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Abstract: Biogas production will be a well-established technology and valorization of organic residues throughout the whole 
province of Afghanistan. As it is the end product of a biologically mediated process, named anaerobic digestion, the different 
microorganisms  follow diverse metabolic pathways to decompose the organic matter. The wide process will be applied to 
provide heat and power in households. The purpose of this study was to find out the benefits of biogas production in 
Afghanistan. So, the existence of abundant waste materials resources of biogas can rapidly grow the production of biogas in 
Afghanistan and create new achievements as the main biogas plant. As large advanced bioenergy companies. The huge 
authentic potential of Afghanistan with the resource of biogas makes the highest opportunity to produce this energy, as it is 
widely used as household energy. For instance, for supplying the required power for lighting, warming, and cooking foods in 
villages far from the gas network, generating income, and reducing the cost of transmission from cities to villages, ability to set 
up simple and low-cost biogas production units in rural, preventing the production of greenhouse gases from the waste disposal 
site; reducing the use of fossil fuels, and creating employment in the rural sector is the benefit. 
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1. Introduction 

Biogas is a renewable energy source that can be produced 

from organic waste such as animal manure, crop residues, 

food waste, or sewage. The energy crisis is one of the main 

problems of all the countries in the world, particularly 

developing countries [12, 18]. Still, a huge part of the world's 

population lives in villages, so the necessity and importance 

of rural development and its role are significant in the 

development of countries [17, 19]. 

One of the important aspects of development is the use of 

renewable energy sources such as solar energy, wind energy, 

geothermal, and biogas, instead of using fossil energies [10]. 

The negative impact of non-renewable energy sources 

such as gas and petroleum has caused environmental 

pollution and the demolition of human societies. On the other 

hand, the growth of industries and the hike in fossil fuels 

consumption, along with the growing population, will exceed 

the price of renewable energy and eventually, the world will 

face an energy crisis. [11]. 

The Afghanistan electric power sector crosses inadequate 

electricity to residences decades of instability and conflicts 

have caused one -third  of the country's 32 million people to 

live below the poverty line, while 70% of the population has 

no access to electricity, the average per-capita electricity was 

between 100 and 150 kW-hours (kWh) per person per year, it 

demonstrated the lowest ranking of worldwide, according to 

United Nations Development Program [9]. Afghanistan's 

shortage of electrical energy sources caused almost all to rely 

on imports at huge consumer costs. As the Da Afghanistan 

Breshna Sherkat (DABS) reported [2]. Roughly 81% of 

power is imported from neighboring counties-Uzbekistan 

provides 35.2%, Tajikistan 30.5%, Iran 20.9%, and 

Turkmenistan 13.4% [4]. And the cost of imported energy 

resources is increasing day by day, of the 519 MW of 

domestic capacity, 51% is thermal (diesel and furnace oil) 

which generated a cost of 0.25-0.35 $ per Kilowatt hour, 

which is almost 4-5 times expensive than imported energy. 

49% of the remaining hydropower energy, a seasonal 

resource with a capacity factor of less than 40%. While, no 

new hydropower, gas, or coal generation has been attentive. 

Therefore, this article attempts to know what biogas is. 
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And what economic advantages could be discussed in biogas 

production throughout Afghanistan. 

2. What Is the Biogas 

Biogas is composed of flammable gases produced by the 

decomposition and fermentation of human and animal waste 

materials; Agriculture and industry arise, which is known as 

Go Bar Gas in India, Marsh Gas in China, Bihar Gas in 

Germany, and biological energy in Persian. Biogas is 

produced by the anaerobic decomposition of organic and 

biological materials by living microorganisms, or the group 

of gases produced from the decomposition and fermentation 

of animal, human, vegetable, and industrial wastes, which are 

formed as a result of the lack of oxygen and the activity of 

anaerobic bacteria, especially methanogens, in a fermentation 

chamber is called biogas. Biomass or biogas is a term in the 

field of energy that is used to describe a series of products 

obtained from photosynthesis [5]. 

Biomass sources contain combinations of organic 

materials with large chain molecules, which through the 

process of digestion (burying in the ground, in special tanks, 

or released in nature) the aforementioned molecules are 

converted into simpler molecules, the final result of this 

flammable gas process is called biogas. It also refers to 

Mardab gas biogas, which has two main components, one is 

methane and the other is carbon dioxide along with impure 

fractions such as H2S, water vapor, and N2, which is majorly 

composed of methane (40-65% v/v) and CO2 (35-55% v/v) 

with minute amounts of hydrogen sulfide (H2S) (0.1-3% v/v), 

moisture, and other trace contaminants depending upon the 

feedstock as demonstrated in Table 1 [7]. 

Table 1. Composition of Biogas. 

Constituent Concentration (v/v) Combustibility 

Methane 40-65% Combustible 

Carbon-di-oxide 35-55% Non-combustible 

Moisture 1-5% Non-combustible 

Nitrogen 0-5% Non-combustible 

Hydrogen Traces Combustible 

Hydrogen sulfide 0.1-3% Combustible 

Oxygen <2% Non-combustible 

Trace Gases <2%  

Ammonia 0-500 ppm  

The calorific value of biogas is estimated from 15 to 25 

megajoules per cubic meter (40 to 70% of the calorific value 

of natural gas). For instance, if one cubic foot of methane gas 

is burned it produces 252 kilocalories (3.1052 kilojoules) of 

thermal energy, compared to other fuel materials [8]. 

Furthermore, if it converts into electricity by biogas-burning 

engines, 1.5 to 2.2-kilowatt hours of electricity can be 

generated from each cubic meter. It is also estimated that 3-

kilowatt hours of electricity can be obtained from each cubic 

meter of natural gas [8, 7, 6]. 

In developing countries, biogas is commonly used as a 

source of energy for household activities including cooking 

and lighting. However, developed countries give more focus 

to using it for large-scale farm-based and commercial 

industrial biogas production and its application in transport, 

electricity, and synthetic industry [7]. 

3. Fuels Consumption in Afghanistan 

As reported by the National Statistics and Information 

Authority (NSIA) [3]. As the proportion of the population 

with primary reliance on clean fuels and technology for 

cooking demonstrate 31.1%, the proportion of the population 

that primarily relies on clean fuels and heating technology is 

6.5%. and the proportion of the population that primarily 

relies on clean fuels and technology for lighting is about 

97.8%. Development and access to facilities in Afghanistan 

are available through the use of local resources capable of 

producing energy. 

Energy is a basic need for the continuity of economic 

development, social welfare, and improving the quality of 

life and security of society; Therefore, renewable energy is a 

correspondent alternative according to the tendency of 

amusement fossil energy and having the advantage of free 

energy, no need fossil fuels during the operation of the 

system of these energies, very long life, easy access and no 

environmental pollution [18]. 

Moving towards the use of renewable energies, especially 

in Afghanistan, where most of the population includes rural 

areas, is an important step in the direction of accelerating the 

development of villages, where the energy required by the 

rural population mainly includes thermal energy, especially 

for cooking and hot water supply, heating, and energy for 

subsistence production activities such as drying products, 

handicrafts, general lighting, conversion industries, and the 

like, due to the dispersion of rural areas, the lack of use of the 

sanitary system for wastewater disposal, and environmental 

pollution, the use of technology to produce biogas energy 

will have some advantages [14]. 

Biogas has great potential to contribute to rural 

development and poverty reduction in Afghanistan, where 

about 75% of the population lives in rural areas and depends 

on agriculture and livestock for their livelihoods. However, 

only a small fraction of this potential has been tapped so far. 

According to a report by UNDP, about 1.5 million 

households in Afghanistan could benefit from biogas systems, 

but only about 2,000 biogas plants have been installed as of 

2018. 

4. Advantages of Using Biogas in 

Afghanistan 

The crucial advantages of using biogas according to some 

empirical analysis that corresponds to the situation in 

Afghanistan, the following are: 

1. Afghanistan can produce biogas energy, through its 

enormous animal, vegetable, and industrial wastes 

resource. 

2. Afghanistan can generate income through the sale of 

energy, organic fertilizer, and water that can be used in 
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agriculture; 

3. By conducting a proper plan of producing biogas 

Afghanistan can sewage treatment and thus reduce 

long-term costs for removing water and soil pollution; 

4. As the major parts productivity of Afghanistan depends 

on the agricultural sector the producing can improve 

soil texture and increase agricultural soil fertility by 

using organic fertilizer produced by the biogas unit; 

5. The production of biogas can decline the use of 

chemical fertilizers; 

6. By producing biogas in Afghanistan can be supplying 

the required energy to rural far from the gas network; 

7. Reducing costs related to expensive infrastructure for 

gas transmission from cities to rural; 

8. Ability to set up simple and low-cost biogas production 

units on small scales [15]; 

9. Preventing the production and release of millions of 

tons of carbon dioxide and greenhouse gases from the 

waste disposal site [13]; 

10. reducing the use of fossil fuels; 

11. reduction of harmful insects and disease carriers and as 

a result improving the health of society [15]; 

12. Creating employment in the rural sector [16]. 

In addition, due to the presence of fertilizers in treated 

wastewater, its use for agricultural irrigation  and saving fresh 

water consumption can also be a rich source for plants and 

strengthening fields [20, 17]. Also, due to the abundant 

nutritional substances in treated wastewater, it is suitable for 

the growth of aquatic animals and fish [4] argued that to 

prevent the import of natural gas in Luxembourg, biogas can 

be used as substitute energy [2] has also stated that biogas 

can be used as car fuel. 

5. Conclusion 

So, biogas is one of the close substitutes for fossiliferous 

fuels, to produce heat and calorific energy, a productive 

effect of agricultural fertilizers, maintaining the level of 

environmental health, and controlling morbidity. Beyond that, 

it is also an adequate solution for the disposal of solid waste 

in the environment of countrified. As Afghanistan has a huge 

authentic potential resource of biogas production which 

makes the highest opportunity to produce this energy, as it’s 

widely used as household energy especially supplying the 

required energy to villages far from the gas network, 

generating income, sewage treatment that could decline the 

long-term costs of water and climate, improving soil texture, 

reducing the cost of transmission from cities to villages, 

ability to set up simple and low-cost biogas production units 

in rural, preventing the production of greenhouse gases from 

the waste disposal site; reducing the use of fossil fuels, and 

creating employment in the rural sector. 

6. Suggestions 

Some suggestions to facilitate entrepreneurship through 

biogas technology, especially in the villages of Afghanistan 

can be stated as follow: 

1. Study and research and implementation of 

experimental plans for biogas production in 

Afghanistan villages; 

2. Using the participation of local people in the 

implementation of biogas production projects; 

3. Familiarizing villagers with the benefits of home 

biogas production projects; 

4. Planning to buy biogas produced by villagers; 

5. Providing some incentives to villagers to build biogas 

production units. 

6. Granting appropriate loans from the government to 

villagers in the field of biogas, increasing economic 

motivation. 
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