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ABSTRACT 
 

Uncontrolled burning of crop residues leads to massive air pollution during 
the harvesting seasons, in particular during October and November. Enormous 
amounts of residues especially from the harvested rice crop are set alight in order to 
clear the lands.the result is a massive "Black cloud" that suffocates the inhabitants of 
nearby urban areas. (Skidmore,2002) 
    The Egyptian Environmental Affairs Agency (EEAA) supported by the 
government of China has facilitated the construction of biogas plant in Kafr El Amir 
village, Tomai El Amdid district, El Dakhlia Governorate to overcome the open field 
burning of rice straw that causes the black cloud and to generate biogas for the 
village. The study objectives are: to identify the effectiveness of biogas plant in 
producing biogas for households in Kafr El Amir village, to identify the socio economic 
impact of Biogas units on the families households, and the challenges that face the 
sustainability of this project.(Arafa and Nelson,1981) 
 The study was conducted during the period of February - April 2012. in Kafr El 
Amir village.To achieve the study's first objective that focuses on the Biogas plant 
effectiveness information were gathered through the discussions with the technical 
employees. While Concerning the second and the third objectives respectively that 
focus on the socio economic impact of Biogas and the challenges facing the benefited 
families , a questionnaire was designed to gather data from 40% of the village citizens 
representing 42 chief head of benefited households. 
The main findings of the study that the majority of the benefited chief households 
representing (90.5%) accepted the idea of the project but preferred to have the 
management through NGOs (55.5%)not the government due to their perception that 
NGOs service will be better and have more community participation than the 
governmental management . 

The results showed that there is increase of the average degree of benefit for 
the chief household respondents and their families' members from the biogas project. 
The scale varies from (high benefit, medium benefit, low benefit) that was graded 
varies (3, 2, 1) respectively. The average score for the all respondents was almost 
close to high benefit score which is (3).The average degree of benefit for the chief of 
household, wife, daughter, and son was (2.7, 2.9, 2,8, 2.5) respectively. The above 
results are due to the be advantages of the project especially from the economic 
perspective, as biogas support in saving money of buying butain gas cylinder in 
addition to the social perspective in saving effort and time exerted to buy butain gas 
cylinder especially in shortage of energy time. Finally from the health perspective, 
biogas reduces the open field burning of rice straw 

Concerning the advantages of using Bio-gas energy in Kafr EL Amir village. 
The respondents indicated that Biogas units' advantages are as follows (safe, 
additional source of fuel, Save effort and time) representing (57.1%,47.6%, 38.1% 
respectively) .The disadvantages of using Biogas units as indicated from Kafr EL Amir 
of respondents indicated that the main disadvantage of  using Bio-gas units is the 
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(Weak availability of spare parts, Weak availability of consistent maintenance staff, 
weak gas pressure) representing (52.4%, 50%,42.9% respectively).  
Keywords: Biogas, Agricultural residues, rice straw. 

 

INTRODUCTION 
 

The effectiveness of reducing the black cloud remains an 
unanswered question for Cairo city and other mega cities in the developing 
countries regardless of the actions taken by the government. This in part led 
to serious attention by Egypt's government, parliament and local authorities, 
and in the other part the media carried this issue extensively to highlight the 
dangers of the black cloud to the residents. 

The black cloud formation over Cairo city is due to accumulation of 
pollution from different sources such as industries, open air solid waste 
burning and transportation is always in parallel to the period of rice straw 
burning by farmers in the delta governorates especially Dakhlia, Sharkia, and 
kalyobia which are the nearest governorates to Cairo. According to basic 
information and data adopted by the Ministry of State for Environmental 
Affairs using remote sensing and other methods were proven that the open 
field burning for agricultural residues especially rice straw during the 
harvesting season increase the black cloud problem.  
    To avoid the annual black cloud formation over Cairo and reduce 
pollution, the Ministry of state for Environmental Affairs and other line 
ministries planned to  overcome the open field burning of the agricultural 
residues especially rice straw by encouraging economical usages of rice 
straw such as composting, animal feed, food production ( mushroom 
production , cultivation on compacted rice straw bales),and energy production 
(biogas). 

The Ministry of State for Environmental Affairs supported many 
national projects in the rice production governorates in the delta area aiming 
to reduce the open field burning of rice straw. The current study focuses on 
the Biogas project which was established by a Chinese grant in Kafr El- Amir 
Village, Tomai El Amdid district, El Dakhlia Governorate. The main goal of the 
project is to produce Biogas from the agricultural wastes especially Rice 
straw which is used as a source of fuel, for rural households (cooking,,,etc) to 
overcome the open field burning of rice straw that causes the clouds of 
smoke/black cloud. These smokes have bad impacts on the atmosphere and 
Egyptian citizen's health.  
Study objectives: 

The main objective of the study is to assess the role of the biogas 
project established in Kafr El Amir to reduce the pollution from open field 
burning of rice straw in addition to its role in energy production to rural 
households.     

To address the above objective the following specific objectives are 
introduced: 
1- To identify the effectiveness of biogas plant in producing biogas for 

households in Kafr El Amir village. 
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2- To identify the socio economic impacts of Biogas used by families   
households  

3- To identify the challenges that face the sustainability of this project in 
generating Biogas energy at the community level.   

Literature review: 
1-Black cloud formation and air pollution: 

In 1999, the residents of Cairo began to notice serious air pollution 
episodes, known as the "Black cloud" during the fall season every year. 
(Turner, D. Bruce, 1994. ) These peak levels were measured and reported by 
air monitoring network.The Egyptian Government requested support to this 
news and politically charged priority. Egyptian Environmental Affairs Agency 
(EEAA) responded with the following plan: 
1- Get the facts about episodes through sound data analysis. 
2- Help the Government anticipate episodes by developing an air quality 

forecasting program. 
3- Identify short and long-term mitigation options. 

Clear information is a prerequisite for sound decision-making. In the 
beginning there was tremendous disagreement on the causes of the 
episodes. The local press was filled with wild speculation about the sources 
of this serious health event. The EEAA source attribution study connected 
pollutant levels in the air with their contributing sources. For the first time, 
EEAA was able to show that the additional contributions from burning 
garbage and waste from the agricultural harvest could be drivers for these 
events.  

In addition, the analysis showed that serious episodes can occur with 
the normal load of pollution in the city if poor meteorological conditions exist. 
With this information, the Ministry of Environment has helped raise waste 
management to the national agenda. Public pressure is contributing to the 
drive for solutions. (Springfield, Virginia, 1987) . 

While episode prediction became a political imperative, solving the 
problem was even more important. For the immediate term, EEAA provided 
the Ministry of State for Environmental Affairs with an analysis of pollution 
reduction and exposure mitigation measures what had been applied 
successfully in other countries. The Government addresses the public needs 
for integrated strategies and long-term commitment to solve the problem.  

Air pollution is a significant risk factor for multiple health conditions 
including respiratory infections, heart disease, and lung cancer, according to 
the WHO. The health effects caused by air pollution may include difficulty in 
breathing, wheezing, coughing and aggravation of existing respiratory and 
cardiac conditions. These effects can result in increased medication use, 
increased doctor or emergency room visits, more hospital admissions and 
premature death. The human health effects of poor air quality are far 
reaching, but principally affect the body's respiratory system and the 
cardiovascular system. Individual reactions to air pollutants depend on the 
type of pollutant a person is exposed to, the degree of exposure, the 
individual's health status and genetics (Collins, 2012). 

The most common sources of air pollution include particulate matter, 
ozone, nitrogen dioxide, and sulfur dioxide. Both indoor and outdoor air 
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pollution have caused approximately 3.3 million deaths worldwide. Children 
aged less than five years that live in developing countries are the most 
vulnerable population in terms of total deaths attributable to indoor and 
outdoor air pollution. (Johnston,2002).  

Air pollution is generated from a number of different sources.  Table 
(1) indicates that burning of agricultural wastes represent 42% of the total 
emissions in the air pollution during the crisis,which explains the importance 
of establishing the Biogas project in Dakhlia governorate as the main source 
of air pollution (Streets, 2003)    
 
Table (1): Percentages of inhaled particulates sources of emissions in 

the air  
Sources Percentages % 

Burning of agricultural wastes  42 

Vehicles exhaust   23 

Industrial emissions  23 

Burning of municipal wastes   12 
Source: Shaban D. Abou Hussein and Omaima M. Sawan (2010) The Utilization of 
Agricultural Waste as One of the Environmental Issues in Egypt (A Case Study), , Journal 
of Applied Sciences Research, 6(8): 1116-1124, 2010 ,INSInet Publication 

 
2- Open field Agricultural waste burning: 
          In Egypt the available crop residues after harvest are estimated at 
about 22.6 million tons, out of which about 13.7 million tons or 61% are used 
for direct burning. (Erenstein et al. ,2007). 

There is limited research examining the factors that motivate farmers 
to burn crop residues. The practice of open field burning as a land 
preparation measure is present for both the rice and the wheat, crops. 
However, rice residues are burnt on a much larger scale than wheat residues. 
Only rice residues from straw varieties are used as animal feed. Coarse rice 
residues are not fed to livestock due to the perceived high silica content and 
fear of reduced milk yields.  

They contend that the choice of the harvesting mode either manual 
or combine has direct implications for crop residue management. Manual 
harvesting of cereal crops allows for retrieval of crop by-products as crops 
are cut at near ground level (Gupta et al. ,2004). Attribute the open field 
burning of crop residues to combine harvesters that leave a large amount of 
loose residue on the field. The major constraint in a rice- wheat cropping 
system is the available short time between rice harvesting (late October and 
early November) and maize cob (November). Given this short time, farmers 
find it difficult to utilize the residues. 

Table (2) shows that the main governorates in rice cultivation and 
produce large quantities of rice straw which is usually expose to open field 
burning. Dakhlia is the highest governorates in open field burning of rice 
straw which is 916.718 tons representing 30% of total quantity produced 
followed by Sharkya then Kafr el sheik which are 598.932,542.938 tons 
respectively representing 19%,17% respectively.    
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Table (2): Quantity of rice straw produced by the main governorates of 
rice cultivation   that affects some governorates by open 
field burning during the fall.    

Governorate Quantity of straw by ton Quantity of straws by % 

Khalubya  72.000 2.43 

Kafr el sheik 542.938 17 

Dakhlia 916.718 30 

Behira  432.356 14 

Sharkya  598.932 19 

Gharbeya 362.244 12 

Damietta  132.276 4 

Fayoum 48.978 1.57 

Total  3.106.442 100 
Source: Shaban D. Abou Hussein and Omaima M. Sawan (2010) The Utilization of Agricultural 
Waste as One of the Environmental Issues in Egypt (A Case Study), , Journal of Applied 
Sciences Research, 6(8): 1116-1124, 2010 ,INSInet Publication 

 
3- Biogas production: 

In developing countries, biogas energy research should be planned 
and conducted as part of the main factors leading to its contribution to the 
solution of air pollution and energy problems. Keeping this in mind, the results 
of the research should be applicable on a nation-wide scale and constitute a 
part of the country’s development plan. Developing alternative energy source 
to replace traditional fossil fuel has recently become more and more attractive 
due to the high energy demand, the limited resource of fossil fuel, and 
environmental concerns as well as a strategy to survive post-fossil fuel 
economy era. (Parawira et al ,2009) 

Biogas technology attracted the interest of Egyptian scientists and 
rural developers because of the numerous benefits realized from it. Soils and 
Water Research Institute (SWRI) ARC started since 1980 a research and 
demonstration program to promote the biogas technology in rural 
communities and new reclaimed lands.. More than 900 biogas digesters were 
constructed, operating in various governorates so far, with different capacity, 
gas utilization, and environmental impacts.(El-Shimi, 1994)  

Bio-energy has the potential to be a pivotal element in the fight 
against rural poverty. However, a strong policy framework at the local, 
national, and regional levels is required to ensure that these benefits are 
realized, shared equitably, and that negative impacts are minimized. 
(Chaggu,2007) 

There is a consensus that achieving the Millennium Development 
Goals (MDGs) in Africa will require a significant expansion of access to 
modern and alternative renewable energy. Biogas is a renewable, high 
quality fuel, which can be utilized for various energy services such as heat, 
cooking, or a vehicle fuel.  

Unlike other forms of energy, biogas production systems are 
relatively simple and can operate at small and large scales in urban and rural 
locations, there are no geographical limitations to the employment of this 
technology nor is it monopolistic. In Africa the interest in biogas technology 
has been further stimulated by the promotion efforts of various international 
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organizations and foreign aid agencies through their publications, meetings 
and visits. (Ubalua AO ,2008) To date, some digesters have been installed in 
several sub- Saharan countries, utilizing a variety of waste such as from 
slaughter houses, municipal wastes, industrial waste, animal dung and 
human excreta. Small-scale biogas plants are located all over the continent 
but very few of them are operational. In most African countries, for example, 
Burundi, Ivory Coast and Tanzania, biogas is produced through anaerobic 
digestion of human and animal excreta using the Chinese fixed-dome 
digester and the Indian floating-cover biogas digester, which are not reliable 
and have poor performance in most cases (Omer and Fadalla, 2003). These 
plants were built for schools, health clinics and mission hospitals and small 
scale farmers, in most cases by non-governmental organizations. 

The efficiency of releasing energy from biomass by direct burning in 
primitive stoves is very low (5-10%) (Alaa El Din et al, 1984).The contribution 
of crop residues and animal dung to net energy used in rural areas 
represented only one-third of total energy consumption, while conventional 
sources met about two-thirds. The process of biogas generation from crop 
residues, animal droppings, municipal solid wastes and sewage sludge could 
positively affect the process of rural development because of the numerous 
benefits realized from it. (El- Shimi,.A.1994) 
Biogas characteristics are as follows: (Nielsen,2008) 
1- Biogas is renewable,It  makes no net addition of carbon dioxide to the 

atmosphere, neither in its production nor in its use as a vehicle fuel. 
2- Biogas provides a solution for waste and closes eco-cycles. Producing 

biogas from organic waste means that the waste is handled in a good 
way, uncontrolled emissions of methane into the atmosphere are 
avoided, and digestion residue can be reused as fertilizers. 

3- Biogas is an efficient way of using biomass; the availability of biomass is 
and will continue to be limited. Biogas can be produced from many 
different flows of biomass and its energy efficiency is high.  

4- Kafr El-Amir Biogas project: 
 Under the supervision of the State Ministry of Environmental Affairs 
established the Biogas project in Kafr El Amir village, Tomay El Amdid district 
,El Dkahlia governorate in 2003 using the agricultural wastes mainly Rice 
straw.The plant was established on 2 feddans in the village to cover and 
deliver biogas energy to all households in the village.(State of Ministry for 
Environmental Affairs,2011) 
The main goals of the Biogas project are: 
a- Reducing the formation of the annual black cloud over Cairo during the 

period of rice straw burning by farmers in Dakhalia governorate. 
b- Creating jobs for the youth in the village by establishing maintenance 

companies.   
c- Decreasing the village demand on the sources of traditional energy using 

the butane gas cylinders for household cooking. 
At the beginning of the project the plan of work include the following:  

a-The Units components were totally established in the village (e.g. the 
station, households' pipes, networks) to serve the village households without 
sharing costs from beneficiaries.   
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b-The project use the rice straw to produce Biogas.  
The military service organization affiliated to the Ministry of Defense, 

who took the responsibility to collect rice straw needed for the project from 
the surrounding areas of the village as the first step to encourage village 
households and other local institutions to take the responsibility of rice 
collection.  
c-The Ministry of state for Environmental Affairs cover all the expenses of 
both fixing and maintaining the plant's spare parts regularly through Chinese 
grant. 
d-The villages families have the responsibility of maintenance for the 
households stoves. 
e-Gas Meters without charge were placed in every household, the citizens of 
the village will start covering the expenses of using biogas themselves, 
whenever the project completes the whole village.  

Until the study implementation the Biogas project succeeded to cover 
42 household representing 40% of the total village households, as shown in 
table (3).  
 
Table (3): Number of households covered by Biogas plant services by 

the year of benefit. 

Percentage 
% 

 
Frequency 

 

Year of introducing 
services 

85.7 36 2003 

0 0 2004 

14.3 6 2005 

100 42 Total 

 
The Study Methodology: 
 The study was conducted during the period of February - April 2012. in 
Kafr El Amir village , Tomai El Amdid district, El Dkahlia governorate. The 
Ministry of State for Environmental Affairs selected Kafr El Amir village to be 
the location of the Biogas project according to the following criteria: 
1- Cultivation of large quantities of rice annually. 
2- Availability of a large space in the village to establish a Biogas production 

plant owned by the government.  
3- Community acceptance for the Biogas project implementation therefore the 

units of Biogas were designed to respond to the households needs. 
 To achieve the study's first objective that focuses on the Biogas plant 
effectiveness information were gathered through the discussion and 
observation with the technical employees. while Concerning the second and 
the third objectives respectively that focus on the socio economic impact of 
Biogas and the challenges  facing the benefited families , a questionnaire 
was designed to gather data from 42 chief head -all chief households 
benefited from the project -representing 40% of the total coverage in village 
as total houses in the village are105 households .  
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  To measure the socio economic benefit of the biogas project from the 
point of views of all the families members (husband, wife, son, daughter) in 
Kafr El Amir village. A scale including 10 sentences was developed and 
evaluated by specialists to measure the benefit of the project, advantages, 
and disadvantages of biogas project which affect directly or indirectly upon 
the average degree of benefit from the biogas project. the scale was 
distributed into (high benefit -medium benefit-low benefit) , the high benefit 
graded by the score of (3),the medium benefit graded by( 2), and the low 
scale graded by (1). The scale's data were gathered from the husband, wife, 
a son who is engaged in transferring the Butain gas cylinder, a daughter who 
is engaged in domestic household, cooking,,etc 
The scale included the following sentences: 
1-Save money. 
2-Save effort and time. 
3-Additional source of fuel during lack of Butain gas. 
4-Safer fuel than traditional fuel. 
5-Easy usage. 
6-Unstability of biogas pressure. 
7-indoor health problems(pipe blocking, smoke,,,etc) 
8-Avoid pollution from rice straw open field burning. 
9-weak unavailability of spare parts. 
10-create job opportunities and can help to solve unemployment at the 
village. 
The study findings: 
1- Description of the study sample : 
1-1 Educational level: 

Table (4) The levels of education of respondents were relatively high, 
almost half of them and their wives in kafr El Amir village have secondary and 
university degrees represented by (22.6%, 21.4% respectively)  

The increase in the number and percentages for both husbands and 
wives who have university degrees (26.1%, 16.7% respectively) indicate that 
high levels of education have relatively supported the community acceptance 
the idea of Biogas production as a new innovative model for reducing air 
pollution and energy production. 

At the same time ,almost the other half of the sample are Illiterate 
which is a common characteristic of rural areas which explains the reasons 
which led to the weak assistance for the project management in collecting 
rice straw and sustaining the project .  
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Table (4): Educational status of respondents' (chief of the households) 
beneficiaries and their wives from Biogas projects in kafr El 
Amir village. 

Level of Education Beneficiaries 

 Wives Husbands Total 

No. % No. % No. % 

Illiterate  9 21.4 8 16.7 16 19 

Read and write 5 11.9 4 9.5 9 10.7 

Primary  4 9.5 3 7.2 7 8.3 

Preparatory  9 21.4 6 14.3 15 17.9 

Secondary  8 19 11 26.2 19 22.6 

University  7 16.7 11 26.1 18 21.4 

Total  42 100 42 100 100 100 

 
1-2 Occupational status: 

Table (5) shows the different occupations for the respondents' 
families in Kafr El Amir Village. The results revealed that the most common 
occupations in Kafr El Amir village were agricultural laborer/farm holder 
represents (28.6%) of total respondents, followed by admin employee 
represents (26.2%)The variation in occupations is due to the variation in 
levels of education.   
 
Table (5): Occupational status of the respondents' (chief of the 

households) beneficiaries from Biogas project in kafr El 
Amir village. 

Occupation of chief of the households 
Beneficiaries 

No. % 

Retired employee  3 .7.1 

Merchant  3 7.1 

Admin employee  11 26.2 

Agricultural laborer/farm holder   12 28.6 

Employee in police  2 4.8 

Teacher  2 4.8 

Physician  2 4.8 

Driver  5 11.9 

Technician  2 4.8 

Total  42 100 

 
1-3 Household ownership: 

Table (6) indicated that (90.5%) of the projects' beneficiaries owned 
their houses in Kafr El Amir village which show relatively  good economic 
level of respondents, due to the relatively high level of education and level of 
income.      
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Table (6): Status of household ownership for the respondents' (chief of 
the households) beneficiaries from Biogas projects in kafr El 
Amir village. 

Beneficiaries 
 Households ownership 

% No. 

90.5 38 Owned  

9.5 4 Rented  

100 42 Total  

 
1-4 Average income: 

Table (7) shows that half of the respondents (50 %) of respondents in 
Kafr El Amir village receive an approximate monthly income 500LE and over. 
These results indicate good economic status of respondents due to the high 
levels of education and occupations in the village.  
  
Table (7): Average monthly income received by respondents' (chief of 

the households) beneficiaries from Biogas projects in kafr El 
Amir village. 

Monthly income (L.E.) 
respondents 

No. % 

300-400 10 23.8 

400 -500 11 26.2 

500 and over  21 50 

Total  42 100 

 
2- Effectiveness of Biogas plant in Kafr El Amir village. 

Through the discussions with the responsible technical employees, they 
confirmed that the main reasons behind the poor production of the Biogas 
Plant was due to the following factors: 
2-1 Lack of a clear mechanism for rice straw collection: 

The process of rice straw collection started by a strong political will in 
2003 to reduce the black cloud over Cairo so the military service organization   
affiliated to the Ministry of Defense, who took the responsibility to collect rice 
straw needed for the project from the surrounding areas of the village as the 
first step to encourage villagers to put a clear mechanism for rice straw 
collection through local NGOs or any other way. Accordingly the military 
support decreased gradually after this without having a clear plan of rice 
straw collection sustainability and creating citizens' ownership towards the 
project.  

In order to operate the biogas plant for extended periods of time, 
there should be sufficient rice straw resources available nearby along the 
year. There will be need for a considerable logistical system and large scale 
storage. When crop residues are produced during one particular season, 
each kilotonne of (baled) agro residue will require 3-4,000m3. storage needs 
for a 500KWe gasifier will then require storage in the order of 10,000m3. 
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Densification is a physical process whereby materials such as rice 
straw are compacted under high pressure into a uniform shape (e.g. 
briquettes). The density of the material increases enormously, from bulk 
densities of around 1.2 kg/1. (UNDP, 2010). 
.  Densification introduces large benefits for logistics (transport and 
storage) use of the biomass (e.g.in the hearths or fixed led gasifiers), and 
hygienisation (seeds and insects are killed in the process). Due to the 
somewhat lower moisture content in comparison to the raw material, the 
calorific value may be somewhat higher (16-17MJ/Kg) The main drawback is 
the energy use of the process around 100 KW he/tonne.( UNDP ,2010). 
 When fuel is produced during a short period of time (e.g during 
harvest time), large amounts of biomass will need to be stored for year –
round plant operations. This could be minimized by implementing an 
installation with a high level of fuel flexibility. If such a system can utilize 
different seasons, the required storage of each residue can be limited. In 
addition, in periods of low fuel availability a fossil fuel could be (co-) 
combusted.          
2-2 Lack of project local management  

The project lacks to the community participation in which the local 
community members didn't contribute financially or technically to the project 
in order to create their ownership and community loyalty 

The EEAA is a governmental organization that didn’t have a 
sustainability action plan drawn with the local authorities in Kafr El Amir 
village. 

After the implementation of the project some technical problems rose, 
such as instability of gas pressure distributed from the Biogas plant to the 
households which require some type of a distribution grid and a minimum gas 
pressure. 
3- Socio economic impact of Biogas units on the families' households: 
3-1 Community members' acceptance to the Biogas project. 
 Table (8) shows that In the beginning of the project only 4 chief of 
households who benefited now from the project didn’t accept the idea of 
Biogas model due to their perceptions of negative impact of Biogas. Although 
the majority of the benefited chief households representing (90.5%) accepted 
the idea of the project but preferred to have the management through NGOs 
not the government due to their perception that NGOs service will be better 
and have more community participation than the governmental management .  
 
Table (8): Acceptance of community members to the Biogas project. 

Total Unaccepted Total Accepted 

% 
No. 

 
% No.  

Under NGOs 
management 

Under 
governmental 
management 

100 42 9.5 4 % No. % No. % No. 

90.5 38 55.3 21 44.7 17 
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3-2 Degree of socio economic benefits from the biogas projects at both 
the household and community levels. 
          Table (9) shows the increase of the average degree of benefit for the 
chief household respondents and their families' members from the biogas 
project. The scale varies from (high benefit, medium benefit, low benefit) that 
was graded varies (3 ,2,1) respectively. 
           The average score for the all respondents was almost close to high 
benefit score which is (3).The average degree of benefit for the chief of 
household, wife, daughter, and son was (2.7, 2.9, 2,8, 2.5) respectively. 
           The above results are due to the be advantages of the project 
especially from the economic perspective, as biogas support in saving money 
of buying butain gas cylinder in addition to the social perspective in saving 
effort and time exerted to buy butain gas cylinder especially in shortage of 
energy time.finally from the health perspective, biogas reduces the open field 
burning of rice straw. 
 
Table (9:) The degree of socio economic benefit from the biogas project 

at both the household and community levels from the family 
members point of view. 

Average degree 
of benefit 

Degree of benefit 

Household 
members 

Low 
benefit 

Meduim 
Benefit 

High 
Benefit 

% No. % No. % No. 

2.7 0 0 26.2 11 73.8 31 
Chief of 
household/ 
respondent 

2.9 0 0 11.9 5 92.9 39 Wife  

2.8 4.8 2 7.1 3 88.1 37 Daughter  

2.5 11.9 5 21.4 9 66.7 28 Son 

 
3-3 Advantages and disadvantages faced the benefited families from 

their point of views in Kafr El Amir village 
The respondents' feedback was positive when asked about the 

advantages and disadvantages of using Biogas energy in their daily life 
activities. Most of the respondents indicated that they benefit from the biogas 
project although they experienced few problems concerning maintenance.  

Table (10) shows the advantages of using Bio-gas energy in Kafr EL 
Amir village. The respondents indicated that Biogas units' advantages are as 
follows (safe, additional source of fuel, Save effort and time) representing 
(57.1%,47.6%, 38.1% respectively) . 

The disadvantages of using Biogas units as indicated from Kafr EL 
Amir of respondents indicated that the main disadvantage of  using Bio-gas 
units is the (Weak availability of spare parts, Weak availability of consistent 
maintenance staff, weak gas pressure) representing (52.4%, 50%,42.9% 
respectively). For the the weak availability of spare parts is as the closest 
spare parts center is in Tanta city, for the weak availability of maintenance 
staff is due to the necessity of establishment of maintenance system, and for 
the weak gas pressure is due to the instability of rice straw quantities that 
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reach biogas units due to the lack of systematic mechanism of transferring 
the straw which leads to weak quantity of fuel generated. 
 
Table (10): The advantages and disadvantages of using Biogas energy 

according to the respondents' point of views. 
Percentage% Frequency Advantages 

35.7 15 Preserve the environment 

19.0 8 Create job opportunities  

31 13 Easy usage 

57.1 24 Safe  

47.6 20 Additional source of fuel  

38.1 16 Save effort and time 

28.6 12 Save money 

42 Total number of respondents  

 Disadvantages 

16.7 7 Smell of smoke  

42.9 18 Weak gas pressure 

50.0 21 Weak availability of consistent 
maintenance staff 

52.4 22 Weak availability of spare parts 

23.8 10 Pipes blockage  

7.1 3 Health problems 

42 Total number of respondents 

 
3-4 Operations of biogas for the benefited respondents of households:  
            The project's management conducted awareness sessions and 
trainings for the beneficiaries on the ways to handle biogas stoves, gas pipes, 
and maintenance and energy production. The trainings were attended by 38 
respondents while 4 respondents did not attend who had negative feedback 
towards biogas project as shown in table (11).   
            But the project management didn’t succeed in providing spare parts. 
Also due to lack of respondents' participation and responsibility, therefore 
none of the village respondents opened a maintenance workshop   
            As indicated in table (11) that only seven respondents could maintain 
self repairing the biogas units although the rest of the rest of the respondents 
depend on other laborer to fix any technical problem.  
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Table (11): Operations of Biogas units distributed by responsibility of 
maintenance, spare parts availability, self repair in Kafr El 
Amir village 

Percentage 
% 

frequency 
N=42 

Operations 

  Operating Biogas stove 

100 42 Simple  

0 0 Difficult  

  Responsible person for maintenance  

50 21 Beneficiaries  

50 21 laborers 

  Spare parts availability  

16.6 7 Available 

83.3 35 Not available  

  Self repair Biogas units 

16.6 7 Yes 

83.3 35 No 

  Respondents trained on operating Biogas 
units 

90.4 38 Trained  

9.5 4 Not trained  

 
4- Challenges that face the sustainability of the project in producing 

biogas energy. 
According to the discussions with the project management and local 
residents, We can summarize the challenges that face the sustainability of 
the project as follows: 
a- The importance of building the capacity of a local commercial or semi 
commercial entity which after the end of the project can continue to market 
and offer its services for professional construction and operation of biomass 
energy technology (BET) plants on a self sustaining cost-recovery basis. A 
biomass energy commercial association or another entity should be 
established to serve as a focal point for further promotion activities of 
bioenergy technologies on a self sustaining basis. 
b- A plan of community raising awareness strategy is needed which include 
activities that demonstrate socio economic benefits of BET systems 
particularly for sustaining rural development in the village especially after 
coverage of all the village houses by biogas energy. 
c- the importance of having a clear plan for rice straw collection in order to 
store and have enough stock to operate the biogas plant.   

Table (12) indicated that most of chief households' beneficiaries are 
willing to encourage others to benefit from the Biogas project representing 
80.9% which indicates that most of the respondents had the desire to 
encourage others to benefit from the project      
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Table (12): Willingness of chief of the households' beneficiaries to 
encourage others to use Biogas.  

%percentage Frequency Response 

80.9 34 Yes 

19.1 8 No 

100 42 Total 

 
Generally speaking, at the national level promoting biomass energy 

technologies doesn’t develop at the desired speed and especially that 
subsidized fossil fuel and electricity prices continue to be the major barriers to 
enhanced utilization of biomass energy. while the current subsidizes can 
obviously not be removed overnight, the biogas projects seeks to facilitate 
that at least for transition period adequate financial and fiscal incentives and 
other public support can be made available to create a level for bioenergy 
completion. 
Summary and Conclusions: 

The community acceptance for the biogas projects is generally high 
this is due to high levels of education of respondents, almost half of the 
respondents have secondary and university degrees represented by (22.6%, 
21.4% respectively). The results revealed that the most common occupations 
in Kafr El Amir village were agricultural laborer/farm holder represents 
(28.6%) of total respondents, followed by admin employee represents 
(26.2%)The variation in occupations is due to the variation in levels of 
education. 

The process of rice straw collection started by a strong political will in 
2003 to reduce the black cloud over Cairo so the military service organization   
affiliated to the Ministry of Defense, who took the responsibility to collect rice 
straw needed for the project from the surrounding areas of the village as the 
first step to encourage village households. Accordingly the military support 
decreased gradually after this without having a clear plan of rice straw 
collection sustainability and creating citizens' ownership towards the project.  

In the beginning of the project only 4 chief of households who 
benefited from the project didn’t accept the idea of Biogas model due to their 
perceptions of negative impact of Biogas. Although the majority (38 
respondents) of the benefited chief households representing (90.5%) 
accepted generally the idea of the project. But  ( 55.5%) preferred to have the 
management through NGOs not the government due to their perception that 
NGOs service will be better and have more community participation than the 
governmental management . 
            The results showed that there is increase of the average degree of 
benefit for the chief household respondents and their families' members from 
the biogas project. The scale varies from (high benefit, medium benefit, low 
benefit) that was graded varies (3, 2, 1) respectively. The average score for 
the all respondents was almost close to high benefit score which is (3).The 
average degree of benefit for the chief of household, wife, daughter, and son 
was (2.7, 2.9, 2,8, 2.5) respectively. The above results are due to the be 
advantages of the project especially from the economic perspective, as 
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biogas support in saving money of buying butain gas cylinder in addition to 
the social perspective in saving effort and time exerted to buy butain gas 
cylinder especially in shortage of energy time. Finally from the health 
perspective, biogas reduces the open field burning of rice straw. 

Concerning the advantages of using Bio-gas energy in Kafr EL Amir 
village. The respondents indicated that Biogas units' advantages are as 
follows (safe, additional source of fuel, Save effort and time) representing 
(57.1%,47.6%, 38.1% respectively) . 

The disadvantages of using Biogas units as indicated from Kafr EL 
Amir of respondents indicated that the main disadvantage of  using Bio-gas 
units is the (Weak availability of spare parts, Weak availability of consistent 
maintenance staff, weak gas pressure) representing (52.4%, 50%,42.9% 
respectively). For the weak availability of spare parts is as the closest spare 
parts center is in Tanta city, for the weak availability of maintenance staff is 
due to the necessity of establishment of maintenance system, and for the 
weak gas pressure is due to the instability of rice straw quantities that reach 
biogas units due to the lack of systematic mechanism of transferring the 
straw which leads to weak quantity of fuel generated. 

The project's management conducted awareness sessions and 
trainings for the beneficiaries. Finally, most of chief households' beneficiaries 
are willing to encourage others to benefit from the Biogas project 
representing 80.9% which indicates that most of the respondents had the 
desire to encourage others to benefit from the project.   
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) عاسااإ ا لااإ  المخلفاا ا الاعاة ااإ ت ج ااا و التحاات  الا اات  لاار الع اا  الم ااع 
 ما لظإ ال حهل إ( –لمشعتع ج ا و الب تج ا بقع إ كفع الأم ع 

 ع ا ن جبعاه مج س ا 
 , كل إ الاعاةإ,ج معإ ة ن شمسالاعاةيت الإعش    الع فيحسم المجامع 

 

ث الهوفا  ف لكوفيا الاوح ا  الاوفدا  إلو  لموفيؤدى الحرق المكشوف  لمملماو ا الاراةيو  
الل  يملد لأثيرهو  لمديةو  الهو هر  ف  لون ءثةو   مفااون الح و دة ف ا وا  ل  و  حيوث مفاون ح و د 

 ةففمار(. -الأرا للال ف ل اللري  )ءكلفار
ف لملغمو  ةمو  لمون المشوكم  جو ن شهو ا شويفا الاييو  ا لل و فا موا  الش ةو  ال وية  ف موا 

   م ووةا تةلوو و الفجووفد الحيفى)الايفش ا(ا اووللدان جووي الأرا اهريوو  كاوور لوولال مةحوو   وويةي  ا ةشوو
الأميرةمركا لم  الأمديدةمح فظ  الدجهمي ة ةم  إةلا ر ءا مح فظ  الدجهمي  ل د ما ءكار المح فظ ا 
اراة  للأراة ف  لن اغرض اللغم  ةم  مشكم  الحرق المكشف  لهي الأرا ف إمداد ما كا الهري  

 فى تاللدامه ف  الأغراض المةالي .ا لغ ا الحي
ف لهد  الدرااو  الح ليو ا الل ور  ةمو  ف  ليو  الم وةا فو  إةلو و الايفش اةفكو لن الأثو ر 

موا إاووللدان الايفشو ا ف ءليوورا اللحودي ا اللوو  ديا يالأجل و دي  ف الأشلم ةيو  لممشوورفى ةمو  الماوولا
 لفاشه إالمراري  ال مل ا لمشرفى.
  لوون اتةلموو د ةموو  إاوومفايا فوو  لشميووا الاي ةوو ا ف الم مفموو ا ة ف للحهيووق ءهوودا  الدرااوو

ما للال الأفل ما للال المة جش  ما الاةييا ال  مميا ا لم ةا لمفجف  ةم  ف ةمي  اللشغيل ف الث ة  
إاوولم ر  إاوولاي ا لوون ل ووميمه  لهوو ا الغوورض ف شم هوو  مووا ءراوو   الأاوور الماوولايد  مووا المشوورفى ف 

 ر  ءار .24ةددهن 
ضو   اللشوغيل ا لم وةا لووةه  فلهود ءاوارا الدرااو  ةووا مشمفةو  موا الةلو ي  ءاراهوو  

اتمداداا اهي الأرا حيث لا لفشد لط  فاضح  للشميا جي الأرا ف كااه ف ةهمه ما الحهوفل إلو  
الم ةاةحيث ج ن شه ا اللدم  الفطةيو  او لهفاا الماومح  المون المهموه فو  ادايو  اللشوغيلةثن لةو ج  

 ك ةوا درشو  الأاولا د  مرلا و شي  ما ةودن فشوفد اوديل لو لن. ف ةمو  ماولفى الماحوفثيا دفره لدري
ف الل  اجلراا موا الوثلاث درشو ا حيوث  حيث ءةه امغ ملفاط الدرش ا الل  ح ل ةميه  الماحفثيا

 موا الوافوة للكو (2.5 ,8 ,2 ,2.9 ,2.7)ةمو  اللرليو .      اا ملفاوط اتاولا د  طاهو  تش او ا
 ااة اتاة   الافش ة ات

الا اةهن ي  ةفا ما مشكم  ال ي ة  المةالي  ف ةه  جطا الغي ر اللاام  لممفاجد الماللدم  
ف  اتال م لاا المةالي . ف ا لةاا  لملحودي ا اللو  لفاشوه إاولمراري  المشومرفى لظول مشوكم  ةهو  

فجفد الحيوف  ف ياضول اتمداداا اهي الأرا المشكم  الريياي  حيث لوؤثر ةمو  إموداداا المةو ال او ل
 الماحفثيا ءا لةلهل إدار  المشرفى إل  مةظم  ءهمي  ل مل اةظ ن إجل  دى.

 ا ايفش ا ة الملما ا الاراةي  ة جي الأرا.الكلم ا المفا ا إ
 

 بااك م الباث

 
 
 
 
 

 ج معإ الم  تعة –كل إ الاعاةإ  مام  الس   الأم مأ.  / 
 ة ن شمس إج مع –كل إ الاعاةإ  مام  مام  بعك اأ.  / 


