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ABSTRACT

The problem with the research is that the local production of sugar is not sufficient for local consumption, which
leads to the import of sugar from abroad to meet the domestic demand, which doubles the burden on the trade
balance of food commodities and is reflected in the overall borne balance sheet. The research aims to identify the
most important explanatory variables that affect the area cultivated with the sugar beet crop and the extent of
farmers’ response to expansion or contraction in agriculture, in addition to estimating the supply response of the
sugar beet crop, calculate the flexibility in the short and long term, as well as the response coefficient, and the time
period necessary to achieve Complete response from the farmer. The average value of sugar beet production
reached 6.974 billion pounds during the average period (2018-2022), representing 39% of the total value of sugar
crop production. The percentage reached 34.7% in 2020, and the highest reached was 42.7% in 2022. The average
area cultivated with sugar beets during the average period (2018-2022) amounted to 579.3 thousand Fed.,
distributed between 8 the governorates at a percentage of up to 85.4 % of the total sugar production for the
average period (2018-2022). In terms of importance, they are Kafr EI-Sheikh, Dakahlia, Shargia, Nubaria, Beheira,
Minya, Fayoum. and Port Said. All basic variables of the crop, including area, production, productivity, costs,
revenue, and net per-acre profit, took a general increasing trend during the period studied (2002-2022). However,
indicators of economic efficiency, such as the share of the invested pound, have taken a general decreasing trend
during the period studied, and this can be attributed to exchange rate movements and their various effects on
prices, and hence costs and revenues. The domestic production of sugar from its various sources (cane and beets)
decreased between the years (2021) and (2022) at a rate of change of 6.2 %, and the sugar produced from beets
decreased at a rate of change of about 7.0%, and the percentage of beet sugar in the total output from About
67.7% in 2021 to 67.2% in 2022. The proportion of beet sugar output from domestic consumption decreased from
55.3% in 2021 to 50.7% in 2022. The sugar gap increased between 2021 and 2022 with a change rate of about
22.5%, and the percentage of self-sufficiency in sugar decreased from about 81.7% for the year 2021 to about
75.5% for the year 2022 with a change rate of 7.6%. Taking together, the indicators confirm the necessity of
expanding the sugar beet crop in order to adjust these estimates and reach sufficiency in production.

The results of the analysis of the supply response of the sugar beet crop using the “Mark Nerlof”
methodology showed the following: The increase in the coefficient of determination adjusted for the estimated
models and a lower full response period makes the farmer more responsive to the farm price of the crop, the per-
acre production of the crop, the net per-acre yield of the crop, the area planted with sustainable clover, the relative
price (beets/onions), the relative costs (beets/wheat), and the net Yield per acre (beets/wheat), and all of these
variables are according to "Mark Nerloff’'s" methodology, with general lag periods. These variables are the
variables that most explain the supply response of the sugar beet crop.
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Table 1. The relative importance of the production value of sugar beets for the period (2018-2022)

Plant Production Sugar Crops Group Value Sugar Beet
year L.E Value % L.E %
Million L.E Million Plant Production Million Sugar Crops Group Value

2018 264392 17619 6.7 6226 35.3
2019 285792 18696 6.5 7654 40.9
2020 321761 18539 5.8 6427 34.7
2021 408453 16579 4.1 6866 41.4
2022 603760 18031 3.0 7695 42.7
Ave 376832 17893 5.0" 6974 39.0"

*Geometric mean
Source: Ministry of Agriculture and Land Reclamation Economic Affairs Sector, Bulletin of "Estimates Agricultural Income",
various issues.

Table 2. Geographical distribution of sugar beet area for the average period (2018-2022)

Governorate/ Area. % Prod. % Yield Difference from the
Item (1000 Fed.) (1000Ton) (Ton/Fed.) Republic’s average (tons)
Kafr_El Sheikh 137.1 23.7 2694 22.6 19.6 -0.7

Dakahlia 89.7 15.5 1953 16.4 21.8 1.5

Sharkia 83.6 14.4 1731 14.5 20.7 0.4

Noubaria 49.9 8.6 878 7.4 17.6 -2.7

Behairah 39.4 6.8 804 6.7 20.4 0.1

Menia 37.3 6.4 944 7.9 25.3 5

Fayoum 28.9 5.0 548 4.6 19.0 -1.3

Port Said 28.8 5.0 509 4.3 17.7 -2.6

Others* 84.6 14.6 1867 15.7 22.0 1.7

Grand Tolal 579.3 100.0 11928 100 20.6 0.0

*In the rest of the governorates, the contribution of sugar beet are a does not exceed 1% of the total area of the
regions.

Source: collected and calculated: Ministry of Agriculture and Land Reclamation Economic Affairs Sector, Bulletin of "The
Agricultural Statistics", Part(1) Winter Crops", various issues.
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Table 3. Main variables and some indicators of economic efficiency of sugar beet crop for the period (2001-2022)

Items A B ts G R2 Average Lower Upper

c(:'et;‘.’:;;%)”ea 72.8 266 | 159" 7.0 0.92 378.9 200133$ear , 026183ear
:T'Z':/Fe 0 206 | 0021 | 0.89 01 | -001 20.8 , 0;3;,iar , Ogsfear
r;gngon) 15116 | 556.4 | 14.4" 7.0 0.91 7910 20322 iy , 012411323r
::E'E'}’Tegn';rice 11.3 300 | 17.2 8.4 0.93 356.4 2001103ear 2027§;)ear
TR:E:"UG(L_E) -1445 | 7245 | 175" | 88 | 094 | 81871 | Oggioear , 3322;:”
(TL";‘;" Cost -1277 | 5560 | 9.6 109 | 081 | 51175 zocl)izy(;ar , 012625;iar
:\:_e; /'::L‘f;"s 11722 | 1680 | 4.3" 5.4 045 | 31044 | 004183ear 5 Oig::/iar
Investor pound 0.96 (-0.02) (-1.33) (-3.1) 0.04 0.65" zooz';ib zoldgib

a =constant value, B =annual change amount, G = annual relative change (%) = (B/arithmetic mean of the variable) x100.
tB = calculated "t" value of the coefficient of variation "B", R2 = The Adjusted coefficient of determination.

**significance at a statistical level of 0.01.

*Geometric mean

Source: collected and calculated from Table (1) in the appendix.
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Table 4. The area required to bridge the gap, self-sufficiency, total sugar supplied, and domestic consumption, for
the period (2018-2022)

Difference rate of
Item/Years 2018 2019 2020 2021 2022 Average between 2021, change
2022

Cultivated Area
Fed.)1000 ( 493 605 518 683 598 579.3 -85 -12.4
Prod.

10377 12247 10284 14195 12535 11927.6 -1660 -11.7
(1000Ton)
Yield 21 20.2 19.9 20.8 21 20.6 0.2 1.0
(Ton/Fed.) ’ ’ ’ ’ ’ ’
The supplied area Fed.) 481 584 517 637 601 564 -36 5.7
1000 (
Sugar produced from 1248 1528 1417 1836 | 1708 | 1547.4 128 7.0
beets: (1000 tons)
Sugar produced
(Fed.) (1) 2.59 2.61 2.75 2.9 2.8 2.7 0.1 3.4
Total supplied (cane, 2163 2458 2282 | 2712 | 2543 | 24316 -169 6.2
beets) (1000 tons). ’ ’
Percentage of beet sugar |, , 62.2 62.1 67.7 67.2 63.4 0.5 0.7
in total supplied
Domestic consumption 3300 3375 3250 | 3320 | 3370 3323 50 1.5
of sugar (1000 tons)
Percentage of beet sugar
supplied from domestic 37.8 45.3 43.6 55.3 50.7 46.5 -4.6 -8.4
consumption
Sugar gap
(1000 tons) (2) 1137 917 968 608 827 891.4 219 36.0
Sugar self-sufficiency 65.5 72.8 70.2 81.7 75.5 73.1 -6.2 -7.6
The area required for
sugar beets to fill the 439 351 352 209.7 295.4 329.5 85.7 -40.9
gap (*)
*Divide : 2+1

Source: collected and calculated:

- Ministry of Agriculture and Land Reclamation Economic Affairs Sector, Bulletin of "The Agricultural Statistics", Part(1)
Winter Crops", various issues..

- Ministry of Agriculture and Land Reclamation, Sugar Crops Council, “Sugar Crops and Sugar Production in Egypt and the

World”, various issues.
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Table 5. Results of statistical estimation of the response of the current cultivated area of sugar beet crop to the
variables associated with it for the period (2001-2022)

Model Formula R F E.Response A.R. Optimam.
SRE LRE coefficient Res
1 =
¥1= 99.340.923 Yert7.2 Xopn 0.86 | 64.0" | 0.383 48 0.08 13.0
(10.9)"  (0.348)
2 . =
1= 40.4+ 0537 vis+ 0425 Xa(1) 0.90 92.1* | 0.366 | 0.790 0.463 2.16
(3.3) ™ 2.7
3 F.o=
£ 59.0+0.783 Vi1 + 0.01 Xs(ty) 0.87 | 66.9™ | 0.105 | 0.486 0.217 4.61
(4.4)"  (0.928)
4 V.=
£725.7+0.726 Vi1 + 0.031 Xae) 090 | 959" | 0.248 0.91 0.274 3.6
(7.3)" (2.8)
By:

Yt = The estimated area cultivated with sugar beet crop is (1000 Fed.) in the current year (t).

Yt-1 = Cultivated area with sugar beets (1000 Fed.) for the previous year(t-1).
Xit-1) = Yield of sugar beet in ton in the previous year (t-1).
Farmer price of sugar beet (L.E/Ton)for the previous year(t-1).

)
Xa(t-1)
)

X3(e-1) = Sugar beet production costs (L.E/Fed.)for the previous year (t-1).

Xage-1) - Net return of sugar beet (L.E/Fed.) for the previous year (t-1).

The numbers in parentheses ( ) below the regression coefficients indicate the calculated t value.
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F = value (F) calculated to test the statistical significance of the model.
** Indicates statistical significance at a statistical level of 0.01.
Source: Collected and calculated from tables (1) in the appendix
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Table 6. Results of statistical estimation of the response of sugar beet crop supply to ariables of some competing

crops during the period (2001-2022)

=1 E. Response AR. Optimam.
Model Formula " F 'SRE | LRE coefficient Res
1 ¥t =531 +0667 Ye1-0.244 Xa0ny | 0.91 91" | -0.987 2.9 0.333 3.0
G0 (-2.4)
2 %e=172+ 0950 Yu+ 5938 | 086 | 637 | 0.06 1.2 0.05 20.0
_ (8.0)™ (0.238)
3 ¥t =5g8+0.701 Yt1+ 0.008 Cat-1) 0.87 67.2* - - - -
(48" (1.0)
4 Y= 224240908 Yi1-1902Zuen | 087 | 674" | -043 -4.7 0.092 10.9
_ (10.9)" (0.991)
5 1= 75 +0.883 Y01466.6 Loy 0.90 | 88.4™ | 0.186 1.6 0.117 8.5
(12.0)” (2.5)**
By:

Yt = The estimated area cultivated with sugar beet crop is 1000 acres in the current year (t).

Y1 = Cultivated area with sugar beets (1000 Fed.) for the previous year (t-1).

X3+t1 = Cultivated area with Clover crop. (1000 Fed.) for the previous year (t-1)
Sa(-1) - Relative Farmer price between sugar beet and onion in the previous year (t-1).
Cat1) - wheat production costs (L.E/Fed.)for the previous year (t-1).

Z4t-1) - Relative production costs per Fed. between sugar beet and wheat in the previous year (t-1).

Ls(-1) - Relative net yield per acre between sugar beet and wheat in the previous year (t-1).

The numbers in parentheses () below the regression coefficients indicate the calculated t value
F = value (F) calculated to test the statistical significance of the model.

** Indicates statistical significance at a statistical level of 0.01. * Indicates statistical significance at a statistical level of 0.05.

Source: Collected and calculated from tables (1),(2),(3) in the appendix
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Shaltout and Ramadan

(2001-2022)

Appendices
Table 1. Basic economic data for the sugar beet crop and some indicators of economic efficiency for the period

Egypt. J. Agric. Res., (2024) 102 (3) 542-559

Years | Cultivated Yield Prod. Farmer Total Total Cost Net % Investor
/ltem Area (Ton/Fed.) | (1000Ton) Price Revenu (L.E) Returns (R/C)L.E pound
Fed.1000 (L.E/Ton) e(L.E) (L.E/Fed.)

2001 143 20.0 2858 100 2000 1520 480 1.32 0.32
2002 154 20.6 3168 110 2270 1558 712 1.46 0.46
2003 131 20.5 2692 110 2263 1665 598 1.36 0.36
2004 141 20.3 2861 158 3222 1857 1365 1.74 0.74
2005 167 20.5 3430 160 3611 1856 1755 1.95 0.95
2006 186 20.9 3905 171 3608 1886 1722 1.91 0.91
2007 248 22.0 5458 188 4448 1959 2489 2.27 1.27
2008 258 19.9 5133 231 4946 2368 2578 2.09 1.09
2009 265 20.2 5334 317 6927 2697 4230 2.57 1.57
2010 386 20.3 7840 263 6054 3003 3051 2.02 1.02
2011 362 20.7 7486 355 7421 3457 4728 2.15 1.15
2012 424 21.5 9126 364 8720 4092 4628 2.13 1.13
2013 461 21.8 10044 387 9352 4393 4959 2.13 1.13
2014 504 21.9 11046 370 9039 4869 4170 1.86 0.86
2015 555 19.9 11055 379 9154 5316 3838 1.72 0.72
2016 560 21.4 11983 379 8663 6853 1810 1.26 0.26
2017 523 20.6 10806 534 12191 7394 4797 1.65 0.65
2018 493 21.0 10377 600 14027 8613 5414 1.63 0.63
2019 605 20.2 12247 625 14099 9075 5024 1.55 0.55
2020 518 19.8 10284 625 13902 10261 3641 1.35 0.35
2021 683 20.8 14195 625 14985 11321 3664 1.32 0.32
2022 598 21.0 12535 790 19214 16571 2643 1.16 0.16

Source : Collected and calculated from: Ministry of Agriculture and Land Reclamation Economic Affairs Sector,
Bulletin of "The Agricultural Statistics", Part(1) Winter Crops", various issues.
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Table 2. Variables associated with competing crops in estimating the statistical model for the response of the
current cultivated area to the sugar beet crop for the period (2001-2021)

Cultivated Area (1000Fed.)

Item/ Years "

Sugar beet B.bean Clover crop. Wheat Onion barley
2001 143 334 1935 2342 54 73.5
2002 154 303 1995 2450 64 78.5
2003 131 256 1966 2506 55 117
2004 141 241 1906 2606 69 142
2005 167 198 1603 2985 101 147
2006 186 175 1657 3064 59 106
2007 248 212 1824 2716 80 83
2008 258 170 1620 2920 102 86
2009 265 206 1519 3147 115 95
2010 386 184 1612 3001 125 88
2011 362 131 1589 3049 124 85
2012 424 98 1455 3161 129 70
2013 461 105 1387 3378 117 79
2014 504 90 1309 3393 153 60
2015 555 82 1298 3469 184 62
2016 560 83 1356 3353 154 60
2017 523 121 1484 2922 181 58
2018 493 82 1407 3157 185 54
2019 605 70 1633 3135 191 68
2020 518 89 1447 3394 185 66
2021 683 117 1244 3419 227 53
Years Farmer Price(L.E/Ton)
2001 100 1252 868 704 223 700
2002 110 1313 904 722 228 717
2003 110 1407 984 764 230 750
2004 158 2103 1026 1020 315 925
2005 160 2136 1148 1120 296 1025
2006 171 2239 1209 1127 480 1242
2007 188 2277 1227 1153 603 2117
2008 231 3748 1819 2553 659 2342
2009 317 3697 2074 1616 707 2475
2010 263 3710 2176 1813 755 2533
2011 355 3845 3006 2437 840 3292
2012 364 4626 3570 2518 858 3458
2013 387 4710 3655 2580 876 3458
2014 370 4774 3716 2740 959 3600
2015 379 5194 3866 2753 1041 4025
2016 379 5271 3971 2773 1052 4100
2017 534 8297 4831 3760 1934 5433
2018 600 11529 5288 3760 1998 6425
2019 625 11738 5669 4407 2040 6650
2020 625 11688 6089 4420 2034 6750
2021 625 13340 6220 4766 3036 7008
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Follow Table 2. Variables associated with competing crops in estimating the statistical model for the response of
the current cultivated area to the sugar beet crop for the period (2001-2021)

Years/Item Total Cost(L.E)

Sugar beet B.bean Clover crop. Wheat Onion barley
2001 1519 1288 971 1522 2189 1060
2002 1558 1367 981 1558 2206 1041
2003 1665 1476 1042 1715 2370 1123
2004 1857 1763 1116 1904 2486 1256
2005 1856 1938 1130 1981 2632 1444
2006 1886 2017 1193 2143 2791 1558
2007 1959 2291 1273 2444 2827 1798
2008 2368 3290 1675 3145 3040 2397
2009 2697 3522 1933 3459 3290 2850
2010 3003 3568 2096 3680 3438 2896
2011 3457 4093 2357 4069 3637 3115
2012 4092 4502 2620 4425 3612 3634
2013 4393 4743 3161 4808 3767 3709
2014 4869 4830 3394 5271 4090 3932
2015 5316 5183 3540 5627 4397 3806
2016 6853 6782 4956 7054 6762 5976
2017 7394 8351 6086 8991 9357 8192
2018 8613 9478 6584 10631 10949 9852
2019 9075 10441 7103 11326 12463 10528
2020 10261 10835 7484 11643 11862 11209
2021 11321 12445 7879 12833 13719 12100
Years Net Returns(L.E/Fed.)
2001 480 510 2501 897 471.0 343
2002 712 493 2635 972 518.0 356
2003 598 573 2894 1016 537.0 335
2004 1365 1306 2988 1666 1655.0 534
2005 1755 1310 3462 1956 1204 501
2006 1722 1318 3643 1863 3380 511
2007 2489 1215 3635 1769 5287 734
2008 2578 2376 5601 5159 6100 1424
2009 4230 2179 6363 2190 6390 1251
2010 3051 1565 6608 1977 7069 1280
2011 3964 1474 9667 3884 8394 1217
2012 4628 2605 11660 4358 8740 2454
2013 4959 2543 11459 4274 9441 3001
2014 4170 2529 11470 4047 10422 2915
2015 3838 2524 11924 3941 10815 3645
2016 1810 853 10928 2573 8375 1164
2017 4797 3597 13238 3824 20421 497
2018 5414 6984 14568 2142 18368 2595
2019 5024 7077 15573 3586 18069 2300
2020 3641 7368 16872 3246 24082 2719
2021 3663 7647 16997 5536 31038 3079
Source:

- Ministry of Agriculture and Land Reclamation Economic Affairs Sector, Bulletin of "The Agricultural
Statistics", Part(1) Winter Crops", various issues.

- Ministry of Agriculture and Land Reclamation Economic Affairs Sector, Bulletin of "Cost production and
Net Return ", Part(1) Winter Field Crops&Vegetable", various issues.
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