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Abstract 

 Sugarcane represents one of the most significant sugar-

producing crops and serves as a cornerstone for numerous Agri-

industrial sectors in Egypt. The study addresses the sugar supply 

gap in the country, which arises from insufficient domestic 

sugarcane production relative to growing local demand for 

sugar. A descriptive and quantitative analytical methodology 

was employed, relying on secondary data obtained from 

publications issued by the Ministry of Agriculture and Land 

Reclamation. The analysis produced several noteworthy 

findings that contribute to a more profound understanding of the 

factors influencing sugarcane production and the national sugar 

balance. This research seeks to examine the underlying causes 

of this production–consumption imbalance and to evaluate its 

implications for the national sugar economy. To achieve these 

objectives, the study employed a descriptive, quantitative 

analytical framework, using secondary data published by the 

Ministry of Agriculture and Land Reclamation. The analytical 

approach enabled the identification of production trends, 

consumption patterns, and the key determinants influencing 

sugarcane productivity over time. The findings revealed many 

significant insights into the structural and policy-related factors 

contributing to the sugar gap, thereby providing a basis for 

developing evidence-based strategies aimed at enhancing 

sugarcane efficiency, improving self-sufficiency rates, and 

reducing reliance on imported sugar. The productivity per acre 

of sugarcane recorded a slight but consistent decline, decreasing 

annually by approximately 0.383% over the study period. The 

net return per acre per season showed a notable increase of 

about 10.3% annually at both current and constant prices. The 

return on the invested pound per month also improved, 

increasing by approximately 2.66% and 3.36% at current and 

constant prices, respectively. Overall, the findings suggest that 

the improvements observed in profitability were primarily 

driven by rising prices rather than productivity growth. 
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Introduction 

 One of the most significant strategic commodities in the 

world is sugar.  garnering a lot of attention from planners 

and politicians because Egypt's indigenous supply cannot 

keep up with demand. Due to population increase and 

shifting consumer eating habits, there is now a food gap and 

a decrease in self-sufficiency rates. even though Egypt's 

sugar crop yield and planted area have increased (El-Tanahy 

and Mahmoud, 2020). Egypt is seeing a widening disparity 

between sugar output and consumption despite the growth of 

sugarcane planting regions, which calls for an examination 

of economic resources and production efficiency. According 

to research, sugar consumption is rising while sugarcane 

production varies. (Abdelkhalek et al., 2025). 

 

The issue of productive and economic efficiency in 

sugarcane cultivation is of great importance, encompassing 

an examination of indicators such as yield per acre, 

production costs, net profit, return on investment, and the 

efficiency of agricultural resource utilization. A study in 

Minya Governorate found that the efficiency of resources 

used in sugarcane production was low, necessitating their 

rationalization (Ahmed, S., Ibrahim et al., 2022). 

 The importance of focusing on these indicators lies in their 

role as the foundation for developing strategies aimed at 

improving production efficiency, increasing sugar self-

sufficiency, and reducing reliance on imports.  

 

A comparative study of sugarcane and sugar beet crops in 

Egypt indicated that production and economic efficiency still 

need improvement (Mohamed, M. Z. E. A. 2020). 

 Therefore, studying the productive and economic efficiency 

of the resources used in producing these crops has become of 

great importance in this field. especially sugarcane. 

Sugarcane is one of the most important sugar crops, 

supporting many Egyptian industries (Abd-El Maksoud 

and Ghaly 2021).  
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Contributing about 49.1% of the total quantities delivered 

for sugar production in Egypt. which amounted to about 

14.3 million tons in 2023. The average production of 

sugarcane per feddan in 2023 was about 45.3 tons/feddan 

(Central Agency for Public Mobilization and Statistics 

(CAPMAS, 2024)). Consequently, this study aims to 

analyze the productive and economic efficiency 

indicators of sugarcane in Egypt and identify the factors 

influencing them, using a descriptive quantitative 

methodology based on published secondary data. It also 

seeks to provide practical, evidence-based 

recommendations for improving the efficiency of this 

strategic crop. 

 

The research problem 

The research problem addressed in this study stems from 

the noticeable fluctuations in sugarcane productivity in 

Egypt over the past two decades, where average yields 

per feddan reached 49.86 tons in 2000, rising to 51.2 tons 

in 2006, and declined to 49.1 tons in 2023 (Ministry of  

 

Agriculture and Land Reclamation, 2023). These 

variations underscore the necessity of analyzing the 

productive and economic efficiency indicators of 

sugarcane cultivation, including yield trends, production 

costs, net returns, and return on investment. 

  The research problem is further intensified by a 

production-consumption gap, driven by population 

growth and increasing per capita sugar demand, resulting 

 

in Egypt’s substantial reliance on sugar imports. 

Consequently, the study aims to evaluate both the 

efficiency of sugarcane production and the current levels 

of self-sufficiency, providing insights for policy measures 

to enhance the sustainability and economic performance 

of the sugar sector. 

  

 In light of these challenges, the present study aims to 

analyze the main indicators of productive and economic 

efficiency of sugarcane in Egypt, including yield trends, 

production costs, net returns, and return on investment. 

Additionally, the research seeks to assess the current 

levels of self-sufficiency in sugar production, considering 

the ongoing changes in production and consumption 

patterns, thereby providing a foundation for evidence-

based policy recommendations to enhance the 

sustainability and efficiency of the sugarcane sector. 

 

 

  

Research Objectives 

The main objective of this study is to evaluate the key 

indicators of productive and economic efficiency of 

sugarcane in Egypt, through a detailed analysis of the 

following aspects 

  The development of the key indicators of productive and 

economic efficiency of sugarcane in Egypt. 

1. Reviewing and analyzing the actual production 

     and consumption of sugar in Egypt. 

2. Highlighting the food gap – the dietary deficit – of 

sugar in Egypt and identifying 
 

     The self-sufficiency ratios and the degree of  

       dependency on imports. 

 

3. Analyzing exports and imports and estimating the 

      daily domestic consumption of sugar in Egypt. 

4. Estimating the sufficiency period of both production 

and imports for domestic consumption and estimating 

the surplus and deficit in domestic consumption as 

well as their sufficiency periods for sugar in Egypt. 

5. Estimating the size of the strategic stockpile, the 

sufficiency period of the stockpile for daily 

consumption, and estimating the food security 

coefficient of sugar in Egypt. 

Research Methodology and Data Sources 

The research relied on both descriptive and quantitative 

statistical analysis methods. Using some percentages and 

arithmetic means, as well as employing the simple linear 

regression model. In addition. index numbers were used to 

convert current values into real values. along with some 

economic efficiency indicators and food security 

measures. The research also relied on secondary data 

issued by the Ministry of Agriculture and Land 

Reclamation, as well as studies related to the subject of 

the research. 

Results and Discussion 

  First: The Development of Indicators of Cultivated Area. 

Delivered Area. Yield per Feddan. Delivered Production 

and Total Production of Sugarcane in Egypt during the 

period (2000–2023) 

Cultivated Area 
From the data in Table (1). The cultivated area of 

sugarcane during the period (2000–2023) ranged between 

a minimum of about 311.99 thousand feddans in 2001 and 

a maximum of about 342.38 thousand feddans in 2021. 

with the average of the period being about 326.08 

thousand feddans. From the data in Table (2). It is clear 

from Equation (1) that the area showed a generally 

increasing trend. statistically significant at the 0.05 level. 

with an annual. 
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Supplied Area and Its Ratio 

Increase of about 0.477 thousand feddans. representing an 

annual growth rate of about 0.146% of the average during 

the period. The coefficient of determination indicates that 

about 24.1% of the changes in the cultivated area of 

sugarcane are explained by factors associated with the 

element of time. 

 From the data in Table (1). The delivered area of 

sugarcane during the period (2000–2023) ranged between 

a minimum of about 227.5 thousand feddans. 

Representing about 72% of the total cultivated area in 

2023. and a maximum of about 265.5 thousand feddans. 

Representing about 85.1% of the total cultivated area in 

2001. while the average of the period was about 245.6 

thousand feddans. 

 

Table 1.  Development  of the Cultivated Area. Yield per Feddan. and Total Production of Sugarcane in Egypt during the 

Period (2000–2023) 

Years 

Cultivated 

area 

Supplied 

area 
% of the 

supplied 

area from 

cultivated 

area 

Feddan 

productivity 

Total 

production 

Supplied 

production 

% of 

supplied 

production 

from total 

production 

  

One 

thousand 

feddans 

One 

thousand 

feddans 

ton per 

Feddan 

One million 

tons 

One million 

tons 

2000 318.9 255.2 80.0 49.3 15.7 10.0 63.7 

2001 312.0 265.5 85.1 49.9 15.6 10.1 64.9 

2002 323.4 250.2 77.4 49.5 16.0 9.7 60.5 

2003 327.2 250.6 76.6 49.9 16.3 9.4 57.6 

2004 327.2 245.9 75.1 49.7 16.3 9.3 57.2 

2005 322.0 242.5 75.3 50.4 16.2 9.6 59.1 

2006 321.4 239.1 74.4 50.8 16.3 9.5 58.2 

2007 326.9 245.7 75.2 51.0 16.7 9.9 59.4 

2008 335.1 255.8 76.3 50.8 17.0 9.9 58.2 

2009 323.6 233.1 72.0 50.9 16.5 9.0 54.7 

2010 316.7 233.9 73.9 48.9 15.5 8.9 57.5 

2011 320.3 240.2 75.0 49.0 15.7 9.3 59.2 

2012 325.5 236.5 72.7 48.4 15.8 8.9 56.4 

2013 325.7 238.8 73.3 47.7 15.6 8.5 54.7 

2014 329.2 246.8 75.0 47.9 15.8 9.3 58.9 

2015 332.0 254.1 76.5 48.4 16.1 9.3 57.9 

2016 328.1 250.1 76.2 48.5 15.9 9.1 57.2 

2017 326.2 243.4 74.6 47.2 15.4 8.4 54.6 

2018 327.4 242.7 74.1 48.3 15.8 8.2 51.8 

2019 329.2 248.2 75.4 46.6 15.3 8.6 56.1 

2020 336.1 250.6 74.6 47.2 15.9 7.9 49.8 

2021 342.4 251.8 73.5 46.6 16.0 8.3 52.0 

2022 333.2 245.7 73.7 46.7 15.6 7.8 50.1 

2023 316.1 227.5 72.0 45.3 14.3 7.0 49.1 

Average 326.1 245.6 75.3 48.7 15.9 9.0 56.6 

Source: Compiled and calculated from the data of the Ministry of Agriculture and Land Reclamation. Economic Affairs Sector. 

Agricultural Economics Bulletin.  
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 Yield per Feddan 
  
 From the data of Table (1). The yield per feddan of 

sugarcane during the period (2000–2023) ranged between 

a minimum of about 45.1 tons/feddan in 2023 and a 

maximum of about 51 tons/feddan in 2007. with an 

average of about 48.7 tons/feddans for the period. 

  From the data in Table (2). It is evident from Equation 

(2) that the yield per feddan of sugarcane showed a 

generally decreasing trend. statistically significant at the 

0.01 level. The annual decrease amounted to about 0.190 

tons/feddan. representing an annual decline rate of about 

0.39% of the average during the period. The coefficient of 

determination indicates that about 70.1% of the changes in 

sugarcane yield per feddan are explained by factors 

associated with the element of time. 

 

Total Production of Sugarcane 

 
From the data in Table (1). The total production of 

sugarcane during the period (2000–2023) ranged between 

a minimum of about 14.25 million tons in 2023 and a 

maximum of about 17.01 million tons in 2008. with the 

average of the period being about 15.87 million tons. 

From the data of Table (2). it is clear from Equation (3) 

that the total production of sugarcane showed a generally 

decreasing trend. statistically significant at the 0.05 level. 

The annual decrease amounted to about 0.039 million 

tons. representing an annual decline rate of about 0.024% 

of the average during the period. The coefficient of 

determination indicates that about 22.3% of the changes in 

the total production of sugarcane are explained by factors 

associated with the element of time. 

Supplied Production of Sugarcane and Its Ratio 

 

  From the data in Table (1). The Supplied production of 

sugarcane during the period (2000–2023) ranged between 

a minimum of about 7 million tons. representing about 

49.1% in 2023. and a maximum of about 10.1 million 

tons. representing about 64.9% in 2001. with the average 

of the period being about 9 million tons. 

Table 2. Estimated Trend Equations of the Cultivated Area. Yield per Feddan. and Total Production of Sugarcane in Egypt 

during the Period (2000–2023) 

S.No Phenomenon Equation R2 F Mean 
Amount of 

change 
Change 

1 

Cultivated Area 

(thousand 

feddans) 

Ŷt 23.013 = + .0400 Xt 

(*30.2 ) 
.0341 

*
.0..4  80.623 .0400 .014. 

0 
Productivity 

(tons/feddan) 

Ŷt  70625- = -260.2 Xt 

(**-5603 ) 
26520 

**
706775  5365 -260.2  -268.2  

8 
Production 

(thousand tons) 

Ŷt  0.68. = - 2628. Xt 

(*-065.) 
26008 

*
567.  07635 -2628.  -26205  

Where: 

 Ŷt: Refers to the estimated value of the dependent variable indicated. 

 Xt: Refers to the time element (trend order). where h = 1. 2. 3. …. 24 years. 

 Values in parentheses under the regression coefficients indicate the calculated t values. 

 (**): Statistically significant at the 0.01 level. 

 (*): Statistically significant at the 0.05 level. 

 Annual rate of change = (Annual change / Mean of the dependent variable) × 100. 

     Source: Calculated from the data of Table 1. 
 

These results are consistent with the following 

studies  

  In the Economic Analysis of Sugarcane Production in 

Egypt, Abdelkhalek, Moursi, El-Saba, and Sarhan (2025) 

also report a decreasing trend in both productivity (yield 

per feddan) and total production, statistically significant 

at the 0.01 level, over their study period (2005–2022).  

 

 

 

 

They highlight that, despite increasing cultivated areas 

and rising net returns, the productivity drop is a central 

constraint. They further recommend that improving that 

yield should be a top priority through the development or 

adoption of high-yielding sugarcane varieties 

(Abdelkhalek et al., 2025).  
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Second: Development of the Economic 

Efficiency Indicators of Sugarcane during 

the Period (2000–2023) 
 Farm-Gate Price 

 At Current Prices  

 The data in Table (3) indicate the development of 

economic efficiency indicators in sugarcane 

production during the period (2000–2023). It was 
found that the minimum current farm-gate price of 

sugarcane was about 95 EGP/ton in 2000 and 2001. While 

the maximum reached about 1.200 EGP/ton in 2022. This 

means that the current farm-gate price has more than 

doubled. increasing by about 1263% compared to 2000. 

The average current farm-gate price of sugarcane for the 

period was about 425.06 EGP/ton. 

   

By estimating the trend equation of the economic efficiency 

indicators in sugarcane production during the period (2000–

2023), as shown in Table (4).  

 

It was found that the current farm-gate price of sugarcane 

followed a generally increasing trend of about 42.906 EGP 

annually. with an annual growth rate of about 10.094% of 

the average current farm-gate price (425.06 EGP/ton).  

 

This model was statistically significant at the 1% level. The 

coefficient of determination (R²) indicated that about 87.4% 

of the variations in the current farm-gate price of sugarcane 

were explained by factors associated with the time element. 

 

 At Constant (Real) Prices 

 
  The data in Table (3) also shows that the real farm-gate 

price of sugarcane reached a minimum of about 58.83 

EGP/ton in 2021 and a maximum of about 119.29 EGP/ton 

in 2017. meaning that the real price increased by about 26% 

compared to 2000. The average real farm-gate price of 

sugarcane during the period was about 90.91 EGP/ton. 

  By estimating the trend equation of the economic 

efficiency indicators in sugarcane production during the 

period (2000–2023). as shown in Table (4). it was found 

that the real farm-gate price of sugarcane followed a 

generally decreasing trend that was not statistically 

significant. indicating that the real farm-gate price of 

sugarcane was not significantly affected by the time 

element. 

 

 

 

 

Total Revenue per Feddan 

 At Current Prices   

 
  The data in Table (3) indicates that the total revenue per 

feddan of sugarcane at current prices reached a minimum of 

about 4.736.3 EGP/feddan in 2000 and a maximum of 

about 56.047 EGP/feddan in 2022.  

 

This means that the total revenue at current prices more 

than doubled. Increasing by about 183% compared to 2000. 

The average total revenue per feddan at current prices 

during the period was about 20.229.36 EGP/feddan. 

  By estimating the trend equation of the economic 

efficiency indicators in sugarcane production during the 

period (2000–2023), as shown in Table (4).  

It was found that the total revenue per feddan at current 

prices followed a generally increasing trend of about 

1.972.658 EGP annually. with an annual growth rate of 

about 9.751% of the average total revenue per feddan at 

current prices (20.229.36 EGP/feddan).  

This model was statistically significant at the 1% level. The 

coefficient of determination (R²) indicated that about 88.1% 

of the variations in total revenue per feddan at current 

prices were explained by factors associated with the time 

element. 
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Table 3. Development of the Economic Efficiency Indicators of Sugarcane under Study during the Period (2000–2023) at Current and Constant Prices (Base 

Year 2000)  

Years 

Average 

yield 

per ton 

Farm-gate price 

(L.E.) 

Total revenue per 

feddan (L.E.) 

Total cost per 

feddan (L.E.) 

Net return per 

feddan (L.E.) 

Net return per 

feddan / month 

Return on 

invested pound 

Return per 

pound / month 

Cost per ton 

(L.E.) 

% of cost per ton 

to farm-gate 

price 

Current Real Current Real Current Real Current Real Current Real Current Real Current Real Current Real Current Real 

0222 5.63. .7622 .7622  558.682 558.682 0880652 0880652 000.6.2 000.6.2 020605 020605 2678 2678 2625 2625 5.653 5.653 5.605 5.605 

0220 5.6.2 .7622 .8600 5552672 55706.2 870.622 580565. 0000672 0055608 02065. .767. 2687 2605 2628 2620 52670 3.6.5 55608 .862. 

0220 5.678 027622 .56.0 7020622 5707678 8522622 5080630 0720622 0828605 007623 0236.2 2650 2680 2628 2628 55652 38655 50605 356.0 

0228 5.6.3 027622 306.0 700.622 5203607 8.22622 8007655 0.0.622 005563. 0856.5 028655 2657 268. 2625 2628 5065. .5658 ..620 53625 

0225 72658 082622 35675 .77.622 507.65. 5080622 887.65. 0507622 0757678 020623 08060. 267. 2655 2627 2625 306.0 ..67. .8620 5.620 

0227 72630 0.2622 .5675 300.622 5.22680 5820622 05506.5 8305622 082.6.. 8036.0 0.0607 263. 2638 2625 2625 356.3 75675 706.0 776.8 

022. 70620 052622 .762. 3.58622 55806.. 5500622 053.620 50.0622 080565. 877623 0.8658 26.5 2638 2623 2625 3.653 756.5 72635 75670 

0225 72630 030622 33630 .072622 5830652 7853622 8285605 8.20622 0353605 807605 075620 2658 26.0 262. 2627 027608 7.65. 75630 .5603 

0223 726.5 022622 32650 0203.622 8...65. 7.52622 0.05678 575.622 0537655 85.623 053630 2630 26.3 2625 262. 002650 70683 7768. .86.. 

022. 536.0 085672 35678 005.3622 50..65. .280622 0732625 7585622 0.57688 578623 0.56.0 26.2 2655 2623 262. 008680 7065. 7067. .2605 

0202 5.670 032622 306.3 083.8622 833360. ..2.622 0737600 5075622 0287655 .25657 0..6.0 0602 265. 262. 2625 088650 70600 556.7 .8607 

0200 5365. 887622 .068. 0.050622 50856.3 ...0622 0823633 .770622 05.0600 5.76.0 0256.3 0658 0623 2600 262. 083622  556.0 5060. 70608 

0200 5565. 8.2622 .76.. 05027622 5855680 5577622 0.25655 .572622 05206.8 535672 022600 0600 26.0 2602 2623 0.0605 7567. 57625 75628 

0208 53628 8.2622 .0685 050.2622 50.565. 57.2622 08.2658 .522622 08.06.8 323688 0..68. 0603 0622 2600 2623 073628 5.655 586.2 786.2 

0205 53607 832622 .560. 03850622 5855670 30.8622 07.367. 02053622 05026.0 353605 0226.0 0607 26.8 2602 2623 0..605 78637 55670 75600 

0207 53653 522622 33653 0.8.0622 50526.2 358.622 005.685 02.7.622 00.06.8 333622 0.26.. 0600  0620 2602 2623 03260. 5.6.7 57627 7063. 

020. 55688 .02622 027657 0.85.622 5307603 08570622 0500650 073.7622 0.08670 0805673 00565. 0603 26.. 2602 2623 035603 75670 57635 75677 

0205 5560. 502622 00.60. 88.7.622 772063. 0575.622 0..3683 0.855622 808.6.5 0.05657 0.06.5 0688 060. 2600 2602 82.608 75600 506.5 556.. 

0203 53688 502622 002685 855.7622 7035682 03070622 8005603 0.755622 05..650 08536.5 027678 26.0 2655 2623 262. 8556.. ..670 70657 .2603 

020. 5.67. 502622 .3608 88758622 553.682 05.53622 0.50600 073.7622 00006.0 0800623 05.638 26.2 2632 2625 2625 85.65. 7.650 70652 75632 

0202 55603 502622 55652 88.50622 858.602 03.28622 0352603 072..622 0.736.2 0077657 083600 2632 263. 2625 2625 5226.0 8.6.5 776.5 70620 

0200 5.6.0 302622 73638 85575622 032062. 00800622 0557600 07587622 005765. 003.607 .765. 26.. 2653 262. 262. 553633 806.7 7.600 7865. 

0200 5.650 0022622 37650 7.255622 52.5678 0.525622 03386.8 0.852622 0.076.. 00.7622 0.2655 263. 0620 2625 262. .8.625 52685 78622 55600 

2023 45.09 1100.00 78.30 49596.80 3625.96 30480.00 1932.95 6905.00 504.82 575.42 42.07 0.23 0.26 0.02 0.02 676.01 42.87 61.46 54.75 

Average 536.5 50762. .26.0 0200.60. 5800605 02732680 0.3063. .2.0603 0.82637 5756.2 0.26.2 2633 2657 2625 262. 000672 756.7 786.0 .2670 

 

Source: Ministry of Agriculture and Land Reclamation. Economic Affairs Sector. Agricultural Statistics. various issue. 
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Table 4.  General Time Trend Equations of Sugarcane Production Efficiency Indicators at Current and Constant Prices 

during the Period (2000–2023). 

 
Ŷt = the estimated value of the dependent variable.  

Xt = time variable. 

h = (1. 2. 3. …. 23).                                                                                                            

(**) Significant at the 0.01 level. 

(
*
) Significant at the 0.05 level.                                                                                               

 The numbers in parentheses refer to the calculated t-value.                                                                                         

Source: Data from Table (3) 

 

 

 

 

 

S.No Phenomenon Equation R2 F Mean 

The 

amount of 

change 

%Change 

1 
Farm-gate price 

(Current. L.E.) 

Ŷt = -000605+506.2. Xt 
**(0068..)  

26355 **0706.05  50762. 506.2. 0262.5 

0 
Farm-gate price  

(Real. L.E.) 

Ŷt = .86838 -260.3  Xt 

(-260..)  
- 2680 .06.0 - - 

8 

Total revenue per 

feddan (Current. 

L.E.) 

Ŷt = -5503635+ 0.506.73  Xt 
**(006533)  

26330 **0.86752  02600.68. 0.506.73 .6570 

5 
Total revenue per 

feddan (Real. L.E.) 

Ŷt = 57536878 -026755  Xt 

(-102.4)  
26250 06522 56800605 - - 

7 
Total cost per feddan 

(Current. L.E) 

Ŷt = - 02726377  +07776857   

Xt 
**(.6580)  

26300 **.56..2  026732680 02726377 .6.80 

. 
Total cost per feddan 

(Real. L.E.) 

Ŷt = 8550628. -.86080  Xt 
**(-56830)  

265.. **0.60.8  0.3063. -.86080  -0680.  

5 
Net return per feddan 

(Current. L.E.) 

Ŷt = - 300657.  +02706200   

Xt 
**(5655)  

26588 **.26858  .62.0603 300657. 36.0 

3 
Net return per feddan 

(Real. L.E.) 

Ŷt = 076.05  +05806.80   Xt 

(26330)  
26285 26553  06.82637 - - 

. 

Monthly net return 

per feddan (Current. 

L.E.) 

Ŷt = - .56.00  +356...   Xt 
**(5655)  

26588 **.26858  5756.2  .56.00 36.0. 

02 

Monthly net return 

per feddan (Real. 

L.E.) 

Ŷt = 0680.  +0556807   Xt 

(26330)  
26285 26553 0.26.2 - - 

00 
Return on invested 

pound (Current. L.E.) 

Ŷt = 26207  +26..7   Xt 

(06705)  
262.7 06808  2633 - - 

00 
Return on invested 

pound (Real. L.E.) 

Ŷt = 26203  +26703   Xt 
*(06.02)  

26083 *.63..  2657 26203 06522 

08 

Monthly return on 

invested pound 

(Current. L.E.) 

Ŷt = 26220  +26275   Xt 

(06.22)  
26025 067.0 2625 - - 

05 

Monthly return on 

invested pound 

(Real. L.E.) 

Ŷt = 26220  +26255   Xt 
**(56.00)  

26000  *.6087  262. 26220 06..5 

07 
Cost per ton 

(Current. L.E.) 

Ŷt = - 006.87  +.560..  Xt 
**(.6552)  

26328 3.6.37 000672 006.87 026823 

0. 
Cost per ton 

(Real. L.E.) 

Ŷt = 06232 - .36555   Xt 
**(-86.0.)  

26858 **0862.0  756.7 -06232  -06..7  

05 

Cost per ton as % of 

farm-gate price 

(Current. L.E.) 

Ŷt = 26555 - 7.6750   Xt 

(-26555)  
26083 86700  786.0 - - 

03 

Cost per ton as % of 

farm-gate price 

(Real. L.E.) 

Ŷt = 06237 - 556235   Xt 
**(-8633.)  

26525 **076007  .2670 -06237  -065.8  
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  At Real Prices 
  The data in Table (3) indicates the development of 

economic efficiency indicators in the production of 

sugarcane during the period (2000–2023). It was found that 

the total revenue at real prices for sugarcane reached its 

minimum at about 2802.09 EGP per ton in 2021. and its 

maximum at about 5501.86 EGP per ton in 2017. The 

average total revenue at real prices for sugarcane during 

that period was about 4321.14 EGP per ton. By estimating 

the time trend equation of the economic efficiency 

indicators for sugarcane production during the period 

(2000–2023). as shown in Table (4). it was found that the 

total revenue at real prices for sugarcane took a general 

decreasing trend. which was not statistically significant. 

indicating that the total revenue at real prices for sugarcane 

was not affected by the time factor. 

Total Costs 

 At Current Prices 

  The data in Table (3) indicates the development of 

economic efficiency indicators in sugarcane production 

during the period (2000–2023). It was found that the total 

costs at current prices for sugarcane reached their minimum 

at about 2332.40 EGP per ton in 2000. and their maximum 

at about 30.480.00 EGP per ton in 2023. meaning that total 

costs at current prices multiplied by more than 1307% 

compared to the year 2000. The average total costs at 

current prices during that period were about 10.580.31 EGP 

per ton. 

By estimating the time trend equation of the economic 

efficiency indicators for sugarcane production during the 

period (2000–2023). as shown in Table (4). it was found 

that total costs at current prices for sugarcane took a 

general increasing trend estimated at about 1050.855 EGP. 

with an annual increase rate of about 9.932% of the average 

total costs at current prices. which amounted to about 

10580.31 EGP per ton. This model was statistically 

significant at the 1% level. with the coefficient of 

determination (R²) indicating that about 81.1% of the 

changes in total costs at current prices were explained by 

time-related factors. 

At Real Prices 
  The data in Table (3) indicates the development of 

economic efficiency indicators in sugarcane production 

during the period (2000–2023). It was found that the total 

costs at real prices for sugarcane reached their minimum at 

about 1475.11 EGP per ton in 2021. and their maximum at 

about 4324.79 EGP per ton in 2001. The average total costs 

at real prices during that period were about 2681.89 EGP 

per ton. By estimating the time trend equation of the 

economic efficiency indicators for sugarcane production 

during the period (2000–2023). as shown in Table (4). it 

was found that total costs at real prices for sugarcane took a 

general decreasing trend estimated at about 63.132 EGP. 

with an annual decrease rate of about 2.316% of the 

average total costs at real prices. which amounted to about 

2681.89 EGP per ton. This model was statistically 

significant at the 1% level. with R² indicating that about 

46.6% of the changes in total costs at real prices were 

explained by time-related factors. 

  These results are consistent with the following studies: 

Qutb & El-Bahyeri (2024) analyzed cost structure for 

sugarcane in Egypt and found that post-harvest costs 

(bundling, breaking, transport, and loading) are very large 

shares of the total cost. Their study also documented a 

decline in the proportion of cane area delivered to factories 

in recent years, linked to low procurement prices, in 

addition to A region-specific study in Minya Governorate 

by Bakar (2024) shows that the average production cost and 

total revenue per feddan are high, but economic pressures 

and cost escalation limit farmers’ net returns. A very recent 

analytical study by Al-Toukhi & Khattab (2025) compared 

economic-efficiency indicators for sugarcane and sugar 

beet. They found a general declining trend in sugarcane’s 

yield per feddan (productivity), while key economic 

indicators increase, but the return on invested capital (per 

pound spent) shows a downward trend, aligning with 

concerns about real profit erosion. 

 Net Return per Feddan per Season 

 At Current Prices 

  The data in Table (3) indicates the development of 

economic efficiency indicators in sugarcane production 

during the period (2000–2023). It was found that the net 

return per feddan per season at current prices reached its 

minimum at about 1221.50 EGP per ton in 2001. and its 

maximum at about 26.340.00 EGP per ton in 2022. The 

average net return per feddan per season during that period 

was about 9091.18 EGP per ton.  By estimating the time 

trend equation of the economic efficiency indicators during 

the period (2000–2023). as shown in Table (4). it was 

found that the net return per feddan per season at current 

prices took a general increasing trend estimated at about 

811.456 EGP. with an annual increase rate of about 8.92% 

of the average net return (9091.18 EGP per ton). This 

model was statistically significant at the 1% level. with 

R² indicating that about 73.3% of the changes in net return 

per feddan per season at current prices were explained by 

time-related factors. 

At Real Prices 

  The data in Table (3) indicates the development of 

economic efficiency indicators in sugarcane production 

during the period (2000–2023). It was found that the net 

return per feddan per season at real prices reached its 

minimum at about 504.82 EGP per ton in 2023. and its 

maximum at about 3139.64 EGP per ton in 2017. The 

average was about 1930.85 EGP per ton. By estimating the 

time trend equation as shown in Table (4). it was found 
that the net return per acre for one season at real 

prices took a generally upward trend that was not 

statistically significant. 
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Net Monthly Return per Feddan 

 At Current Prices 

The data in Table (3) indicates (Minimum 101.79 EGP per 

ton in 2001. maximum 2195.00 EGP per ton in 2022. 

average 757.60 EGP per ton). Generally   increasing trend: 

67.621 EGP. annual growth 8.926%. R² = 73.3%. 

statistically significant at 1%. 

At Real Prices 

(Minimum 42.07 EGP per ton in 2023. maximum 261.64 

EGP per ton in 2017. average 160.90 EGP per ton). 

Generally increasing trend: It took a generally upward trend 

that was not statistically significant. 

 Return on the Invested Pound per Season 

 At Current Prices 
(Minimum 0.23 EGP in 2023. maximum 1.43 EGP in 2011. 

average 0.88 EGP). 

It took a generally upward trend that was not statistically 

significant. 

 At Real Prices 
(Minimum 0.26 EGP in 2023. maximum 1.16 EGP in 2017. 

average 0.75 EGP). 

Trend: +0.018 EGP. annual growth 2.400%. R² = 23.8%. 

significant at 5%. 

 Return on the Invested Pound per Month 
At Current Prices 

(Minimum 0.02 EGP in 2023. maximum 0.12 EGP in 2011. 

average 0.07 EGP). 

It took a generally upward trend that was not statistically 

significant. 

At Real Prices 

(Minimum 0.02 EGP in 2001.2023 maximum 0.10 EGP in 

2017. average 0.06 EGP). 

Trend: + 0.001 EGP. annual growth 1.667%. R² = 22.1%. 

significant at 1%. 

 Cost per Ton 
At Current Prices 

(Minimum 46.78 EGP in 2000. maximum 636.04 EGP in 

2022. average 222.50 EGP). 

Trend: +22.935 EGP. annual growth 10.308%. R² = 80.3%. 

significant at 1%. 

At Real Prices 
(Minimum 31.65 EGP in 2001. maximum 86.67 EGP in 

2001. average 54.95 EGP). 

Trend: −1.080 EGP. annual decrease 1.965%. R² = 37.3%. 

significant at 1%. 

 Cost per Ton as a Percentage of Farm Price 
 At Current Prices 

(Minimum 41.19 EGP in 2001. maximum 74.23 EGP in 

2011. average 53.61 EGP). 

It took a generally upward trend that was not statistically 

significant. 

 At Real Prices 

(Minimum 47.22 EGP in 2022. maximum 93.09 EGP in 

2001. average 60.52 EGP). 

Trend: −1.085 EGP. annual decrease 1.793%. R² = 40.7%. 

significant at 1%. 

These results are consistent with the study. Furthermore, 

empirical work by Elasraag (2019) in the Zagazig Journal of 

Agricultural Research showed positive associations between 

area cultivated, revenue, and costs in sugarcane, implying that 

rising costs are indeed a structural feature of the Egyptian 

sugarcane sector, A comparative economic study of sugarcane 

and sugar beet in Egypt (Darwesh, 2020) found instability in the 

return on the invested pound for sugarcane, supporting your 

finding that ROI is volatile and not consistently strong. 

Third Development of the Gap. Self-Sufficiency Ratio and 

Import Dependence Ratio of Sugar in Egypt 

 Domestic Production 

  From Table (5). it is shown that Egypt’s sugar production 

during the period (2000–2023) ranged between a minimum of 

1285 thousand tons in 2003. and a maximum of 2712 thousand 

tons in 2021. with an average of about 2002.6 thousand tons. 

From Table (6) and Equation (1). sugar production in Egypt 

took a statistically significant increasing trend at the 0.01 level. 

with an annual increase of about 45.88 thousand tons. 

equivalent to 2.29% of the average. and R² = 65.6%. 

Availability for Consumption 

Sugar consumption in Egypt during (2000–2023) ranged 

between 1433 thousand tons in 2003 and 3335 thousand tons in 

2020. with an average of about 2659 thousand tons. According 

to Equation (2) in  Table (6). sugar consumption also showed a 

statistically significant increasing trend at the 0.01 level. with 

an annual increase of about 61.11 thousand tons. equivalent to 

2.3%. and R² = 84.8%. 

 Exports 

  Sugar exports ranged between 62 thousand tons in 2007 and 

830 thousand tons in 2011. with an average of about 280.4 

thousand tons. According to Equation (3). exports showed a 

significantly increasing trend at the 0.01 level. with an annual 

increase of about 23.28 thousand tons. or 8.3% of the average. 

and R² = 52.5%. 

Imports 
  Sugar imports ranged between 103 thousand tons in 

2000 and 1678 thousand tons in 2017. with an average of 

about 897.1 thousand tons. According to Equation (4). 

Imports showed a significant increasing trend at the 0.01 

level. with an annual increase of about 36.05 thousand 

tons. or 4.02% of the average. and R² = 41.5%. 

 Food Gap  

  From the data in Table (5). it was found that the sugar food 

gap in Egypt during the period (2000–2023) ranged between a 

minimum value of about 102 thousand tons in the year 2000. 

and a maximum of about 1.253 thousand tons in 2008. with the 

period’s average amounting to about 656.4 thousand tons.From 

the data in Table (6). it is obvious from Equation (5) that the 

amount of the sugar food gap in Egypt took a generally 

increasing trend. although it was not statistically significant. 
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Table (5): Development of Sugar Food Security Indicators in Egypt during the Period (2000–2023). 

Years 

Domestic 

production 

Available for 

consumption 

Export 

quantity 

Import 

quantity 
Food gap 

Self-

sufficiency 

ratio* 

Foreign 

dependency ratio 

One thousand ton % % 

0222 05.3 0352 2 028 02062 .567 767 

0220 0020 0787 2 50. 58862 306. 0560 

0220 0.52 0505 2 5.5 55562 306. 0365 

0228 0037 0588 50 88. 05362 3.65 0268 

0225 0852 07.2 .3 033 00262 3.60 0863 

0227 05.5 0.50 02. 777 55562 5560 006. 

022. 0757 0.8. .5 835 8.062 3065 036. 

0225 075. 083. .0 380 32562 ..60 8863 

0223 0730 0387 0. 005. 007862 7763 5560 

022. 0.02 0502 0.0 0820 000262 7.60 5263 

0202 0..0 05.0 555 0005 55262 5060 056. 

0200 03.3 03.3 382 0002 .5262 ..60 8863 

0200 0227 0.22 088 0058 3.762 ..60 826. 

0208 0..3 82.2 80. 027. 02.062 .565 8768 

0205 00.3 8252 880 0255 55062 576. 0565 

0207 0850 0..0 820 .00 .0.62 5.68 0265 

020. 00.5 0585 .7. 002. 78562 3265 0.6. 

0205 005. 03.8 533 0.53 .5562 5565 0068 

0203 00.8 825. 58. 000. 33862 5062 0.62 

020. 0573 8052 85. 00.2 30062 5760 0563 

0202 0030 8887 8.3 .5. 027862 .365 806. 

0200 0500 8078 853 3.3 55062 3.62 0562 

0200 0758 800. 8.8 .8. 75.62 3067 0367 

0208 0773 0.7. .2. .5. 8.362 3.67 0867 

Mean 02206. 0.7.62 03265 3.560 .7.65 5.60 0863 

 
*Self-sufficiency = Production / Consumption × 100 

**Dependency ratio on imports = Imports / Consumption × 100 

Source: Collected and calculated from: Ministry of Agriculture and Land Reclamation. Economic Affairs Sector. Central 

Administration for Agricultural Economics. Food Balance Bulletin. various issues. 
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Table 6.  The general time trend of the food gap. Self-sufficiency ratio. and dependency ratio on imports of 

sugar in Egypt during the period (2000–2023). 

S.No Phenomenon Equation R3 F Mean 
Amount 

of change 

%The 

change 

1 

Domestic 

Production 

(thousand tons) 

Ŷt =1429.1+45.88 Xt 

**51)66) 
0.656 42636** 2002.6 45.88 2962 

0 

Available for 

Consumption 

(thousand tons) 

Ŷt = .0600  +03.7608 Xt 

(**.68.) 
26353 52655** 0.7.62 .0600 0682 

8 
Export quantity 

(thousand tons) 

Ŷt = 08603  +0275.65- Xt 

(**56.8) 
26707 0560.** 03265 08603 368 

5 
Import quantity 

(thousand tons) 

Ŷt = 8.627  +55.685  Xt 

(**86.7) 
26507 076.0** 3.560 8.627 5620 

7 
Food gap quantity 

(thousand tons) 

Ŷt = 07608 +5..623  Xt 

(0652) 
2600. 0633 .7.65 - - 

. 
Self-sufficiency 

ratio (%) 

Ŷt = 26038  +53655 Xt 

(-26.8) 
2620 268.. 5.60 - - 

5 

Foreign 

dependency ratio 

(%) 

Ŷt = 26038  +00678  Xt 

(26785) 
26203 268.. 0863 - - 

Where: 

Ŷt : Refers to the estimated value of the dependent variable indicated. 

Xt : Refers to the time element. where t = 1. 2. 3. …. 23 years. 

The values in parentheses below the regression coefficients refer to the calculated “t” value. 

(
**

): Significant at the 0.01 level. 

(
*
): Significant at the 0.05 level. 

Annual rate of change = (Amount of annual change / Mean of the dependent variable) × 100 

Source: Calculated from the data in Table (5). 
 

 Self-sufficiency ratio 

  From the data in Table (5). The self-sufficiency ratios of 

sugar in Egypt during the period (2000–2023) ranged 

between a minimum of about 55.8% in 2008 and a 

maximum of about 94.5% in 2000. with the average for the 

period being about 76.2%. From the data in Table (6). it 

appears from Equation (6) that the self-sufficiency ratios of 

sugar in Egypt took a general decreasing trend. though it 

was not statistically significant. 

Dependence on foreign sources 

  From the data in Table (5). the ratios of dependence on 

foreign sources of sugar in Egypt during the period (2000–

2023) ranged between a minimum of about 5.5% in 2000 

and a maximum of about 44.2% in 2008. with the average 

for the period being about 23.8%. From the data in fTable 

(6). it appears from Equation (7) that the ratios of 

dependence on foreign sources of sugar in Egypt followed a 

generally increasing trend. statistically significant at the 

0.05 level. The annual increase amounted to about 0.183%. 

although the annual growth rate itself was not statistically 

significant. 

 

Fourth: Development of daily domestic consumption. 

production adequacy period. import coverage period. 

and total coverage period of sugar in Egypt during the 

period (2000–2023) 

Daily domestic sugar consumption 

  From the data in Table (7). daily domestic sugar 

consumption in Egypt during the period (2000–2023) 

ranged between a minimum of about 3.9 thousand tons in 

2003 and a maximum of about 9.1 thousand tons in 2020. 

with the average for the period being about 7.3 thousand 

tons. From the data in Table (8). it appears from Equation 

(1) that daily domestic sugar consumption in Egypt 

followed a general increasing trend. statistically significant 

at the 0.01 level. The annual increase amounted to about 

0.167 thousand tons. representing an annual growth rate of 

about 2.28% of the average during that period. The adjusted 

coefficient of determination indicates that about 65.4% of 

the changes in daily domestic sugar consumption in Egypt 

are explained by the factors reflected in the time element.
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Production adequacy period for sugar 

consumption 

From the data in Table (7). The production adequacy 

period for sugar consumption in Egypt during the period 

(2000–2023) ranged between a minimum of about 203.7 

days in 2008 and a maximum of about 345.1 days in 

2000. with the average for the period being about 278.1 

days. From the data in Table (8). It appears from 

Equation (2) that the production adequacy period for 

sugar consumption in Egypt followed a general 

decreasing trend. though it was not statistically 

significant. 

Table 7.  Development of daily domestic consumption. production adequacy period. import coverage period. 

and total coverage period of sugar in Egypt during the period (2000–2023). 

Years 

Daily Local 

Consumption 

(thousand tons) 
 

Production Adequacy Period for 

Consumption (days) 

Imports Coverage Period for 

Consumption (days) 

Total of Both 

Periods (days) 
 

One thousand ton Days 

0222 760 85760 0260 8.760 

0220 .6. 82065 .068 8.562 

0220 .6. 0.56. 5260 8.362 

0228 86. 80568 3.68 5086. 

0225 565 80567 ..60 8326. 

0227 768 03067 02565 8376. 

022. 768 0..6. 5065 8..68 

0225 .67 05067 00568 8.363 

0223 563 02865 0.565 8.368 

022. 567 00.62 0556. 8.26. 

0202 56. 0.860 0.26. 50560 

0200 56. 0506. 05067 83560 

0200 56. 07065 0.260 5006. 

0208 367 08.62 00760 8.060 

0205 368 0576. 00.62 5256. 

0207 360 03.67 00065 5206. 

020. 567 0.868 0.065 57565 

0205 56. 03865 00065 5.767 

0203 368 07.60 08865 8.06. 

020. .62 05565 00.67 52863 

0202 .60 05.63 0286. 8786. 

0200 36. 8086. 02267 50565 

0200 367 0.56. 02.6. 52567 

0208 360 8076. 00267 58.65 

Mean 568 05360 00365 8..65 

Daily local consumption = Total local consumption ÷ 365 days. 

• Production sufficiency period for consumption = Total local production ÷ Total daily local consumption. 

• Import coverage period for consumption = Annual import quantity ÷ Total daily local consumption. 

• Total of the two periods = Production sufficiency period for consumption + Import coverage period for consumption.                                                                                       

Source: Compiled and calculated from: Table (5) data. 

 

Import coverage period for sugar consumption in 

Egypt 
  From the data of Table (7). it was found that the import 

coverage period for sugar consumption in Egypt during 

the period (2000–2023) ranged between a minimum of 

about 20.1 days in 2000 and a maximum of about 211.7 

days in 2017. with an average period of about 118.7 days.  

 

Revising the data of Table (8). it is clear from Equation 

(3) that the import coverage period for sugar consumption  

in Egypt took an overall increasing trend. statistically 

significant at the 0.05 level. The annual increase 

amounted to about 2.91 days. with an annual growth rate 

of about 2.45% of the average during that period.  
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The adjusted coefficient of determination indicates that 

about 22.9% of the changes in the import coverage period 

for sugar consumption in Egypt are explained by factors 

reflected in the element of time. 

The total production sufficiency period and 

import coverage period for sugar consumption 
   
  From the data of Table (7). it was found that the total of 

the two periods (the production sufficiency period for 

sugar consumption and the import coverage period for 

sugar consumption in Egypt during the period (2000–

2023) ranged between a minimum of about 353.6 days in 

2020 and a maximum of about 495.5 days in 2017.  

 

 

with an average period of about 396.7 days. Revising the 

data of Table (8). it is clear from Equation (4) that the 

total of the two periods (the production sufficiency period 

for sugar consumption and the import coverage period for 

sugar consumption in Egypt) took an overall increasing 

trend. statistically significant at the 0.05 level. The annual 

increase amounted to about 2.24 days. with an annual 

growth rate of about 0.61% of the average during that 

period. The adjusted coefficient of determination 

indicates that about 22.7% of the changes in the total of 

the two periods (the production sufficiency period for 

sugar consumption and the import coverage period for 

sugar consumption in Egypt) are explained by factors 

reflected in the element of time. 

 

Table 8. The general time trend of daily local consumption. production sufficiency period. import coverage 

period for consumption. and the total of the two periods for sugar in Egypt during the period (2000–2023). 
 

S.No Phenomenon Equation R3 F Mean 
The 

amount 

%The 

change 

0 

Daily Local 

Consumption 

(thousand tons) 

Ŷt = 260.5  +760. Xt 

(**.680) 
26.75 8.6.5** 568 260.5 0603 

0 

Production 

Adequacy Period for 

Consumption (days) 

Ŷt = 26..5 - 03.65  Xt 

(-26.0.) 
2620 268.7- 05360 - - 

8 

 

Imports Coverage 

Period for 

Consumption (days) 

Ŷt = 06.0 + 30680  Xt 

(*067.) 
2600. .678* 00365 06.0 0657 

5 Total of Both 

Periods (days) 
 

Ŷt = 0605 + 8.365  Xt 

(*0675) 
26005 .65.* 8..65 0605 26.0 

Where: 

Ŷt : refers to the estimated value of the dependent variable mentioned. 

Xt: refers to the time element. where t = 1. 2. 3. …. 23 years. 

The values in parentheses below the regression coefficients refer to the calculated “t” value. 

(**): significant at the 0.01 level. 

(*): significant at the 0.05 level. 

4-Total of the two periods (days) 

Ŷ = 368.7 + 2.24 Xt 

(2.54)* 0.227 6.46* 396.7 2.24 0.61                                                                                    

Annual rate of change = Amount of annual change ÷ Average of the dependent variable × 100                                                                                                                                      

Source: Calculated from Table (7) data. 

Fifth:  Development of the sugar food security coefficient during the period (2000–2023) 

A- The surplus quantity in local consumption 

From the data of Table (9). it was found that the surplus quantity in local sugar consumption in Egypt during the period 

(2000–2023) ranged between a minimum with negative values of about 104 thousand tons in 2020. and a maximum 

with positive value of about 1.034 thousand tons in 2017. with an average for the period of 240.7 thousand tons.
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Table 9.  Development of the sugar food security coefficient in Egypt during the period (2000–2023). 

Years 

Local 

Consumption 

Surplus 

Quantity 

Surplus 

Adequacy 

Period for Local 

Consumption 

Deficit Quantity 

in Local 

Consumption 

Deficit 

Period for 

Local 

Consumption 

Strategic 

Stock 

Quantity 
 

    

Stock Adequacy 

Period for Local 

Consumption 

Food 

Security 

Coefficient 
One thousand 

ton 
Day 

One thousand 

ton 
Day 

One thousand 

ton 

Day 

0222 1.0 0.2 -1.0 -0.2 2.0 0.39 0.00 

0220 -7.0 -1.0 7.0 1.0 -14.0 -2.02 -0.01 

0220 20.0 3.0 -20.0 -3.0 40.0 6.05 0.02 

0228 191.0 48.6 -191.0 -48.6 382.0 97.30 0.24 

0225 68.0 15.6 -68.0 -15.6 136.0 31.22 -0.15 

0227 111.0 20.9 -111.0 -20.9 222.0 41.75 0.04 

022. 23.0 4.3 -23.0 -4.3 46.0 8.67 -0.09 

0225 25.0 3.8 -25.0 -3.8 50.0 7.65 0.00 

0223 26.0 3.3 -26.0 -3.3 52.0 6.69 0.00 

022. 191.0 25.6 -191.0 -25.6 382.0 51.26 0.12 

0202 447.0 59.1 -447.0 -59.1 894.0 118.19 0.19 

0200 150.0 19.1 -150.0 -19.1 300.0 38.18 -0.21 

0200 378.0 47.6 -378.0 -47.6 756.0 95.15 0.16 

0208 -33.0 -3.9 33.0 3.9 -66.0 -7.80 -0.27 

0205 332.0 39.9 -332.0 -39.9 664.0 79.72 0.24 

0207 302.0 36.9 -302.0 -36.9 604.0 73.71 -0.02 

020. 672.0 89.7 -672.0 -89.7 1344.0 179.43 0.27 

0205 1034.0 130.5 -1034.0 -130.5 2068.0 260.91 0.25 

0203 233.0 27.9 -233.0 -27.9 466.0 55.84 -0.53 

020. 348.0 38.8 -348.0 -38.8 696.0 77.69 0.07 

0202 -104.0 -11.4 104.0 11.4 -208.0 -22.76 -0.27 

0200 427.0 49.4 -427.0 -49.4 854.0 98.86 0.34 

0200 363.0 42.5 -363.0 -42.5 726.0 84.96 -0.04 

0208 578.0 71.4 -578.0 -71.4 1156.0 142.74 0.15 

Mean 240.7 31.7 -240.7 -31.7 481.3 63.5 0.02 

• Annual surplus in local consumption = (Total of production sufficiency period for consumption + imports coverage period for 

consumption – 365) × daily local consumption. 

• Surplus sufficiency period for local consumption = Surplus quantity ÷ daily local consumption. 

• Deficit quantity in local consumption = (365 – Total of production sufficiency period for consumption + imports coverage period for 

consumption) ÷ daily local consumption. 

• Deficit period in consumption = Deficit quantity ÷ daily local consumption. 

• Strategic stock quantity = Surplus quantity in local consumption – Deficit quantity in local consumption. 
• Strategic stock sufficiency period = Strategic stock quantity × daily local consumption. 

• Food security coefficient = Annual change in strategic stock ÷ annual local consumption. or net change in strategic stock ÷ average 

annual local consumption. 

Source: Compiled and calculated from Table (5) data.
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Surplus sufficiency period of local consumption 

  From the data in Table (9). it was found that the surplus 

sufficiency period of local sugar consumption in Egypt 

during (2000–2023) ranged between a minimum with 

negative values of about 11.4 days in 2020 and a 

maximum with positive values of about 130.5 days in 

2017. with an average of about 31.7 days. 

 Deficit quantity in local sugar consumption 

  From the data in table (9) data shows that the deficit 

quantity in local sugar consumption in Egypt during 

(2000–2023) ranged between a minimum with negative 

values of about 1.034 thousand tons in 2017 and a 

maximum with positive values of about 104 thousand tons 

in 2020. with an average negative value of about 240.7 

thousand tons. 

 Deficit period in local sugar consumption 

Table (9) shows that the deficit period in local sugar 

consumption in Egypt during (2000–2023) ranged 

between a minimum with negative values of about 130.5 

days in 2017 and a maximum with positive values of 

about 11.4 days in 2020. with an average of about 31.7 

days. 

Strategic stock quantity of sugar 

  Revising Table (9). it was found that the strategic stock 

quantity of sugar in Egypt during (2000–2023) ranged 

between a minimum negative value of about 208 thousand 

tons in 2020 and a maximum negative value of about 

2.068 thousand tons in 2017. with an average of about 

481.3 thousand tons. 

 Strategic stock sufficiency period of sugar 

 Table (9) shows that the strategic stock sufficiency period 

of sugar in Egypt during (2000–2023) ranged between a 

minimum negative value of about 22.8 days in 2020 and a 

maximum positive value of about 260.9 days in 2017. 

with an average of about 63.5 days. 

Sugar food security coefficient in Egypt 

  By estimating the sugar food security coefficient in 

Egypt during the study period. as in Table (9). it was 

found that the coefficient decreased relatively. with an 

average of about 0.02. This indicates a noticeable decline 

in the sugar food security coefficient in Egypt. mainly due 

to the deficit in the strategic stock. 

 

 

Summary 

  Sugar is one of the most important strategic commodities 

worldwide. and it receives special attention from 

policymakers because local production does not meet 

consumption needs in Egypt, leading to a food gap. 

Sugarcane is also one of the most important sugar crops. 

forming the basis of many industries in Egypt. 

  The research problem lies in the existence of a sugar 

food gap in Egypt due to the insufficiency of local 

sugarcane production to cover the growing local demand. 

This may be attributed to fluctuations in sugarcane 

productivity. which was about 49.86 tons/feddan in 2000. 

rose to 51.2 tons/feddan in 2006. then declined to 45.09 

tons/feddan in 2023. Added to this is the continuous 

annual increase in demand for sugar due to population 

growth and changes in consumption patterns. 

  Therefore, the problem of the study is how to overcome 

this food gap or at least mitigate it. The research relied on 

applying descriptive and quantitative statistical analysis. 

as well as using percentages. arithmetic means. simple 

regression models. and index numbers. The research was 

also based on secondary data issued by the Ministry of 

Agriculture and Land Reclamation and related studies. 

Conclusions 

The feddan productivity of sugarcane showed a general 

declining trend. with an annual decrease rate of about 

0.390% of the average productivity during the study 

period. The current farm price of sugarcane showed a 

general increasing trend. with an annual increase rate of 

about 10.094% of the annual average during the study 

period. but this was not statistically significant in real 

prices. The total revenue at current prices doubled by 

more than 183% from 2000 during (2000–2023). but this 

was not significant in real prices. Total costs at current 

prices of sugarcane showed a general increasing trend 

with an increase of about 9.86% of the average during the 

period. while in real terms they showed a decreasing trend 

with an annual decline of about 2.32% of the average. The 

net feddan return per season at both current and real prices 

showed a general increasing trend. The monthly net 

feddan return at both current and real prices showed a 

general increasing trend. The monthly return on the 

invested pound at both current and real prices showed a 

general increasing trend. The monthly return on the 

invested pound at both current and real prices showed a 

general increasing trend. By estimating the sugar food 

security coefficient in Egypt. it was found that it declined 

relatively. indicating crises of sugar shortages or 

abnormally high prices. mainly due to the deficit in the 

strategic stock. 
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     Recommendations    References 

Strengthen Productivity and Yield Enhancement Measures. 

The persistent decline in yield per feddan underscores the 

need to accelerate the adoption of improved sugarcane 

varieties, optimize fertilization and irrigation practices, and 

expand farmer-oriented training programs through the 

agricultural extension system.   

 

Improve Supply Chain Coordination and Delivered Area 

Efficiency 

The fluctuation and decline in the ratio of delivered to 

cultivated area call for improved contracting systems, 

enhanced transportation and collection infrastructure, and 

stronger incentives for farmers to supply higher-quality 

cane. Stabilize Real Farm-Gate Prices and Protect Farmers’ 

Income 

 

The non-significant decline in real farm-gate prices, 

despite a sharp rise in nominal prices, indicates the need 

for cost-reflective pricing mechanisms, inflation-adjusted 

support policies, and targeted subsidies for key production 

inputs. Control Rising Production Costs and Enhance Cost 

Efficiency 

 

Given the substantial increase in production costs, 

measures such as promoting mechanization, improving 

irrigation efficiency, and supporting competitive input 

markets should be prioritized to reduce cost pressures on 

farmers. Enhance Farm Profitability and Net Returns 

 

The stagnation of real net returns highlights the importance 

of expanding access to affordable credit, encouraging 

diversification and intercropping, and supporting value-

added small-scale processing to improve farmers’ 

economic resilience. Improve Return on Investment and 

Resource Use Efficiency.  
 

The inconsistent trends in the return on the invested pound 

suggest the need for stronger dissemination of best farm 

management practices, adoption of precision agriculture 

technologies, and expanded cooperative-based input 

procurement and marketing. Strengthen Integration 

Between Research, Extension, and Industry 

Enhancing coordination among research institutions, 

extension services, and sugar mills is essential for 

addressing yield decline, rising costs, and low extraction 

efficiency through joint research programs, farmer 

education, and industrial modernization.  Develop Long-

Term Policies for Sectoral Sustainability 

To secure the future of the sugarcane sector, long-term 

strategies should focus on modernizing irrigation systems, 

preserving sugarcane areas with comparative advantage, 

and upgrading milling technologies to improve efficiency 

and reduce waste. 
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