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Agricultural byproducts have been receiving more attention as one of the important issues contributing to 
agricultural development in Egypt. Byproducts from various sources amounted to 40 million tons in 2015, 
of which 30 tons are byproducts from plants. Although 2.6 million tons of this quantity is rice straw, only 
45% is recycled. Accordingly, the research aimed to study the potentials for raising the economic 
efficiency of utilizing rice straw. Descriptive and quantitative analysis methods have been applied to 
identify the relative importance of rice straw, and to assess the current situation of rice straw production, 
the economic return from recycling rice straw under current and expected situations, in addition to 
studying the economic impacts of recycling rice straw. Main findings indicate that benefiting from the 
unutilized quantity of rice straw, estimated at 55%  in producing animal feed or compost will yield around 
300.48 thousand tons of concentrated animal feed worth LE 1352.17 million, or 931.65 thousand tons of 
compost worth LE 558.99 million. The estimated economic price for concentrated animal feed and 
compost reached LE 849 and 1500 per ton, respectively. As for the main impacts of using rice straw in 
producing non-traditional animal feed meals 1, 2, 3 and compost, findings revealed that adding treated 
rice straw to non-traditional feed at rates of 10, 18 and 17% contributed to reducing corn ingredient by 
10% in feed meal (1) and 15% in feed meals (2) and (3), which helps in reducing the quantity and value 
of corn imports by equivalent rates. Findings also revealed an increase in net revenue/kilogram of meat 
compared to using traditional feed, while net revenue realized from using non-traditional feed meal (2) 
increased by 6.99, 0.79 and 9.98% compared to that realized from using non-traditional feed meals (1) 
and (3). Results regarding compost revealed that total production of compost in case of using the whole 
quantity of rice straw is expected to reach 1084.14 thousand tons representing 0.99% of the total 
country's needs of organic fertilizers worth  LE 650 million. Main recommendations include devoting 
great attention to benefiting from the unutilized quantity of rice straw, which realizes high economic 
return to producers and the country, in addition to providing employment opportunities, which helps in 
reducing unemployment rate in Egypt. 
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INTRODUCTION 

Methods and systems used in recycling 
agricultural byproducts to maximize their 
economic benefits vary according to type of 
byproduct, available technology, and purpose of 
recycling. Some of such methods are biological, in 
which case byproducts are transformed into 

economically feasible products; some are 
mechanical, in which case byproducts are 
transformed into utilities that can be used in 
houses, clubs, and industries; some are chemical, 
in which case byproducts are processed into 
paper and intermediate chemical compounds 
(kenanaonline.com, 2010) and some are physical, 
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in which case byproducts are compressed or 
milled for ease of use. Other methods can also be 
used to process byproducts into various products. 
The issue of misusing agricultural byproducts and 
associated negative impacts on the environment 
has been gaining a more attention, and is now 
amongst the top priorities of agricultural 
development. Therefore, it is important to raise 
farmers awareness about proper utilization of 
such byproducts and methods regarding how to 
raise their economic value by using them in 
various industries. 

Research Problem. 
 Despite the various sources for agricultural 

byproducts, either from plants or livestock, which 
totaled 40 million tons in 2015, only 12% of 
byproducts from plant sources is recycled 
(Ministry of Agriculture and Land Reclamation, 
2015). And despite the fact that rice straw 
amounts to 2.6 million tons representing 8.67% of 
the total quantity of byproducts, only 45% is 
recycled, whereas the remaining 55% is disposed 
of by burning or throwing in canals and drains, 
which is a waste of economic wealth given the 
fact that they can be used in various industries in 
case recycled on scientific basis, which helps in 
transforming byproducts from a neglected source 
of wealth causing environmental risks, into 
valuable economic wealth that should be properly 
utilized through sound planning and utilization in 
order to solve many economic problems in Egypt. 
Problems arising from burning of rice straw 
especially rice straw during September and 
October results in air pollution, allergy increases 
by 10-15% and chest allergy by 8-10%. In 
addition, emission of smoke from the black cloud 
causes allergic reaction to mucous and eye lining, 
causing inflammation. The problem is more 
complicated by the fact that smoke resulting from 
burning organic and inorganic substances 
contains approximately 11 carcinogens and 
wasting the economic value of agricultural 
byproducts, an economic wealth that can be 
utilized in various ways (kenanaonline.com, 
2016). Rice straw can be used in producing 
human food, like mushrooms, or in producing 
animal feed, silage, biogas, organic fertilizers, in 
addition to processing paper pulp, granular & 
polymeric wood, hydro jack production and rope 
making. 

Research Objective.  
The research aims to study the potentials for 
enhancing the economic efficiency of rice straw by 

assessing economic revenues from processing 
rice straw into organic fertilizers and non-
traditional animal feed at the level of farmers and 
producers in addition to assessing economic 
revenues from recycling byproducts at the country 
level. This can be achieved by studying the 
importance of rice straw relative to total 
byproducts from agriculture, current situation of 
rice straw production and utilization, in addition to 
assessing economic revenues from recycling rice 
straw under current and expected situations. 
Moreover, the research aims to study the 
economic impacts of recycling rice straw into 
concentrated animal feed and compost. 
 
MATERIALS AND METHODS 

Descriptive and quantitative analysis methods 
have been applied to achieve the research 
objectives. Conversion factors have also been 
used to compute and assess the quantity and 
value of equivalent products. As for the sources of 
data, the research relied on published and 
unpublished secondary data from the Ministry of 
Agriculture and Land Reclamation, Ministry of 
Environment, the internet, literature, in addition to 
secondary data collected via a questionnaire 
targeting feed processing companies and plants, 
like Rasheed Feed Processing Plant.  

Relative Importance of Rice Straw. 
 Total quantity of agricultural byproducts from 
plant and animal production at the country level is 
estimated at 30-40 million tons (El-Kashif, 2016) 
of which 30 million tons are byproducts from plant 
production. Quantity of byproducts can be divided 
into two parts, a utilized part, estimated at 15.6 
million tons of dry matter representing 52% of the 
total quantity, and a non-utilized part that, 
estimated at 14.29 million tons of dry matter 
representing 48% of the total quantity, as shown 
in Table (1). It can be noted that straw constitutes 
the largest part of plant byproducts by accounting 
for 29.9%. Wheat straw ranks first in terms of 
quantity produced of byproduct, where it accounts 
for 27% of the total quantity of byproducts from 
plant production, and is usually used as animal 
feed.  Wood ranks second in terms of relative 
importance by accounts for 26%, whereas rice 
straw ranks third with 2.6 million tons accounts for 
8.9% of the total quantity of byproducts from plant 
production, of which only 45% is utilized. 
Bagasse, which accounts for 16.9% of the total 
quantity of byproducts from plant production, is 
not utilized. 
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Table 1: Relative importance of agricultural byproducts during 2015. 

Residue name 
Quantity 

(million tons) % of the residue % of the total 

Rice straw 2.6 9.81 8.67 

Straws group 8.983 33.88 29.94 

Wheat straw 8.2 30.92 27.33 

Barley straw 0.4 1.51 1.33 

Beans straw 0.37 1.40 1.23 

Lentils straw 0.013 0.05 0.04 

Firewood group 7.87 29.68 26.23 

Firewood corn 5.4 20.36 18.00 

Firewood cotton 1.9 7.17 6.33 

Firewood sesame 0.57 2.15 1.90 

The remains of the reeds 5.09 19.20 16.97 

Sugar beet 0.33 1.24 1.10 

Thrones potatoes 0.44 1.66 1.47 

Thrones tomatoes 1.2 4.53 4.00 

Total 26.513 100 - 
Total plant waste 30 - 88.38 

Source: Ministry of Agriculture and Land Reclamation, Economic Affairs Sector, General Administration of Statistics 
records-2015 

 
Table 2: Average utilization of rice straw in Egypt over the period 2013-2015. 

The value of 
unused 

quantity is 
 1000 LE 

The price  
of selling 

tons  
of farm LE 

Quantity 
untapped 

55% 

Percentage of used quantities 
 of the quantity exploited 

Quantity 
used 45% 

Quantity 
produced 
thousand 

tons 

Year 5% in 
other 

products 

20% in the 
production of 

compost 

75% in feed 
production 

207532.6 124.00 1673.65 68.4675 273.87 1027.0125 1369.4 3043 2013 

322190.0 200.00 1610.95 65.9025 263.61 988.5375 1318.1 2929 2014 

429990.0 300.00 1433.30 58.6350 234.54 879.525 1172.7 2606 2015 

319904.2 203.42 1572.63 64.3350 257.34 965.0250 1286.7 2859.33 Average 

Source: Ministry of Agriculture and Land Reclamation, Economic Affairs Sector, General Administration of 
Statistics records – 2015  
 
RESULTSAND DISCUSSION 

Current Situation of Rice Straw. 
 Rice straw is the byproduct of rice. It is the 

residual of harvested rice after milling. Rice straw 
is considered of the most important byproducts of 
major crops, with average quantity estimated at 
2.86 million tons over the period 2013-2015. 
Findings indicate that 45% of rice straw is utilized, 
i.e.1.29 million ton, whereas the remaining 55% is 
not utilized i.e.1.57 million ton. However, 75%or 
965 thousand tons,of such neglected quantity can 
be used in processing non-traditional animal feed 
meals, whereas 20%, can be used in processing 
organic fertilizers (compost), and the remaining 
5% can be used in processing other products. It 
was also found that the non-utilized quantity 
averaged to 1.57 million tons worth LE 319.9 
during the study period, as shown in Table 2, 
indicating the magnitude of wasted economic 

wealth that can be saved and benefited from in 
the current and future situations. 

Assessing Economic Revenues from 
Recycling Rice Straw under Current and 
Future Situations.  

The research focused on assessing economic 
revenues from recycling rice straw into non-
traditional feed meals and compost. Findings are 
presented in the following part. 

First: Recycling of Rice Straw into Non-
traditional Animal Feed. 

Current and Expected Value Added. 
 To begin with, assessing economic revenues 

from recycling 75% of the actually utilized quantity 
of rice straw into non-traditional animal feed meals 
under current situation requires studying the 
current situation of rice straw production and 
utilization. As clear from Table 3, total quantity of 
rice straw at the country level reached 2606 
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thousand tons in 2015. It can be noticed that 
Dakahlia Governorate ranks first with production 
quantity estimated at 927.41 thousand tons 
accounting for 35.59% of the country's total. 
Sharkia, Kafr El-Sheikh, Behera, Gharbia, 
Damietta and Qalyoubia followed with quantities 
accounting for 19.99, 16.83, 12.42, 7.52, 4.14 and 
0.64% of the country's total, respectively. In terms 
of value, findings presented in table 3 reveal that, 
in 2015, the estimated value of utilized rice straw 
reached LE 351.81 million, its value in the ratio of 
feed-oriented without addressing reached about 
263.86 million pounds, while the estimated value 
of the untreated percent used in feed processing 
reached LE 586.36 million. Value added in case 
transforming rice straw from the untreated to 
treated form and using as animal feed reached LE 
322.5 million at the country level. Dakahlia 
Governorate contributes to this total by LE 114.77 
million, Sharkia contributes by LE 64.48 million, 
whereas Kafr El-Sheikh, Behera, Gharbia, 
Damietta and Qalyoubia's contribute by 54.29, 
40.33, 24.53, 13.36 and 2.02 LE million, 
respectively. Such revenues from value added 
can be used by each of the mentioned 
Governorates to pursue socioeconomic 
development goals, to provide finance to small 
farmers and those unable to apply new 
agricultural methods and modern technology 
packages due to lack of fund, and to establish 
funds to support farmers in case of disasters. 

Expected Future Situation.  
Findings reveal that wasted quantity of rice 

straw represents 55%, which is a valuable 
economic wealth if properly utilized, where it help 
in solving several problems facing the Egyptian 
society, especially unemployment. In 2015, total 
amount of wasted rice straw at the country level 
reached 1433.3 thousand tons worth LE 429.9 
million. At the level of Governorates, Dakahlia, 
Sharkia and Kafr El-Sheikh rank on top of rice 
production Governorates. Wasted rice straw in the 
three Governorates reached 510 thousand worth 
LE 153 million, 286.55 thousand tons worth 85.9 
million, and 241.3 thousand tons worth LE 72.4 
million, respectively, as shown in table 4. It is also 
clear from the table that using the wasted quantity 
of rice straw in processing non-traditional animal 
feed results in expected value added of LE 525.54 
million. Dakahlia, Sharkia and Kafr El-Sheikh's 
contribution is estimated at LE 380.57 million. 
 
Current and Expected Value of Equivalent 
Products from Recycling Rice Straw. 

Current Situation.  
Previously presented results reveal that, in 

2015, actual quantity of straw recycled into animal 
feed reached 977 thousand tons at the country 
level, equivalent to 184.4 thousand tons of 
concentrated animal feed, worth LE829.7 million 
based on a price of LE4500 per ton of 
concentrated animal feed, as shown in Table 5. 

Expected Situation. 
 Data in Table 5 reveal that, in 2015, 

unutilized quantity of straw that can be recycled 
into concentrated animal feed reached 1592.56 
thousand tons at the country level, equivalent to 
300.48 thousand tons of concentrated animal feed 
worth LE1352.17 million based on a price of 
LE4500 per ton of concentrated feed, as shown in 
Table 5. 

Second: Recycling Rice Straw into Compost. 
 Compost can be produced by pressing and 

fermenting residues from animals, plants and 
agricultural trees such as flaxseed, bagasse, 
sugar beet bulb, bran and rice straw, residues 
from slaughterhouses, wastes of cities and 
markets, sewage sludge and residues from 
treatment plants, where decomposition of wastes 
takes a short period of time. Some organic 
substances such as molasses, phoenix, yeast, in 
addition to many bacterial strains are added to 
convert such residues into easily absorbed from of 
fertilizer. During the process, temperature rises to 
70 degrees, sometimes to 85 degrees, completely 
eliminating parasites, pathogens, Nematode and 
weed seeds. During the process, mineral 
fertilizers are added to increase the nutritional 
value of the resulting compost. Compost can be 
made from animal residues, animal and plant 
residues, plant residues, city wastes and house 
waste, fractured mineral rocks, sewage sludge 
and residues from treatment of drainage stations. 
Using compost has been increasingly growing, 
where it proved useful in solving many of the 
problems facing agricultural production. For 
instance, it helps in producing safe and healthy 
agricultural crops, with specifications matching 
international standards, thus can be directed to 
export to increase foreign currency earnings and 
reduce deficit in the balance of trade. It also helps 
in providing mineral fertilizers, the prices of which 
are high and not always available at sufficient 
quantities (Abo El-Magd, 2011). Previous findings 
indicate that only 20% of the utilized percent of 
rice straw is recycled, as shown in Table 2. 
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Table 3: Value added of actually utilized quantity of rice straw for processing animal feed in 2015. 

Governorate 
Total production 

is 1,000 tons 
% 

The straw actually used 45% 
Straw-oriented and non-feed 

processor 75% 
Straw-oriented feed and 

processor Value added 
million 
pounds 

Quantity of 
thousand 

tons 

Value of one 
million pounds 

Quantity of 
thousand tons 

Value of one 
million pounds 

Quantity of 
thousand 

tons 

Value of 
one million 

pounds 

Dakahlia 927.41 35.59 417.33 125.20 313.00 93.90 347.78 208.67 114.77 

Sharqiya 521.00 19.99 234.45 70.34 175.84 52.75 195.38 117.23 64.48 

Kafr El Sheikh 438.70 16.83 197.42 59.23 148.07 44.42 164.52 98.71 54.29 

Beheira 323.70 12.42 146.67 44.00 110.00 33.00 122.22 73.33 40.33 

Gharbiya 196.00 7.52 89.20 26.76 66.90 20.07 74.33 44.60 24.53 

Damietta 108.00 4.14 48.6 14.58 36.45 10.94 40.50 24.30 13.36 

Kaliobeya 16.30 0.64 7.34 2.20 5.51 1.65 6.12 3.67 2.02 

Total 2531.11 97.13 1141.01 342.31 855.76 256.73 950.85 570.50 313.77 

Remaining output 74.89 2.87 33.70 6.740 25.28 7.58 28.09 16.85 9.27 

Total Republic 2606 100 1172.70 351.81 879.53 263.86 977.26 586.36 322.50 

Source: Agriculture and Land Reclamation Ministry, Economic Affairs Sector, Economic Bulletin of Agricultural Prices -2015 
Table 4: Expected value added from processing unutilized quantities of rice straw into non-traditional animal feed. 

Governorate 
Total 

production 
is 1,000 tons 

% 
Unused straw 55%* Straw-oriented feed processor** 

Value added 
million pounds 

Quantity of 
thousand tons 

Value of one 
million pounds 

Quantity of 
thousand tons 

Value of one 
million pounds 

Dakahlia 927.41 35.59 510.08 153.02 566.76 340.06 187.04 

Sharqiya 521.00 19.99 286.55 85.97 318.39 191.03 105.06 

Kafr El Sheikh 438.70 16.83 241.29 72.39 268.1 160.86 88.47 

Beheira 323.70 12.42 178.04 53.41 197.82 118.69 65.28 

Gharbiya 196.00 7.52 107.80 32.34 119.78 71.87 39.53 

Damietta 108.00 4.14 59.40 17.82 66.00 39.60 21.78 

Kaliobeya 16.30 0.64 8.97 2.69 9.97 5.98 3.29 

Total 2531.11 97.13 1392.11 417.63 1546.79 928.07 510.44 

Remaining output 74.89 2.87 41.19 12.36 45.77 27.46 15.10 

Total Republic 2606 100 1433.3 429.99 1592.56 955.54 525.55 

Source: Ministry of Agriculture and Land Reclamation, Economic Affairs Sector, Economic Bulletin of Agricultural Prices (2015) 
* The value of unprocessed straw was calculated on the basis that the average price of unprocessed straw for feed is 300 LE 
** The value of the treated straw was calculated on the basis that the price of processed hay straw for fodder = 600 pounds (according to the company data) 
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Table 5: Quantity and value of equivalent product from recycling rice straw in 2015. 

Governorate 

Total straw processor and operator Total hay processor and non-exploiter 

Quantity is 
1,000 tons 

The amount of output/ 
thousand tons equivalent* 

The value of the gross 
output in million 

pounds** 

Quantity is 
1,000 tons 

The amount of output 
/thousand 

tons equivalent* 

The value of the gross 
output in million 

pounds** 

Dakahlia 347.78 65.62 295.29 566.76 106.94 481.23 

Sharqiya 195.38 36.86 165.870 318.39 60.07 270.32 

Kafr El Sheikh 164.52 31.04 139.68 268.1 50.59 227.66 

Beheira 122.22 23.06 103.77 197.82 37.32 167.94 

Gharbiya 74.33 14.02 63.09 119.78 22.60 101.70 

Damietta 40.50 7.64 34.38 66.00 12.45 56.03 

Kaliobeya 6.12 1.15 5.18 9.97 1.88 8.46 

Total 950.85 179.40 807.30 1546.79 29.58 133.11 

Remaining output 28.09 5.30 23.85 45.77 8.64 38.88 

Total Republic 977.26 184.39 829.76 1592.56 300.48 1352.16 

Source: - Compiled and calculated from Table (3), (4) 
* The equivalent yield of the feed was calculated on the basis that each kg of center feed equals 5.3 kg of processed rice straw 
** The price of ton of feed center = 4500 pounds 

 
Table 6: Current and future expected value added from recycling rice straw into the production of compost 

Governorate 

Status quo The future status 

% 

straw 20% of the 45% used for the compost is used The straw of the compost is 55% unused 

Quantity of straw 
thousand tons 

The valuemillion 
pounds 

The equivalent 
product of 
 compost 

is 1000 tons 

The value 
million 

 pounds 

Value  
Added 
 Million 
 pounds 

The amount  
of straw  

is a 
 thousand tons 

The value 
million  
pounds 

The 
equivalent 
product of 
compost 
is 1000 

tons 

The 
value 

million  
pounds 

Value added 
 million  
pounds 

Dakahlia 83.45 16.69 54.26 32.55 15.86 510.08 153.02 331.55 198.93 45.91 189.47 

Sharqiya 46.89 9.38 30.48 18.29 8.91 286.55 85.97 186.26 111.75 25.78 184.34 

Kafr El Sheikh 39.48 7.90 25.66 15.40 7.50 241.29 72.39 156.84 94.10 21.71 189.47 

Beheira 29.33 5.87 19.06 11.44 5.57 178.04 53.41 115.73 69.44 16.03 187.79 

Gharbiya 17.84 3.57 11.60 6.96 3.39 107.80 32.34 70.07 42.04 9.70 186.14 

Damietta 9.72 1.94 6.32 3.79 1.85 59.40 17.82 38.61 23.17 5.35 189.19 

Kaliobeya 1.47 0.29 0.96 0.57 0.28 8.97 2.69 5.83 3.50 0.81 189.29 

Total 228.20 45.64 148.33 89.00 43.36 1392.11 417.63 904.87 542.92 125.29 188.95 

Remaining output 6.74 1.35 4.38 2.63 1.27 41.19 12.36 26.77 16.06 3.70 191.34 

Total Republic 234.54 46.91 152.46 91.48 44.57 1433.3 429.99 931.65 558.99 129.00 189.43 

Source:  Computed and collected from Table (3), (4)      
Ministry of Agriculture and Land Reclamation Sector of Economic Affairs-Economic Bulletin of Agricultural Prices2015 
The amount of compost was calculated on the basis that untreated straws produced about 0.65 tons of compost 
The value of untreated straw was calculated at about 200 pounds per tone 
The value of the compost was calculated based on the price of 600 pounds 
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Current and Expected Value Added. 
Current Situation. 
It can be noted from table 6 that revenue from 
recycling rice straw into compost is LE46.91 
million based on a price of LE200 per ton. 
Dakahlia Governorate's contribution accounts for 
30%, whereas the rest of Governorates cover the 
remaining 70%. As for the value added due to 
processing into compost, it reached LE 429.99 
million, based on a price of LE 600 per ton , its 
value reached about 44.57 million pounds. 

Expected Situation.  
Results in table 6 indicate that, in case the 

unutilized amount of rice straw, accounting for 
55%, is recycled into compost, it is expected to 
produce 1433.3 thousand tons worth LE429.99 
million, generating a value added of LE129 
million, which is 189.43% higher compared to the 
value added under the current situation 

Current and Expected Value of Rice Straw 
Recycled into Compost. 

Current Situation.  
Previously presented results reveal that, in 

2015, actual quantity of straw recycled into 
compost reached 234.54 thousand tons at the 
country level, equivalent to 152.46 thousand tons 
of compost worth LE91.48 million, based on a 
price of LE600 per ton, as shown in Table 6. 

Expected Situation.  
Results in Table 6 reveal that, in 2015, 

unutilized quantity of straw which can be recycled 
into compost reached 1433.3 thousand tons at the 
country level, equivalent to 931.65 thousand tons 
of concentrated animal feed worth LE558.99 
million based on a price of LE600 per ton of 
compost, as shown in Table 6. Comparing the 
value added as a result of recycling the utilized 
quantity of rice straw, accounting for 45%, into 
concentrated animal feed and compost (refer to 
Tables 3 and 6), reveal that: value added from 
recycling rice straw into concentrated animal feed 
reached LE322.5 million, while reached LE44.57 
million in case rice straw is recycled into compost. 
And since Egypt has been suffering a gap in 
animal feed, a situation that resulted in resorting 
to imports, not only animal feed, but also 
ingredients of animal feed, especially corn, which 
constitutes 45% of the total quantity of animal 
feed ingredients. The problems is further 
complicated by the soaring exchange rate/US$ 

after the late floating of Egyptian Pound, which 
resulted in higher cost of animal production thus 
consumer prices of animal protein commodities. 
Accordingly, recycling rice straw into animal feed 
is considered more important than recycling into 
compost. Comparison of value added as a result 
of recycling the unutilized quantity of rice straw, 
accounting for 55%, reveals that it is better to use 
this quantity in processing non-traditional animal 
feed, where value added from processing non-
traditional animal feed is expected to reach 
LE525.55 million, and quantity produced is 
expected to reach 300.48 thousand tons, which 
shall help in curbing the gap in animal feed; 
whereas value added as a result of recycling rice 
straw into compost is LE129 million, as shown in 
Tables 4, 5 and 6. 

Estimation of the Economic Price of 
Equivalent Products from Recycling the 
Utilized Quantity of Rice Straw.  

Results presented in Table 7 indicate that the 
economic prices of the equivalent of both 
concentrated feed and compost in 2015 has 
reached about 849 pounds per ton, and about 
1,500 pounds per ton respectively, the output of 
the production proportion of fraud exploiter during 
the same year, amounting to about 977.25 
thousand tons allocated to produce concentrated 
animal feed and 234.54 thousand tons allocated 
to produce compost, Equivalent products reached 
184.39 thousand tons of concentrated animal feed 
worth LE 829.74 million, and 586.36 thousand 
tons of compost worth LE 351.8 million. 

Third: Economic Impacts of Recycling Rice 
Straw. 

Economic Impacts of Recycling Rice Straw 
into Non-tradition Animal Feed. 

 Non-traditional animal feed produced from 
rice straw have been used in feeding 200-kg 
weight calves. Results reveal that calves grew to 
a weight of 470 kgs after six months, up by 270 kg 
or 135%. As for feed conversion ratio, it was 
found that each 7 kg of feed meal produce one kg 
of meat in case calves are fed on meals number 1 
and 2. As for feed meal number 3, it was found 
that each 6.5 kg of feed meal produce one kg of 
meat. Findings from comparing non-traditional 
feed meal 1 to traditional feed meals 2 and 3 
reveal that adding treated rice straw to feed meals 
at rats of 10 and 18% resulted in reducing corn 
quantity by 18 and 27%, respectively, in addition 
to cancelling soybean. 
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Table 7: Economic price of concentrated animal feed and compost produced from rice straw in 2015. 

Statement 

Rice straw exploits 45% of the total straw product 

Total output per 
 thousand tons 

The equivalent  
output is in  

thousand tons 

The equivalent value 
 is one million pounds 

Economic price 
Pounds/ton 

Straw for the production of feed 977.25 184.39 829.74 849 

Wave straw to produce compost 234.54 586.35 351.8 1500 

Source: Compiled and compiled from the data of Table (5), (6)Economic price = equivalent value / total output 

Table (8): A Comparison between traditional and no-traditional animal feed meals 
No-Traditional feed (3) No-Traditional feed (2) No-Traditional feed (1) Traditional feed 

the cost Kg 
Compon

ent 
the 

cost 
Kg Component The cost Kg Component The cost Kg Component 

1400 400 corn 1400 400 corn 1570 450 corn 1925 550 Corn 

550 100 
Bean 

broken 
150 75 Moulas 1250 250 Gain cotton 1100 220 Gain cotton 

500 100 
Gain 

cotton 
108 180 Rice straw 60 100 Rice straw 340 100 Apostasy 

340 100 Apostasy 1075 215 Bean broken 340 100 Apostasy 650 100 Soybeans 

325 50 Soybeans 340 100 Apostasy 193 70 hay 70 20 Limestone 

102 170 
Rice 
straw 

70 20 limestone 70 20 limestone 30 10 Salt 

120 60 Moulas 30 10 Salt 30 10 Salt - - - 

42 12 limestone - -  - -  - - - 

24 8 Salt - -  - -  - - - 

3403 1000 Total 3173 
100
0 

Total 3513 
100
0 

Total 4115 
100
0 

Total 

Source:  Questionnaire data. 
Table (9): Quantity and value of reduction in corn and soybean ingredients. 

Type of feed 

The impact on the national level Impact on the level of product 

Yield/ 
pound 

invested 

Total feed 
The amount and value 
of the decline in corn 

The amount and value of 
 the decline in soybeans 

The cost 
of meat 

pounds kg 

Revenue 
kg meat 
pounds 

Net yield 
kg meat 

LE 

Quantity 
of 

thousand 
tons 

Value of 
one 

million 
pounds 

Quantity 
of 

thousand 
tons 

Value of 
one 

million 
pounds 

Quantity of  
thousand tons 

Value of one 
 million pounds 

Traditional feed 2272 9349.28 - - - - 25.22 60 34.78 2.379 

No-Traditional feed(1) 2272 7981.54 227.2 795.2 - - 24.25 60 35.75 2.474 

No-Traditional feed(2) 2272 7209.06 340.8 1192.8 - - 21.75 60 38.25 2.759 

No-Traditional feed(3) 2110 6695.09 381.5 1335.3 105.5 685.75 22.05 60 37.95 2.721 

Source:  Compiled and compiled from the data of Table (8), www.un.org
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 Findings from comparing traditional feed 

meal to non-traditional feed meal 3 reveal that 
adding rice straw at a rate of 17% contributes to 
reducing corn and soybean ingredients by 27 and 
50%, respectively, as shown in Table 8. It can 
also be noted from the table that total number of 
cows and buffalos reached 8585 thousand in 
2015 (www.aoad.org), of which claves represent 
14% (Bargsh et al., 2014) each of which is 
targeted to reach a weight of 470 kg, which 
requires providing 2272 thousand tons of feed 
meal in case fed on traditional meal and non-
traditional meals 1 and 2. Treated rice straw 
contributes to this total by 227.2 thousand tons in 
case non-traditional meal 1 is used, and by 
408.96 thousand tons in non-traditional meal 2 is 
used. In case fed on non-traditional feed meal 3, 
around 2110 thousand tons are required. Treated 
rice straw contributes to this total by 358.7 
thousand tons, which can be provided from the 
utilized quantity of rice straw (45%), where total 
quantity of treated rice straw at the country level is 
estimated at 977.26 thousand tons. Utilizing rice 
straw in processing non-traditional animal feed 
meals proved to have economic impacts at the 
level the country and producers. At the national 
level, impacts include reductions in imported 
quantities of corn and soybeans, where corn 
constitutes 55% of traditional animal feed 
ingredients, whereas soybeans constitutes 10%, 
as shown in Table 9. It is clear that corn ingredient 
in non-traditional feed meals 1, 2 and 3 declined 
to 227.2, 340.8 and 381.5 thousand tons, 
respectively, corresponding to reduction values 
estimated at LE 795.3 million, LE 1192.8 million, 
and LE 1335.3 million, respectively, compared to 
traditional feed meal. Reduction in the percent of 
soybean ingredient is expected to reduce 
Egyptian imports of soybeans by 105.5 thousand 
tons worth LE685.75 million. Such reductions in 
corn and soybean imports shall lead to equivalent 
reductions in the balance of trade. As for impacts 
at the level of producers, findings reveal higher 
net revenue per kilogram of meat and higher 
invest profit in case animals are fed on non-
traditional feed meal 2 compared to other types of 
feed meal, where increase in invest profit reached 
15.97, 11.52 and 1.39% for traditional feed meal, 
non-traditional feed meal 1, and non-traditional 
feed meal 3, respectively, as shown in Table 9. 

Economic Impacts of Recycling Rice Straw 
into Compost. 

Egypt's agricultural land area is estimated at 8 

million feddan. Of this total, 6 million feddans are 
old lands that need fertilization at a rate of 10 
tons/year/feddan (20m

3
/feddan). There also exist 

around 2.5 million feddans of reclaimed lands that 
need fertilization at a rate of 20 tons/year/feddan 
(Ministry of Agriculture andLand Reclamation, 
2014). Computing total required quantity of 
manure for the whole area reveals that it reached 
110 million tons/annum. Results in table 6 already 
revealed that around 152.46 thousand tons of 
compost can be produced from the utilized 
quantity of rice straw (45%), and that around 
931.68 thousand tons of compost can be 
produced from the unutilized quantity of rice straw 
(55%), providing a total of 1084.41 thousand tons 
of compost representing 0.99% of the country's 
total requirements of organic fertilizers worth a 
value of LE 650 million. It can therefore be said 
that, despite the huge amounts of byproducts from 
plants, estimated at 30 thousand tons, the amount 
of processed fertilizer (compost) does not exceed 
0.15 million tons per annum, accounting for 26% 
of the total annual quantity of fertilizers produced 
from all sources. Accordingly, improved utilization 
of agricultural byproducts by recycling into 
compost can help in covering a large amount of 
Egypt's annual needs of organic fertilizers with 
high content of organic matter, thus curb the gap 
in fertilizers. 

CONCLUSION 
Findings reveal the following: 

- Actual quantity of rice straw recycled into 

animal feed reached 977 thousand tons at the 
country level, equivalent to 184.4 thousand tons of 
concentrated animal feed worth LE829.7 million; 
whereas the unutilized quantity of straw that can 
be recycled into animal feed reached 1592.56 
thousand tons at the country level, equivalent to 
300.48 thousand tons of concentrated animal feed 
worth LE1352.17 million. 

- Actual quantity of straw recycled into 
compost reached 234.54 thousand tons at the 
country level, equivalent to 152.46 thousand tons 
of compost worth LE91.48 million; whereas the 
unutilized quantity of straw that can be recycled 
into compost reached 1433.3 thousand tons at the 
country level, equivalent to 931.65 thousand tons 
of concentrated animal feed worth LE558.99 
million. 

- Economic price/ton of concentrated animal 
feed and compost in 2015 reached 849 and 
1500LE, respectively. 

- Processing rice straw into non-traditional 
animal feed meals resulted in economic impacts 
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at the national level and at the level of producers. 
At the national level, impacts include reductions in 
quantities imported of corn and soybeans, where 
it led to reducing the quantity of corn ingredient in 
non-traditional feed meals 1, 2 and 3 to 227.2, 
340.8 and 381.5 thousand tons, respectively, 
corresponding to reduction values estimated at LE 
795.3 million, LE 1192.8 million, and LE 1335.3 
million, respectively, compared to traditional feed 
meal. Also the reduction in the percent of soybean 
by 105.5 thousand tons worth LE685.75 million. 
Such reductions in corn and soybean imports 
shall lead to equivalent reductions in the balance 
of trade is expected to reduce Egyptian imports. 

- As for impacts at the level of producer, 
findings reveal higher net revenue per kilogram of 
meat and higher invest profit in case animals are 
fed on non-traditional feed meal 2 compared to 
other types of feed meal, where increase in invest 
profit reached 15.97, 11.52 and 1.39% for 
traditional feed meal, non-traditional feed meal 1, 
and non-traditional feed meal 3, respectively.   

- Economic impacts of using rice straw in 
processing compost include: around 152.46 
thousand tons of compost can be produced from 
the utilized quantity of rice straw (45%); around 
931.68 thousand tons of compost can be 
produced from the unutilized quantity of rice straw 
(55%), providing a total of 1084.41 thousand tons 
of compost representing 0.99% of the country's 
total requirements of organic fertilizers, worth a 
value of LE 650 million. Based on what 
proceeded, it is recommended to devote more 
attention to utilize the wasted quantity of rice 
straw in order to realize high economic revenues 
at the level of producers and the country as a 
whole, in addition to providing job opportunities, 
which helps in reducing unemployment rate in 
Egypt. 
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