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Table No. 1. Equation of the general time trend of the production and economic capacity of
sugar beet in Egypt and Fayoum during the period(2002-2021)

- variable Equation of the general R? F Average  Annual rate
g 5 S time trend T of change
= 0/ %k
333 "
1  Cultivated area Yi=39508.4 + 19.8 Xi **(11.13) 0.88  **123.8 385.9 2.9
2 acre productivity Yi=94.4+0.249 Xi *(1.71) 0.34 *24.1 20.4 1.22
3 aggregate production Yi=2809439.4 + 406.3 Xi **(10.7) 0.86 **114.13 7874.9 52
é” 4  Total acre costs Yi=1090223.3 + 544.4 Xi **(10.4) 0.85 **108.7 47435 11.5
3 5  farm prices Yi=75471+ 37.7 Xi **(22.7) 0.97  **519.3 391.3 9.6
6 total revenue Yi=1545491.8 + 772.3 Xi **(22.2) 0.96  **491.9 7988.2 9.7
7 netreturn Yi=455288.4 + 228 Xi **(7.3) 0.75 **53 3344.7 6.8
8  profitability per ton Yi=223443+ 11.2 Xi **(7.2) 0.74 **53 159 7.1
9  Cultivated area Yi= 638.6 +0.334 Xi **(3.9) 046  **15.4 32.8 1.1
10 acre productivity Yi=131.2+0211 Xi **(3.1) 033  **12.1 20.8 1.01
- 11  aggregate production Yi= 186147.2 +9.6 Xi **(4.7) 0.55  **21.9 680.3 1.4
% 12 Total acre costs Yi=1099668.5 + 549 Xi **(10.2) 0.85  **103.9 4705.5 11.7
S 13 farm prices Yi=76502.6 + 3823 Xi **(22.4) 0.96  **500.1 391.1 9.8
14 total revenue Yi= 1681105.1 + 839.9 Xi **(18.5) 0.95  **338.9 8224.8 10.2
15 netreturn Yi=581382.3 +290.8 Xi **(12.13) 0.89 **147 3519.2 8.3
16  profitability per ton Yi=26597.8 + 13.3 Xi **(9.98) 085  *99.6 168.5 7.9
Where yi is the value of the dependent variable represented in (y) xi: factor the time in years as the independent variable, where i (1.2.3 ....... ,20)

The numbers in brackets a denote the calculated value (t),
** denotes significance at the level (0.01),
***Annual increase amount = beta value / mean * 100

* indicates significance at the (0.05) level.

Source- It was collected and calculated from the data contained in Table No. (1) in the Appendix
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Table No. 2. Sample size of the effect of applying the use of modern technology on the productivity of a feddan
of sugar beet in Fayoum for the agricultural season 2022-2023

% number

The combination of technology used

of
producers
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Source - Data of the study sample in Fayoum Governorate, season 2022/2023
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Table No. 3. Description of production function variables, cost items and economic indicators for sugar beet
according to the impact of applying the use of modern technology on the study sample for the agricultural

season 2022/2023

Variables

The effect of using modern technology

First methodd ¥ o studd)

Method twoAtl o sl

Third stylecddll c sty

Quantity the value Quantity the value Quantity the value
The number of sample observations 35 60 45
Average cultivated area (acre). 1 1 1
Average productivity per feddan (tons / feddan). 22.8 24.6 273
Average automated work hour/fed for the season 6 700 10 1200 12 1500
The average amount of municipal fertilizer m3 per acre 8 800 9 900 10 1000
The average quantity of seeds per acre 3 500 3 500 3 500
The average amount of irrigation water per acre (m3). 3100 1300 2750 1100 2500 1000
Average phosphate fertilizer per acre 56 550 46 460 40 400
The average nitrogen fertilizer is an acre unit 135 2250 110 1950 100 1900
Average potassium fertilizer per acre 58 1200 43.2 1000 40.5 950
Average nutrients (in liters). 35 880 25 630 25 650
Average human labor per feddan (man/season). 40 3100 30 2660 25 2300
The average value of pesticides is a pound per acre 450 500 500
Average rent per acre 4200 4700 4800
Average petty cash per acre 450 550 600
The average total costs are pounds per fedda 16280 16150 16100
The average cost of a ton is a pound per acre (1) 714.0 656.5 589.7
Average farm price per ton 920 1000 1030
The average total revenue is a pound per acre. 20976 24600 28119
Average net yield per feddan(2) 4696 8450 12019
The average rate of return for costs(3) 1.288 1.523 1.747
The average profitability of the invested pound(4) 0.288 0.523 0.747
Average profit per ton pounds per acre(5) 206.0 343.5 440.3
The average monthly net return(6) . 782.7 1408.3 2003.2
Average product incentive rate% (7) . 22.4 34.3 42.7
Average economic efficiency rate % .(8) 128.8 152.3 174.7

1- The average cost of a ton in pounds per feddan = total costs / productivity per feddan
2- Average net yield per feddan = total revenue / feddan productivity

3- Average rate of return on costs = total revenue / total costs

4- The average profitability of the invested pound = net return / total costs
5- The average profitability of a ton (pounds per feddan) = net yield / productivity per feddan
6- The average monthly net yield = net yield / the duration of the crop's stay in the ground
7- The average product incentive rate% = net return / total revenue * 100
8- Average economic efficiency rate % = total revenue / total costs * 100
Source - data of the study sample in Fayoum Governorate for the season 2022/2023
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Table No. 4. The results of the variance analysis and the results of the LSD analysis of the least significant
differences in productivity, total costs, total revenue and net yield of sugar beet according to the effect of
applying the use of modern technology in the study sample(2022-2023)

obial dilas 3l 50l ) LS 10.1 s (F) dad il
Lossial Lliaa) dysine 358 3pnsl 4t J5alLLSD

Jsy) PENEY <L) 4 Mean Difference <adiay)
G dsay IS (lllly SV Al Glul) e S5

Gsina il dgngs 0.000 (gsiveall e Liliaa) (g5ins

Tpaalf Lua ol il aladind gadat J5Y Wby Sl il wilal) Blag S 81 ) g ALY Cadlenl g Al culil) Jalas il
The results of the variance analysis of productivity, total costs, total revenue and net yield of sugar beet according to the effect of applying the
use of modern technology

The statementoesd) Sum of Squares df Mean Square F Sig

daliy Between Groups 210.033 2 105.017 14.290 0.000
Productivity Within Groups 418.900 57 7.349

Total 628.933 59
A0l catesl) Between Groups 16699861.369 2 8349930.685 10.030 0.000
total costs Within Groups 47454458.760 57 832534.364

Total 64154320.130 59
AR Between Groups 509913645.033 2 254956822.517 26.433 0.000
total revenue Within Groups 549791133.150 57 9645458.476

Total 1059704778.183 59
ailad) bla Between Groups 537416764.590 2 268708382.295 49.699 0.000
net return Within Groups 308182439.293 57 5406709.461

Total 845599203.883 59

Bgdod) Lor g ¢S plisinst Golas 3Y Wy Sl ed Wil Blog JSIN 31319 RIS (Sl g Bl Bygmolt Gt B LSD febows il
The results of the LSD analysis for the least significant differences in the average productivity, total costs, total revenue and net
yield of sugar beet according to the effect of applying the use of modern technology

Okt (N X1 J)x1 Mean Difference (1-J) Std. Error Sig. 95% Confidence Interval
The statement Lower Bound Upper Bound
sty 2.00 1.00 -1.80000* .85727 0.004 -3.5167 -.0833
Productivity 3.00 -4.55000* .85727 0.002 -6.2667 -2.8333
1.00 2.00 1.80000* .85727 0.002 .0833 3.5167
3.00 -2.75000* .85727 0.000 -4.4667 -1.0333
1.00 3.00 4.55000* .85727 0.000 2.8333 6.2667
2.00 2.75000* .85727 0.002 1.0333 4.4667
4l cagial 2.00 1.00 124.69000 288.53672 0.000 -453.0948 702.4748
total costs 3.00 1176.27000* 288.53672 0.000 598.4852 1754.0548
1.00 2.00 -124.69000 288.53672 0.000 -702.4748 453.0948
3.00 1051.58000* 288.53672 0.000 473.7952 1629.3648
1.00 3.00 -1176.27000* 288.53672 0.000 -1754.0548 -598.4852
2.00 -1051.58000* 288.53672 0.000 -1629.3648 -473.7952
ASH 3N 2.00 1.00 -3633.50000* 982.11295 0.000 -5600.1473 -1666.8527
total revenu 3.00 -7140.45000* 982.11295 0.000 -9107.0973 -5173.8027
1.00 2.00 3633.50000* 982.11295 0.000 1666.8527 5600.1473
3.00 -3506.95000* 982.11295 0.000 -5473.5973 -1540.3027
1.00 3.00 7140.45000* 982.11295 0.000 5173.8027 9107.0973
2.00 3506.95000* 982.11295 0.000 1540.3027 5473.5973
adladl Ala 2.00 1.00 -3764.54500* 735.30330 0.000 -5236.9645 -2292.1255
net return 3.00 -7329.97000* 735.30330 0.000 -8802.3895 -5857.5505
1.00 2.00 3764.54500* 735.30330 0.000 2292.1255 5236.9645
3.00 -3565.42500* 735.30330 0.000 -5037.8445 -2093.0055
1.00 3.00 7329.97000* 735.30330 0.000 5857.5505 8802.3895
2.00 3565.42500* 735.30330 0.000 2093.0055 5037.8445

Source - Collected and calculated from the data of the study sample in Fayoum Governorate for the season 2022/2023
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Table No. 5. The use of efficiency indicators for agricultural productive resources for the production of sugar
beet crop according to the effect of applying the use of modern technology for the agricultural season
2022/2023

The effect of using modern technology

JAccording to the impact of the application of technology, the use of automated work is the phrase (laser leveling, plowing and planning)

items production marginal marginal product Unit price of the average price per Economic
flexibility product value item ton **efficiency
automated work 0.416 1.58 1454 700 920 2.1
Country manure 0.967 2.76 2539 800 920 32
seeds 0.111 0.850 782 400 920 2
human employment 0.212 0.333 369 3100 920 0.312

According to the effect of the application of the use of technology, automated work (laser leveling, plowing, planning, planting with a planter, varieties with high
} productivity, high sugar level, chemical fertilization and nutrients with drip irrigation)

items production marginal marginal product Unit price of the average price per Economic
flexibility product value item ton **gfficiency
automated work 1.321 3.2 3250 1200 1000 2.7
Country manure 0.511 1.396 1396 900 1000 1.6
seeds 0.221 1.722 1722 500 1000 3.5
Irrigation Water 0.381 3.403 3408 1100 1000 3.1
human employment 0.621 0.668 1398 2660 1000 0.41

According to the application of the method of using technology, automated work (laser leveling, plowing, planning, and planting with the planter machine), (varieties with
} high productivity and a high sugar level), (chemical fertilization and nutrients with drip irrigation) and the automatic collecting machine

items production marginal marginal product Unit price of the average price per Economic
flexibility product value item ton **efficiency
automated work 1.796 4.686 4209 1500 1030 2.8
Country manure 0.632 1.725 1777 1000 1030 1.8
seeds 0.201 1.829 1884 500 1030 3.8
Irrigation Water 0.322 3.516 3622 1000 1030 3.6
Nutrients 0.101 0.521 551 650 1030 0.42
human employment 0.751 0.795 1824 2300 1030 0.55

**Economic efficiency = marginal product value of the element / average price of the element
Source - data of the study sample in Fayoum Governorate, season.2022/2023
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Table No. 6. Equation of the time trend of the development of the area and quantities supplied sugar produced
and the operational capacity of the sugar factory in Fayoum Governorate (2002-2021)

The numbers in brackets a denote the calculated value (t),

o variable Equation of the general time R? F Average Annual rate
22 trend T of change
g‘ g %***
g3

1 The supplied area is one thousand acres Yi= 22404 + 1.13 Xi **(6.9) 0.73 47.4 27.5 4.1

2 The amount of production supplied is thousands of ~ Yi = 59590.99 + 29.82 Xi **(8.5) 0.80 71.43 397.1 7.5

tons

3 The amount of sugar that can be produced is one Yi= 1269993 + 63.62 Xi **(13.8) 091 191.3 960.9 6.6

thousand tons

4 The amount of sugar produced is one thousand tons ~ Yi = 18434.6 + 9.24 Xi **(6.5) 0.70 42 138.6 6.7

5 Operational capacity thousand tons Yi= 113499.1+ 56.9 Xi **(4.91) 091 243 1016.8 5.6

6 annual energy utilization % Yi= 14193 + 3.42 Xi **(2.96) 030 32.1 14.2 1.3

7 Actual extraction percentage % Yi=9961.8 +1.67 Xi *(1.7) 0.27 16.1 34.8 5.1

8 operational efficiency % Yi= 19732 +48 Xi **(5) 0.65 34.5 78.2 6.2

Where yi is the value of the dependent variable represented in (y) xi: factor the time in years as the independent variable, where i (1.2.3 ......., 20)

** denotes significance at the level (0.01), * indicates significance at the (0.05) level.

**kx Annual increase amount = beta value / mean * 100

Source- It was collected and calculated from the data contained in Table No. (1) in the Appendix.
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Table No. 1. The development of the total area and total production of sugar crops and the development of productive and economic indicators of
the sugar beet crop in Egypt and Fayoum during the period (2002-2021)

year Egypt Fayoum

: g 3 3 - 3 g T p IS 3 s = 8 = 4 = 2
?%g Egg 2’5\"-‘? s %E §_’::" 83;' ',:;g_’ :s-g §Q:T -5? ’5-\';' S %E é’:;" Gn;g:—' ’.::&’ JE §Q:T g
182 g28 ;183 24 58 2388 2J3I w35 =2z Ba2y s o2 23 28 F8 238 I3 535 T3z Bz L s o=
525 €92 8¢ sa 32 208 g3 823 &8 w5 Z52 BvE S ca S22 5208 g3 823 323 w3 Zg2 BT E
X 2 23 :%3 S =64 &85 o St €55 XT< =a ;-8r<n =% c 88 ==a 54 855 3t €55 XF< =a ;og =225
= =3 238 S8 S29 g8g X3 282835 P92z @E 1£8 Jg= 38 S8 S§29 g8g T3 32385 Poz BE c£d Jg=
258 537 U8R 235 £8g £33 2338 BSZ 2S8 53 U8 235 £§5 £33 238 SSE
2002 477 1373 232 20 4640 1550 97 1940 390 1252 0.252 19.50 27.1 19 539.29 1500 95 1891 391 1.260 0.260 19.62
2003 462 1285 218 21 4578 1570 110 2310 740 1471 0471 35.24 286 20.6 589.16 1530 105 2163 633 1414 0414 30.73
2004 472 1370 206 81 3914 1800 155 2945 1145 1636 0.636 60.26 327 204 667.08 1640 150 3060 1420 1.866 0.866 69.61
2005 501 1498 231 21 4851 1850 155 3255 1405 1.759  0.759 66.90 309 203 627.27 1850 155 3147 1297 1701 0.701 63.87
2006 515 1576 232 20 4640 1880 180 3600 1720 1915 0.915 86.00 33.8 20.8 703.04 1880 175 3640 1760 1936 0.936 84.62
2007 520 1758 227 20 4540 1900 180 3600 1700 1.895 0.895 85.00 325 209 679.25 1900 177 3699 1799 1947 0.947 86.09
2008 625 1582 324 21 6804 2020 231 4851 2831 2401 1401 13481 316 20.7 654.12 1950 225 4658 2708 2.388 1.388 130.80
2009 612 1710 304 21 6384 2400 318 6678 4278 2,783 1783 203.71 332 205 680.6 2370 320 6560 4190 2768 1768 204.39
2010 670 1975 353 21 7413 2700 270 5670 2970 2100 1100 14143 305 199 606.95 2620 265 5274 2654 2,013 1.013 13334
2011 725 1897 395 20 7900 3250 325 6500 3250 2,000 1.000 16250 33.7 921. 711.07 3000 325 6858 3858 2286 1.286 182.82
2012 835 2004 495 21 10395 3450 365 7665 4215 2222 1222 200.71 302 201 607.02 3410 365 7337 3927 2151 1151 195.35
2013 805 2188 466 20 9320 4050 395 7900 3850 1951 0.951 19250 30.3 20.1 609.03 3980 395 7940 3960 1995 0.995 196.99
2014 842 2298 500 21 10500 4900 410 8610 3710 1757 0.757 176.67 321 20.2 648.42 4850 410 8282 3432 1.708 0.708 169.90
2015 852 2372 500 20 10000 5250 540 10800 5550 2.057 1.057 2775 358 19.6 701.68 5200 535 10486 5286 2.017 1.017 269.69
2016 872 2197 504 19 9576 5650 570 10830 5180 1917 0.917 27263 379 201 761.79 5610 575 11558 5948 2.060 1.060 295.90
2017 881 2249 505 21 10605 8100 625 13125 5025 1620 0.620 239.29 321 821. 696.57 8120 630 13671 5551 1684 0.684 255.81
2018 897 2388 500 20 10000 9300 665 13300 4000 1430 0.430 200 342 216 738.72 9350 680 14688 5338 1571 0571 247.13
2019 911 2415 510 21 10710 10200 710 14910 4710 1462 0462 22429 332 221 73372 10300 710 15691 5391 1523 0523 243.94
2020 927 2532 508 20 10160 11100 750 15000 3900 1351 0.351 195 353 219 773.07 11150 750 16425 5275 1473 0473 240.87
2021 936 2854 508 22 10668 11950 775 16275 4325 1362 0.362 205.95 39.2 224 878.08 11900 780 17472 5572 1468 0.468 248.75
average 7169 1976.1 3859 204 78799 47435 391.3 7988.2 32447 1817 0.817 159 832.  820. 3680. 47055 391.1 88224. 23519 1.861 0.861 168.5
minimum 462 1285 206 18 3914 1550 97 1940 390 1.252 0.252 19.50 27.1 19 539.29 1500 95 1891 391 1.260  0.260 19.62
the highest 936 2854 510 22 10710 11950 775 16275 5550 2.783  0.783 277.5 392 224 878.1 11900 780 17472 5948 2.286 0.286 295.9

rate

Source: Collected and calculated from the data of the Ministry of Agriculture and Land Reclamation, Economic Affairs Sector, Agricultural



2022 Goke = by (1 222l 43a0aa) = alal) Jolall 40Ky das 268

Table No. 2. the development of the area and quantities supplied sugar produced and the operational capacity
of the sugar factory in Fayoum Governorate (2002-2021)

Fayoum Sugar Factory

=4 =] o o o = o 2 2 °
_ .33 3597 33,87 237 239 £ 8%, if
§ Sg£2 8288 S3:55g2 S3c5¢gy £8s8 F2 0 gs: 28
e ] ajmcg aCSU"B acgmg g_g_:'_ ] ® Qg c oo
282 "&23¢ gasezg "gagg SIS 23 zo& &5
= 2”38a 2 B2 2% 2 3 B 5¢ & > R
«* <
2002 6.3 76.2 454 11.3 1054  2.49 14.83 8.12
2003 12.2 35.1 422 10.5 36.4 2.49 29.91 2.8
2004 19.1 715 418 17.6 13173 421 24.62 101.3
2005 26.8 119 522 40.5 2806  7.76 34.03 21.6
2006 22.7 246 545 91.7 6219 16.83 37.28 479
2007 25 433 521 161.4 1024.0 30.98 37.27 78.8
2008 26.0 255 653 147.6 6764  22.60 57.88 52
2009 29.7 249 675 157.8 849.9 23.38 63.37 65.4
2010 28.2 515 820 173.9 1456.6 21.21 33.77 112.1
2011 30.5 519 1050 174.3 1182.7 16.60 33.58 91
2012 275 498 1210 167.8 1139.6  13.87 33.69 87.7
2013 24.9 456 1105 149.4 12041 1352 32.76 92.6
2014 31.6 531 1374 178.9 1258.3  13.02 33.69 96.8
2015 34.7 564 1335 181.3 13216 1358 32.15 101.7
2016 35.9 568 1285 194.3 1264.6  15.12 34.21 97.3
2017 30.1 538 1299 163.7 1100.6  12.60 30.43 84.5
2018 335 551 1285 167.4 1251.3  13.03 30.38 96.4
2019 32.2 527 1382 180.5 1357.2  13.06 34.25 104.4
2020 34.8 576 1402 196.7 1458.3  14.03 34.15 112.2
2021 37.6 614 1460 204.9 14285 14.03 33.37 109.9
average 6.3 76.2 422 10.5 36.4 2.49 14.4 2.8
minimum 37.6 614 1460 204.9 14583  30.99 63.4 112.2
the highest rate 27.5 397.1 960.9 138.6 1016.8  14.2 34.8 78.22

1- The annual energy utilization rate = (the amount of sugar produced / the amount of sugar that can be produced) * 100
2- The actual sugar extraction rate = (the amount of sugar produced / the amount supplied) * 100

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

4- The theoretical sugar extraction rate for sugar beet is (15%)
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ABSTRACT

Economic Efficiency of The Impact of Applying Modern Technology on Sugar
Beet Production in Egypt (A Case Study in Fayoum Governorate)

Amr Sayed Sofey El Sayed

The population increase represents a challenge to
the growing and continuous demand for increasing the
supply of sugar in Egypt, and the research problem is
represented in the inability of the total sugar production
to cover the growing needs of consumers, which led to
the existence of a nutritional gap and the amount of
sugar imports with an average of about 1064.7 and
903.1 thousand tons, respectively, during the period
(2002 - 2021), and the continuous rise in the prices of
production inputs and the rise in labor costs led to a
decline. In the economic yield of sugar beet. Studying
and conducting an analysis of variance and the Least
Significant Difference (LSD) test to test the application
of technology to production for the data collected

through the Fayoum questionnaire, and to study the
comparative variance analysis between productivity,
total costs, and total revenues. And the net yield of the
three methods for the statistical significance of the
model, where the value of (F) was about 14.3, 10.1,
26.433, 49.7, respectively, by estimating the optimal
volume of production for the three methods, where the
first and the second method were estimated at about
23.6 tons / feddan, while the second method was
estimated at about 25.9 tons / feddan, while the third
method was estimated at about 28.1 tons / feddan during
the study period.

Keywords: productive And economic Efficiency,
Modern technology, Sugar beet



