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The research aimed to assess the current performance efficiency and capacity of sugar refineries in an 
attempt, using data envelopment analysis Program (DEAP). Assessing technical and economic 
efficiencies for sugarcane refineries under constant return to scale (CRS), are not technically efficient, 
indicating losses in resources used in the production process. Assessing economic efficiency under 
CRS returned values less than unity, indicating a possibility to reduce production cost. Under variable 
return to scale (VRS), Abu Qorkas is the only refinery that realized both economic and technical 
efficiency. As for the technical and economic efficiencies for sugar beet refineries, results revealed that, 
Nubaria refinery realized optimum efficiency under CRS and VRS, whereas El-Nile refinery realized full 
efficiency under VRS only. The research recommended to promoting expansion in sugar beet and 
developing high yielding varieties of sugarcane and importing high yielding varieties of seed sugar beets 
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INTRODUCTION 

Sugar is one of the strategic food crops in 
Egypt, for which all individuals in the society 
accept no substitute. However, domestic 
production in Egypt fails to catch up with the 
growing increase in domestic consumption. It is 
worth noting that sugar processing depends on 
sugarcane and sugar beet. Sugarcane production 
thus refineries are heavily concentrated in Upper 
Egypt, namely in Menia, Sohag, Qena and Aswan 
Governorates. On the other hand, beet sugar 
refineries are mainly concentrated in Dakahlia, 
Menia and Fayoum Governorates. Sugar 
processing also provides several byproducts like 
alcohol and yeast, in addition to bagasse, which is 
used as the raw material in plywood and paper 
pulp industries. Moreover, sugar beet pulp is used 
in processing animal fodder (El-Khishin and Abd 
El-Hameed, 2016). 

Research problem  
The research investigates the problem of 

shortage in domestic supply of sugar extracted 
from sugarcane and sugar beet, where it fails to 
meet the growing demand for sugar. In 2016, self-
sufficiency in sugar reached 69.9%(Ministry of 
Agriculture and Land Reclamation, 2017). It is 
therefore necessary to identify such factors 
affecting production efficiency of sugar refineries 
in order to raise their efficiency, which has been 
deteriorating lately. 

Research objective 
The research aims to assess the current 

performance efficiency and capacity of sugar 
refineries in an attempt to identify the reasons for 
shortage in domestic supply of sugar, and to know 
whether the current performance of sugar 
refineries is responsible for such shortage, or is it 
domestic production. In addition, the research 
aims to study the current gap in sugar, self-
sufficiency, and percent contribution of sugarcane 
and sugar beet in actual production of refined 
sugar. 

http://www.isisn.org/
mailto:dr.rania.barghash@gmail.com


Barghash et al.,                                                                     Production efficiency of sugar refineries in Egypt 

 

                                                Bioscience Research, 2018 volume 15(2): 1079-1086                                 1080 

 

MATERIALS AND METHODS 
The research relied on assessing all types of 

production efficiency using DEAP, which is one of 
the nonparametric analysis methods. It is a linear 
programming based technique for measuring the 
relative performance of organizational units where 
the presence of multiple inputs and outputs makes 
comparisons difficult. DEA allows constructing a 
nonparametric envelopment frontier over the data 
points representing actual combinations of 
resources that set efficiency limits based on all 
combinations available in this envelope, the 
isoquant, under two assumptions. The first is 
constant return to scale (CRS), which means that 
farms operate at maximum capacity. The second 
is variable return to scale (VRS), which assumes 
that farms operate below maximum capacity, 
which allows for measuring the technical 
efficiency (TE) and allocative efficiency (AE). The 
model is then estimated under constant and 
variable returns to scale by applying data 
envelopment analysis program, developed by 
Coelli (1996). 

Data envelopment analysis (DEA) 
Data Envelopment analysis is use in measuring 
efficiency (Hareedii and Ismail, 2012) as follows: 

Assessing technical efficiency using DEA 
model under the assumption of constant 
return to scale (CRS) 
DEA Model used to measure technical efficiency 
under CRS can be expressed using the following 
set of equations: 
 

        
    (1) 

S.t. Y- y ≥ 0 

     ≥ 0 

1, 2, ….., K 

> 0 
Where: 

  
   : measures the technical efficiency (TE) for 

the production unit i 

       : is the output of vector N X 1 for constants 
or weights associated with all efficient production 
units. 
      : is the level of efficiency obtained by 
production unit of rank i 

Such assessment must satisfy the condition that  

≤ 1. In case  =1, production unit is fully efficient 

and produces on the isoquant. In case ≤1, 

production unit produces below the isoquant (P) 
thus is technically inefficient. 
To measure economic efficiency (EE), the 
following linear function should be minimized:  

    
      

   
     (2) 
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Where: 

  
 is the vector for minimizing production costs of 

production unit i, taking into account that input 

prices   
 and production rate Y are given. 

Economic efficiency is the product of dividing 
minimized costs over observed costs 

EEi = 
  
   
 

  
   
    (3) 

Allocative efficiency (AE) can be derived from 
equations (2) and (3), as shown in the following 
equation: 

AEi = 
   

  
    (4) 

 
RESULTSAND DISCUSSION 

Production and economic indicators of water 
unit used in sugarcane and sugar beet 
production in Egypt 

Despite the fact that sugarcane is the main 
source of sugar produced in Egypt, it consumes 
large amount of water, estimated at 9000-10700 
m

3
 per feddan. Given the limited amount of water, 

it is hard to expand in sugarcane production. 
Therefore, it is important to assess sugarcane 
efficiency in water consumption due to the fact 
that it ranks on top of the water consuming corps 
(Ministry of Agriculture and Land Reclamation, 
2007). Sugar beet is characterized by ability to 
grow on well-drained saline soils and recently 
reclaimed lands. In addition, it consumes limited 
amounts of water, estimated at 3500 m

3
 per 

feddan (Growing Sugar beet in New Lands, 2011) 
compared to sugarcane, as shown in Table (1). It 
is clear from the same table that average 
production of sugarcane and sugar beet over the 
period 2013-2016 amounted to 48.3 and 21.6 tons 
per feddan, respectively. Therefore, production 
per water unit (1000 m

3
) amounted to 4.8 and 6.2 

tons, respectively. In addition, amounts of sugar 
produced from the two crops reached 4.8 and 2.6 
tons per feddan, respectively. Therefore, sugar 
production per water unit (1000 m

3
) is estimated 

at 0.47 and 0.74 tons, respectively.  
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Table (1): Production and economic indicators of water unit used in sugarcane and sugar beet 
production in Egypt based on averages of the period 2013-2016. 

Indicator Unit Sugarcane Sugar beet 

Total  production 1000 tons 15912.7 11024 

Quantity supplied to refineries 1000 tons 9053.8 8779 

Total cost/feddan LE 8305.67 4859 

Leak in produce 1000 tons 6858.9 2245 

Yield Ton/feddan 48.3 21.6 

Net revenue/feddan LE 10372.7 4322 

Sugar quantity/feddan 
 

4.8 2.6 

Average quantity of irrigation water/feddan 1000 m3/ton 10133.3 3500 

Average crop production/water unit 1000 m3/ton 4.8 6.2 

Average sugar production /water unit 1000 m3/ton 0. 47 0.74 

Net return /consumed water unit 1000 m3/LE 1023.65 1235 

Invest profit/season 
 

1.25 0.89 

Total  revenue to total cost ratio 
 

2.25 1.9 

Source: Ministry of Agriculture and Land Reclamation, Economic Affairs Sector (2013-2016). 
 

Table (2): Technical and economic efficiencies for sugarcane refineries over the period 2013-2016. 

Sugar  
refinery 

Technical efficiency 
Scale 

efficiency 
Return to 

scale 

Economic efficiency 

Under CRS 
Under 
VRS 

Under CRS Under VRS 

Abu Qorkas 0.93 1 0.93 Decreasing 0.93 1 

Gerga 0.93 0.97 0.96 Decreasing 0.93 0.97 

Naga Hamady 0.94 0.96 0.98 Decreasing 0.94 0.96 

       Deshna 0.96 0.97 0.98 Decreasing 0.96 0.97 

Qous 0.97 1 0.97 Decreasing 0.97 1 

Armant 0.94 0.95 0.99 Decreasing 0.94 0.95 

Edfo 1 1 1 Decreasing 1 1 

Kom Ombo 0.91 1 0.91 Decreasing 0.91 1 

Average 0.947 0.98 0.97  0.95 0.98 

Source: Calculated using results obtained from employing DEA 
This means that sugar beet is efficient in terms of 
water use, where each 1000m

3
 of water produces 

around 740 kilograms of sugar compared to 470 
kilograms from sugarcane during one production 
season. 

Indicators presented in Table (1) also reveal 
that net revenue per water unit reached LE 
1023.65 and 1235, respectively; indicating that 
monthly net revenue per water unit is LE 85.3 and 
176.4, respectively; taking into account that 
sugarcane stays in land for 12 months, whereas 
sugar beet stays for 7 months. It is therefore clear 
that sugar beet showed higher efficiency in terms 
of irrigation water use compared to sugarcane. 

Assessing technical and economic 
efficiencies for sugarcane refineries 

Technical and economic efficiencies for 
sugarcane refineries have been assessed using 
DEAP under DEA-CRS and DEA-VRS. Scale 
efficiency has also been assessed for the same 
refineries. Results presented in Table (2) indicate 
that, for Abu Qorkas refinery, Technical efficiency 
under CRS averaged 0.93 for the period 2013-

2016, indicating that it is 0.07 lower than full 
efficiency, which means that sugar produced from 
sugarcane can be increased by 7% without 
increasing the amounts of production inputs. On 
the other hand, technical efficiency under VRS 
reached unity, indicating full efficiency, i.e., no 
losses in the factors of production. Scale 
efficiency amounted to 0.93, indicating that it is 
7% lower than full efficiency. As for Gerga, Naga 
Hamady, Deshna, Qous, Armant and Kom Ombo 
refineries, technical efficiencies under CRS 
amounted to 0.93, 0.94, 0.96, 0.97, 0.94 and 0.91, 
respectively. This means that sugar produced by 
the mention refineries can be increased by 7%, 
6%, 4%, 3%, 6% and 9%, respectively, without 
changing the amounts of inputs used. Technical 
efficiencies under VRS for the mentioned 
refineries amounted to 0.97, 0.96, 0.97 and 0.95, 
respectively, indicating that sugar produced by the 
mention refineries can be increased by 3%, 4%, 
3% and 5%, respectively.  

Edfo refinery realized optimum technical 
efficiency under CRS and VRS, whereas Kom 
Ombo realized full efficiency under VRS only. 
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Scale efficiency for the mentioned refineries 
amounted to 0.96, 0.98, 0.98, 0.97, 0.99 and 0.91, 
respectively, which is 4%, 2%, 2%, 3%, 1% and 
9% lower than full efficiency, respectively. Edfo 
refinery realized full scale efficiency during the 
study period. Assessing Economic Efficiency for 
the study sugar refineries indicates that, for Abu 
Qorkas, economic efficiency under CRS averaged 
0.93 for the study period 2013-2016, indicating 
that production cost can be reduced by 7% of the 
actual cost, which saves LE 10.2 million. Under 
VRS, average economic efficiency for Abu Qorkas 
refinery reached unity, indicating optimum 
economic efficiency, i.e., no losses in inputs used 
in the production process.As for Gerga, Naga 
Hamady, Deshna, Qous, Armant and Kom Ombo 
refineries, economic efficiency under CRS 
amounted to 0.93, 0.94, 0.96, 0.97, 0.94 and 0.91, 
respectively, indicating that production cost for the 
mentioned refineries can be reduced by 7%, 6%, 
4%, 3%, 6% and 9%, respectively. In terms of 
money, production cost can be reduced by LE 
15.5, 35.2, 12.5, 18.8, 32.4 and 69.9 million, 
respectively. Economic Efficiency under VRS for 
Gerga, Naga Hamady, Deshna and Armant 
amounted to 0.97, 0.96, 0.97 and 0.95, 
respectively, indicating that production cost for the 
mentioned refineries can be reduced by 3%, 4%, 
3% and 5%, respectively; i.e., production cost can 
be reduced by LE 6.6, 23.5, 9.3and 27million, 
respectively. For Qous and Kom Ombo refineries, 
Economic Efficiency reached unity under VRS, 
whilst reached unities under CRS and VRS for 
Edfo refinery, indicating that such refineries are 
capable of realizing optimum efficiency in 
resource use. 

Assessing technical and economic 
efficiencies for sugar beet refineries 

DEAP has been employed to assess the 
technical and economic efficiencies for sugar beet 
refineries under DEA-CRS and DEA-VRS. Scale 
efficiency has also been assessed for the same 
refineries. Results presented in Table (3) indicate 
that, for Dakahlia refinery, technical efficiency 
under CRS averaged 0.95 for the period 2013-
2015, indicating that it is 0.05 lower than full 
efficiency, which means that sugar produced from 
sugar beet can be increased by 5% without 
increasing the amounts of production inputs. On 
the other hand, technical efficiency under VRS 
reached unity, indicating full efficiency, i.e., no 
losses in the factors of production. As for scale 

efficiency, it reached 0.95, which is 5% lower than 
full efficiency. As for Kafr El-Sheikh, Fayoum, El-
Nile, Abu Qorkas and Alexandria refineries, 
technical efficiency under CRS amounted to 0.93, 
0.93, 0.86, 0.98 and 0.92 for the mentioned 
refineries, respectively. This means that sugar 
produced by the mention refineries can be 
increased by 7%, 7%, 14%, 2% and 8%, 
respectively, without changing the amounts of 
inputs used. Technical efficiency for Kafr El-
Sheikh, Fayoum, Abu Qorkas and Alexandria 
refineries under VRS amounted to 0.98, 0.94, 
0.98and 0.92, respectively, which means that 
sugar produced by the mention refineries can be 
increased by 2%, 6%, 2% and 8%, respectively. 
Nubaria refinery realized optimum technical 
efficiency under CRS and VRS, whereas El-Nile 
refinery realized full efficiency under VRS only. 
Scale Efficiency for the mentioned refineries 
amounted to 0.95, 0.98, 0.86, 0.99 and 0.99, 
respectively, which is 5%, 2%, 14%, 1% and 1%, 
lower than full efficiency, respectively. Nubaria 
refinery realized full scale efficiency. Assessing 
economic efficiency for the mentioned sugar beet 
refineries reveal that, for Dakahlia refinery, 
Economic Efficiency under CRS amounted to 
0.95, indicating that production cost can be 
reduced by 5% of the actual cost, equivalent to LE 
44.4 million. Under VRS, economic efficiency for 
Dakahlia refinery reached unity, indicating 
optimum economic efficiency, i.e., no losses in 
inputs used in the production process. In regard to 
Kafr El-Sheikh, Fayoum, El-Nile, Abu Qorkas and 
Alexandria refineries, economic efficiency under 
CRS amounted to 0.93, 0.93, 0.86, 0.98and 0.92, 
respectively, indicating that production cost can 
be reduced by 7%, 7%, 14%, 2% and 8%, 
equivalent to LE 59.6, 33.4, 28.9, 8 and 33.6 
million, respectively. Nubaria refinery realized full 
economic efficiency under CRS. Economic 
efficiency for Kafr El-Sheikh, Fayoum, Abu Qorkas 
and Alexandria refineries under VRS reached 
0.98, 0.94, 0.98 and 0.92, respectively, indicating 
that production cost for the mentioned refineries 
can be reduced by 2%, 6%, 2% and 8%, 
equivalent to LE 17, 28.7, 8.1and 33.6million, 
respectively. For1Nubaria and El-Nile refineries, 
economic efficiency reached unity under VRS, 
indicating that the two refineries are capable of 
realizing optimum efficiency in resource use. 
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Table (3): Technical and economic efficiencies for sugar beet refineries over the period 2013-2016. 

Sugar refinery 
Technical efficiency Scale 

Efficiency 
Return 
to scale 

Economic efficiency 

Under CRS Under VRS Under CRS Under VRS 

Kafr El-Sheikh 0.93 0.98 0.95 Decreasing 0.93 0.98 

Dakahlia 0.95 1.00 0.95 Decreasing 0.95 1.00 

Fayoum 0.93 0.94 0.98 Decreasing 0.93 0.94 

Nubaria 1.00 1.00 1.00 - 1.00 1.00 

El-Nile 0.86 1.00 0.86 Increasing 0.86 1.00 

Abu Qorkas 0.98 0.98 0.99 Decreasing 0.98 0.98 

Alexandria 
Company 

0.92 0.92 0.99 Increasing 0.92 0.92 

Average 0.94 0.97 0.96 
 

0.94 0.98 

Source: Calculated using results obtained from employing DEAP 

Current performance efficiency of sugar 
refineries in Egypt 

Sugar industry in Egypt is one of the most 
important transformative type industries. 
Achieving efficiency in economic resource use is 
usually the main target any firm's policy seeks to 
achieve, where it leads to increasing production 
thus economic return (El-Sied, 2015).Accordingly, 
this part of the research aims to assess 
production and operation capacities for sugar 
refineries in order to assess efficiency of sugar 
extracted from sugarcane and sugar beet by 
measuring a set of indictors, the most important of 
which is the annual Operable Utilization Rate, 
Actual Extraction Rate and Operational Efficiency 
of the study refineries (El-Sabour, 2013). 

First: Operational efficiency of sugarcane 
refineries  

Results of assessing the operational efficiency 
of sugarcane refineries over the period 2013-2016 
are presented in Table (4). In terms of annual 
operable utilization Rate, results indicate that Abu 
Qorkas refinery has an idle capacity representing 
49.4% of its total designed capacity. In terms of 
actual extraction Rate, results indicate loss in 
sugar quantity is estimated at 2% of the supplied 
sugarcane. As for the operational efficiency, it 
reached 84.4%, indicating inefficiency in resource 
utilization estimated at 15.6%. In regards to 
Gerga, Naga Hamady, Deshna, Qous, Armant, 
Edfo and KomOmbo refineries, results of 
assessing operable utilization Rate indicate that 
idle capacity represent 44.5%, 17.9%, 22.7%, 
18.8%, 10%, 5% and 2% of the total designed 
capacity for the mentioned refineries, respectively.  

As for the actual rate of sugar extraction, 
findings revealed losses in the produced sugar 
quantity estimated at 2.2%, 2.3%, 2.2%, 2.2%, 
2.2%, 2% and 3%, respectively. Operational 

Efficiency for the same refineries reached 83.5%, 
82.5%, 83.7%, 83.9%, 83.2%, 85% and 81%, 
respectively, indicating inefficiency in resource 
use estimated at 16.5%, 17.5%, 16.3%, 16.1%, 
16.8%, 15% and 19%, respectively. This might be 
attributed to several reasons, on top of which 
comes the fact that, although the total designed 
capacity for such refineries is estimated at 10.2 
million tons of sugarcane, they do not operate at 
full capacity. 

Second: Performance efficiency of sugar beet 
refineries 

Results of assessing the performance 
efficiency of sugar beet refineries over the period 
2013-2016 are presented in Table (5). In terms of 
annual operable utilization rate, results indicate 
that Dakahlia, Fayoum, Nubaria and Abu Qorkas 
refineries realized more than 100%. However, 
Kafr El-Sheikh refinery realized 71.7%, indicating 
an idle capacity of 28.3%. Nubaria refinery 
realized the highest annual operable utilization 
rate, estimated at 302%, indicating that it operates 
for extra hours. In terms of actual extraction rate, 
results indicate that Nubaria and El-Nile refineries 
recorded 14.9% each, indicating 1.1% loss in the 
quantity of sugar extracted from the quantity 
supplied of sugar beet. Actual extraction rate for 
Kafr El-Sheikh, Dakahlia, Fayoum and Alexandria 
refineries reached 14%, indicating a loss in the 
quantity of extracted sugar estimated at 2% of the 
weight of supplied sugar beet. 

Abu Qorkas refinery recorded the lowest 
actual extraction rate, estimated at 12.3%, 
indicating a loss in the quantity of extracted sugar 
estimated at 3.7% of the weight of supplied sugar 
beet. As for operational efficiency, Kafr El-Sheikh, 
Dakahlia and Alexandria refineries realized 88% 
each, indicating inefficiency in resource use 
estimated at 22%. For Nubaria, El-Nile, Abo 
Qorkas and Fayoum refineries, operational 
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efficiency reached 93%, 92%, 78% and 87%, 
indicating inefficiency in resource use estimated at 

7%, 8%, 22% and 13%, respectively. 

 
 
Table (4): Efficiency indicators for refineries extracting sugar from sugarcane over the period 

2013-2016. 

 
Source: Ministry of Agriculture and Land Reclamation, Sugar Crop Council, Annual Report, January 2017 

 
Table (5): Efficiency indicators for refineries extracting sugar from sugar beet over the per period 
(2013-2016). 

Source: Ministry of Agriculture and Land Reclamation, Sugar Crop Council, Annual Report, January 2017. 
 

Table (6): Potentials for increasing sugar cane production. 

Sugar Mill 
Possible increase in 

production 
(%) 

expected increase 
in refined sugar 

Quantity of sugarcane 
required to increase 

production 

Abu Qorkas 7 2762.41 25532.36 

Gerga 7 4219.32 38798.34 

Naga Hamady 6 9718.44 88171.68 

    Deshna 4 3483.72 31208.2 

Qous 3 5340 46973.94 

Armant 6 8942.52 81247.38 

Edfo 0 0 0 

KomOmbo 9 18514.62 174867.4 

Total 
 

52981.03 486799.3 

Source: Calculated from Tables (4, 2) 
 
 
 
 
 
 
 

Sugar Mill 

Average 
Quantity of 

the supplied 
crop (ton) 

Sugarcane 
production 

quantity 
(ton) 

Quantity 
produced 
of sugar 

(ton) 

Actual 
extraction 

rate 
(%) 

Theoretical 
extraction 

rate (%) 

Quantity of 
sugar that 

can be 
produced 

(ton) 

Annual 
operable 
utilization 

rate 

Operational 
efficiency 

Abu Qorkas 334402.0 660293.3 36482.7 10.9 12.9 72086.7 50.6 84.4 

Gerga 547754.7 987519.0 59720.0 10.9 13.1 107665.7 55.5 83.5 

Naga Hamady 1456402.0 1773203.7 160117.0 11.0 13.3 194935.3 82.1 82.5 

Deshna 763398.7 987369.3 84145.3 11.0 13.2 108833.0 77.3 83.7 

Qous 1511827.3 1861285.7 171554.3 11.3 13.5 211235.0 81.2 83.9 

Armant 1293113.7 1436713.7 142232.7 11.0 13.2 158054.0 90.0 83.2 

Edfo 1249944.3 1315732.3 142344.7 11.4 13.4 149836.7 95.0 85.0 

KomOmbo 1876923.7 1915226.7 199191.0 10.6 13.1 203256.0 98.0 81.0 

Sugar refinery 

Average 
 quantity of the  

supplied 
 crop (ton) 

Sugarcane 
production 

quantity 
(ton) 

Quantity 
Produced 
of sugar 

(ton) 

Actual 
extraction 
rate (%) 

Theoretical 
 extraction 

rate (%) 

Quantity of 
sugar that 

can be 
produced 

(ton) 

Annual 
operable 
utilization 

rate 

Operational 
efficiency 

Kafr El-Sheikh 2001.71 2784.3 282.31 14.25 16 392.65 71.69 88.16 

Dakahlia 2250.48 2197.0 317.40 14.04 16 309.92 102.57 88.13 

Fayoum 1261.31 657.6 176.59 13.77 16 92.03 192.59 87.54 

Nubaria 972.34 328.4 144.97 14.86 16 49.01 301.74 93.18 

El-Nile 947.53 0 139.52 14.85 16 0 0 92.01 

Abu Qorkas 639.28 262.3 79.82 12.26 16 119.49 162.95 78.17 

Alexandria 101.5 710.2 140.00 14.25 16 0 0 88.16 
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Table (7): Potentials for increasing sugar beet production. 

Sugar Mill 
Possible increase 

in production 
(%) 

Expected increase 
in refined sugar 

Quantity of sugar beet 
required to increase production 

Kafr El-Sheikh 7 19.77 140.12 

Dakahlia 5 15.87 112.52 

Fayoum 7 12.36 88.30 

Nubaria 0 0 0 

El-Nile 14 19.53 132.66 

Abu Qorkas 2 1.6 12.79 

Alexandria 8 11.2 8.12 

Total 
 

80.32 494.50 

Source: Calculated from Tables (5, 3).
Potentials for increasing sugar cane 
production via raising the technical efficiency 
of sugarcane refineries 

It is clear from the results presented above 
that sugarcane refineries do not operate at full 
technical efficiency, as shown in Table (6). Since, 
the current research aims to raise sugar 
production via raising the technical efficiency of 
sugarcane refineries to maximum level, except for 
Edfo refinery that already operates at full technical 
efficiency, cane sugar produced from Abo Qorkas, 
Gerga, Naga Hamady, Deshna, Qous, Armant 
and Kom Ombo refineries can be increased by 
2.7, 4.2, 9.7, 3.4, 5.3, 8.9 and 18.5 thousand tons, 
respectively, by increasing the quantities of 
sugarcane supplied to such refineries by 486.8 
thousand tons in total. It is also clear from the 
table that quantities leaked of sugarcane 
averaged to 6858.9 thousand tons for the period 
2013-2015. Therefore, the additional total quantity 
required (486.8 thousand tons), can be covered 
by 7.1% of the total leaked quantity. 

Potentials for increasing sugar beet 
production via raising the technical efficiency 
of sugar beet refineries 

Results presented above regarding sugar 
beet reveal that sugar beet refineries do not 
operate at full technical efficiency, as shown in 
Table (7). And since the current research aims to 
raise sugar production through raising the 
technical efficiency of sugar beet refineries to 
maximum level, except for Nubaria refinery that 
already operates at full technical efficiency, sugar 
produced from Kafr El-Sheikh, Dakahlia, Fayoum, 
El-Nile, Abu Qorkas and Alexandria refineries can 
be increased by 19.8, 15.9, 12.4, 19.5, 1.6 and 
11.2 thousand tons, respectively, i.e., 80.3 

thousand tons in total, by increasing the quantities 
of sugar beet supplied to such refineries by 494.5 
thousand tons in total. It is also clear from the 
table that quantities leaked of sugar beet 
averaged to 2245 thousand tons for the period 
2013-2015. Therefore, the total additional quantity 
required (494.5 thousand tons) can be covered by 
22% of such leaked quantity. 

RECOMMENDATIONS  
Devoting attention to sugar refineries and 

exerting efforts to utilize idle capacities to achieve 
optimum operational efficiency, in addition to 
benefiting from sugarcane byproducts by 
establishing processing units affiliated to each 
refinery, which contributes to raising revenues for 
the study refineries. 

Promoting expansion in sugar beet cultivation 
based on the result indicating that it is more 
efficient in utilizing irrigation water in terms of 
average production per water unit, and in terms of 
net revenue realized per water unit used per 
month. 

Organizing cultivations of sugarcane and 
sugar beet so as to guarantee integration between 
their planted areas as one production unit that 
helps increase self-sufficiency in sugar. 

Developing high yielding varieties of 
sugarcane and importing high yielding varieties of 
seed sugar beets to help increase yield per 
feddan 
 
CONCLUSION 
The research recommended to promoting 
expansion in sugar beet and developing high 
yielding varieties of sugarcane and importing high 
yielding varieties of seed sugar bee
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