2.2 1417
2018 897 2388 3356 968 7116 36 99.21 346 901 1086.54 268 17.88 25 1521
2019 911 2415 3427 -1012 7047 36 101.6 391 865 115437 252 16.8 2.6 1.699
2020 927 2532 3577 -1045 70.79 35 104.9 486 921 130398 257 16.85 2.7 1.731
2021 936 2854 3657 -803 78.04 36 106.3 564 962 131624 25.7 16.98 2.8 1.724
minimum 462 1285 2000 627 5936 30 7123 13 820 18654 252 5.45 12 0.955
the highest 936 2854 3657 78.04 36 106.3 564 1485 1316.24 54.3 16.98 2.8 3.049
average 716.85 1976.1 2896.7 920.6 67.7 343 86.7 2633 1064.7 749.1 38.1 9.18 1.77 1.96
Source:1 - Central Agency for Public Mobilization and Statistics - Livestock Statistics - Miscellaneous Issues
2 - Central Agency for Public Mobilization and Statistics, Annual Bulletin of the Movement of Production and Foreign Trade and Available for

Consumption of Agricultural Commaodities, Various Issues.
3 - International Monetary Fund website www.imf.org/external/data.htm
4- The website of the Food and Agriculture Organization. www.fao.org..
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Table 2. Evolution of the supplied area, total production, supplied production, the quantity of sugar produced, the
quantity of sugar that can be produced, the annual energy utilization of the factory, the actual extraction rate
and the operational efficiency ratio of sugar in Egypt during the period(2002-2021)

sugar cane Sugar beet
" - © - e bS] 87 8 - - - e 5 % 8
g S § s5£8 5 £ &, B2 %3 s5£§8 5 £ ¢

= c o+ = — o O =
s 59 52 F2 82 B, £ 2 2% 58 z? 2 EE E. : ¢
S8 c2 88 B8 3T E2 S & ng 58 2288 3= ET & 8
= so 88 52 28 58235 § £ Sz B8 32T 28 58%T 25 § E
S =5 S3 c8¥ €8 Eggi":_l B b 85 323 c® 25 25¢ B8 B w
52 52 53 S5 587Ee g ® 2% BE 82 5T 5B e £ s
50 o = Q S35 9 < %5 - c go ’5_:’ 50 525 9= %E fres) [
25 S22 S& 38 g2 = & S 88 S5 38 38 £E2 = s 8
52 F5 8- 2358 % g ® 32 §ES 8% 2353 3§ 3 B
b 5 O Dg_ FS cc E E) é lgwng_l—gccg E g
= sFs & & § =F8 ¢ ® &
2002 245 12128 9214 951 1654 5750 1032 77.02 232 4640 4214 422 454 9295 1001 66.76
2003 244 12151 9124 880 1963 44.83 964 7198 218 4578 3754 405 422 9597 1079 71.92
2004 266 13300 9454 971 1701 57.08 1027 7665 206 3914 3251 399 418 9545 12.27 8182
2005 270 13635 9557 1010 1820 5549 1057 78.87 231 4851 4384 488 522 9349 11.13 7421
2006 283 23206 9654 1083 1840 5886 1122 8372 232 4640 4217 493 545 9046 11.69 77.94
2007 293 15119 9841 1277 1870 6829 1298 96.84 227 4540 4174 481 521 9232 1152 76.82
2008 301 15351 9924 996 2020 4931 1004 7490 324 6804 5987 586 653 89.74 979 6525
2009 308 15246 10124 1136 2310 4918 1122 8374 304 6384 5647 574 675 8504 10.16 67.76
2010 317 15628 10245 1210 2580 4690 11.81 8814 353 7413 6871 765 820 9329 11.13 74.23
2011 330 16830 10356 972 2610 37.24 939 7004 395 7900 7128 925 1050 8810 12.98 8651
2012 340 17102 10401 854 2634 3242 821 6127 495 10395 8978 1150 1210 9504 12.81 85.39
2013 339 16950 10512 1098 2660 41.28 1045 77.95 466 9320 8427 1090 1105 9864 12.93 86.23
2014 342 16484 10658 1023 2543 4023 960 7163 500 10500 9972 1275 1374 9279 12.79 8524
2015 352 17002 10711 1135 2680 4235 1060 79.08 500 10000 9375 1237 1335 9266 13.19 87.96
2016 368 19136 10851 943 2764 3412 869 6485 504 9576 8745 1254 1285 97.59 14.34 9560
2017 376 18800 11025 963 2756 3494 873 6518 505 10605 9457 1286 1299 99.00 13.60 90.66
2018 397 20446 11324 1064 2865 37.14 940 7012 500 10000 9275 1324 1285 10304 14.27 95.17
2019 401 20050 11547 1082 2897 37.35 9.37 69.93 510 10710 9761 1333 1382 96.45 1366 9104
2020 419 20782 11689 1165 2948 3952 9.97 7438 508 10160 9674 1367 1402 9750 14.13 94.20
2021 428 22085 11879 1458 2980 4893 12.27 91.60 508 10668 9952 1396 1460 95.62 14.03 9352

minimum 244 12128 9124 951 1654 4483 9.64 7198 206 3914 3754 399 418 8504 9.79 65.25

the highest 428 22085 11879 1458 2980 6829 12.98 96.84 510 10710 9952 1396 1460 103.04 14.60 97.3

average 331.0 170715 104045 1063.6 24048 456 102 764 3859 7879.9 71622 9125 9609 943 124 R24

1- Annual energy utilization ratio = (amount of sugar produced / amount of sugar that can be produced) * 100

2- Actual sugar extraction rate = (amount of sugar produced / quantity supplied) * 100

3- Operational efficiency = (actual sugar extraction ratio / theoretical sugar extraction ratio) * 100

4- Theoretical sugar extraction rate for sugar cane (13.4%)

5- The theoretical sugar extraction rate for beetroot sugar (15%)

Source: collected and calculated from the data of the Ministry of Agriculture and Land Reclamation, the Sugar Crops Council, the annual report,
various issues
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An Economic Study of Sugar Production and Consumption in Egypt
El Sayed, A.S. S.* and H. Q. S. Said

Agricultural Economics Research Institute - Agricultural Research Centre — Giza - Egypt

ABSTRACT

Sugar crops represent the main pillar of the sugar industry in Egypt, and the research problem is that the volume of consumption of
sugar is witnessing a remarkable increase that leads to the existence of a food gap and therefore resorting to imports to fill this gap, and the
sugar industry faces many obstacles, especially in light of the continuing global economic crises and their impact on That industry, which
negatively affects the exploitation of the productive capacities of factories, and the research aims to study the production and consumption of
sugar, the sugar gap, estimate the strategic stock and food security factor for sugar, and predict future values with the quantities produced and
consumed. The strategic value of about 1881 thousand tons is sufficient to cover the domestic consumption for a period of about 296.73 days,
or about (9.9) months, and the food security factor in Egypt was estimated at about 0.649 during the study period. Which is represented in
increase in production of sugar by 10%, the size of the sugar gap predicted in the year (2025) amounted to about 7 30.8 thousand tons,
decreasing to reach about 727 thousand tons in the year (2030) due to the relative decrease in the gap to the increase in the produced quantity
of sugar, while the average rate of operational efficiency of sugar cane and beet factories was about 76.4% and 82.4%, respectively, in Egypt
during the period.(2021-2002 )

Keywords: size of the gap, food security, prediction
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