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Abstract

A study has been conducted to assess the possibilities to introduce dead 

cattle organs as the raw material for biogas generation at the rural household 

level in Bangladesh. At the same time, the present energy situation in 

Bangladesh is highlighted. The actors in the energy sector have been

identified. The energy policy of Bangladesh is not transparent and there 

seems to be no energy strategy for the country. Possibilities of other 

renewable sources of energy are also discussed. Biomass fuels comprise the 

main source of energy for the rural people and the major share of energy use 

is consumed after cooking and household lightning. Enormous amount of 

labor is spent in gathering and collecting of fuel wood and agricultural 

residues that reduces productivity among women and young children.

Besides, biogas is generated from agricultural residues and animal excreta in 

Bangladesh. Tremendous pressure on rural forests for fuel wood is 

increasing and environmental degradation is occurring. Agricultural lands 

are losing vital nutrients as people are using crop residues and animal 

excreta for energy. Under present condition, the possibilities of adopting 

biogas technology and dead cattle organs as the raw materials to generate 

biogas is analyzed in terms of availability of the raw material. Sustainable 

development using biogas is also considered. And lastly, some 

recommendation is suggested, based on the current energy situation of

Bangladesh.

Key Words: Energy sector, Sustainable development, Biogas, Demand-supply, 

Sustainability, General Equilibrium, demand shaping.
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Chapter 1: Introduction

By all measures, energy is a key determinant of socio economic development of any 

country. Bangladesh, a small country of 55,000 square miles having more than 143.8

million people (FAO Yearbook Livestock Bangladesh, 2005) would require gigantic 

amount of energy for its development. But the matter of fact is that Bangladesh faces an 

acute crisis in the energy sector. The challenges include a very limited choice of energy 

sources, shortage of funds for research purposes and overall development in energy 

sector, technical expertise etc. these challenges are more enhanced by the pressures put 

on decision makers by various lobbies to go the decision in their favorable positions, an 

alleged lack of transparency in the decision making process and a shortage of technical 

experts.

In this research paper, the state of energy sector of Bangladesh is studied and the 

actors involved in the energy sector are identified. It is found that, there is an acute 

lacking of harmony and integration among these actors. Moreover, there appears to be no 

energy strategy for the country and the energy policy is not transparent and unclear. 

Natural gas is the primary indigenous energy source of Bangladesh; however the reserve 

is not adequate for long term internal needs. Energy sources option of Bangladesh are 

very limited and efforts in utilizing modern renewable energy resources are at a very 

early stage. Rural energy sector, which is the largest single component of Bangladesh 

energy, has never received sufficient attention.

77 percent of the total population of Bangladesh lives in 70,000 odd villages. 

Bangladesh is one of the most densely populated countries. The population density is 

1,104.8 persons per square Km (FAO Yearbook Livestock Bangladesh, 2005). The 

population growth rate is declining. In the 80’s the growth rate was 2.2 percent and in 

1999-2000 it was 2.3 percent (FAO Yearbook Livestock Bangladesh, 2005). Bangladesh 

is an impecunious country with an annual per capita income of 396 US dollars per 

person. More than 40% people live below the poverty level and 24% are hardcore poor. 

Agriculture is the main sector of employment which employs 53.7%of the labor force

(FAO Yearbook Livestock Bangladesh, 2005). 

Only 4% people are connected in a gas pipelined network and in villages there is 

almost no gas network at all (Chowdhury, 2003). Access to electricity in Bangladesh is 



7

one of the lowest in the world. Only about 30% households in the country have electricity 

coverage in total. But in rural areas, where 80% of the total population lives, the rate is 

really diminutive. Only about 10% households in the rural areas have electricity access. 

The rate of connecting households in the electricity network is increasing, however at a 

very slow growth rate. In 1971, the year Bangladesh achieved their independence, only 

3% of the population was in the network. Bangladesh has one of the lowest levels per 

capita consumption of commercial energy in South Asia, equal to 160 Kg of oil. Per 

capita electricity consumption is 144 KW. Demand of energy is increasing about 10% 

every year. According to USAID report, since 1976, they have contributed 

approximately 210 million dollars to rural electrification. Rural electrification programs 

have created 70 rural cooperatives that provide electricity to more than 40 million people 

with more than 2,000 new connections each day (REB management information report). 

96% of rural electric cooperative customers pay their bills which is about 277 million 

dollars annually in total (http://www.usaid.gov). 

There are many areas in the country where electricity will not reach in the next 30 

years. More over the price of oil is too high for the poor rural people. As a result, biofuel

or biomass is the major source of energy use in the villages. And almost 90% of this 

biofuel comes from agricultural sector. According to data gathered for FY 1986, 65.2% 

of biomass energy for fuel use comes from crop residues (jute sticks, rice straw, rice 

hulls, sugarcane refuses and other waste products), 24% from firewood, twig and leave, 

7.8% from animal excreta and the rest from other sources. This firewood typically comes 

from village trees as there is no scientific or planned cultivation of fuel crop. The main 

purposes of energy use in the villages are mainly household lighting and cooking. Young 

children and women remain busy more than half of the day gathering fire wood and 

agricultural residues. Excessive cutting of trees in the villages for firewood brings

environmental degradation. Biomass is cheap but extensive and unplanned consumption 

pattern of biomass fuels led the consumption beyond regenerative limits with serious 

environmental consequences (Islam, 1990). Continuous use of leaves, twigs, agricultural 

and animal residues as fuel deprive soil from valuable nutrients and causes soil erosion, 

especially in the coastal region of Bangladesh (Islam, 1993). Apart from these, many 

adverse health problems are also occurring mainly among women. 



8

Biogas could be the solution to this energy problem for the poor villagers. The 

technology is rather simple and construction materials are available. This gas could be 

used for any purposes from cooking to household lighting, heating and even to run a 

television or radio or even running small machines. Moreover biogas could imprint its 

footstep in sustainable development in the village environment, society and economy. It 

could enhance the civic life of the villagers by diminishing health problems, promoting 

education and providing the scope of entertainments which are discussed in the upcoming 

chapters.

Scientists in Sweden are producing biogas from dead cow organs such as fats guts 

and other organs, which we usually throw away as wastes. The technology is the same 

and the traditional digesters could be used to produce biogas from dead cattle organs.

Using of these cattle organs could save the forests and other crop residues and can 

maintain the balance in environment. It could also be helpful to balance the ecological 

bio diversity. A part of this research paper illustrates the potentiality of this new raw 

material, their availability and how biogas technology and this new raw material can put 

their foot steps in sustainable development. This research paper also makes some 

recommendation for the betterment of energy sector after assessing the current energy 

situation of Bangladesh.

This research mainly focuses on three aspects. First of all, this research paper tries 

to assess the current energy situation, the actors in energy sector and energy policy in 

Bangladesh. Secondly this paper also tries to assess the use of biogas technology and cow

organs to generate biogas, in a sustainable manner. And lastly, this research paper tries to 

assess the availability of cattle organs and the use of those cattle organs to generate 

biogas, in terms of rural Bangladesh. 

  

1.1 Background of the study

The population in Bangladesh is increasing along with the increasing demand of 

energy. The demand is increasing 10% annually. Larger energy supplies and greater 

efficiency are needed to meet this demand. As the conventional grid-fed electricity can 

only cover 15 percent of total households, biogas could be the source of alternative 

energy for the people in Bangladesh. 
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Biogas is produced by bacteria in the bio-degradation process of organic materials 

under anaerobic (without air) conditions. Methanogens (methane producing bacteria) are 

the last in a chain of microorganisms, which degrade organic material and return the 

decomposition matters to the environment. In this process biogas is generated, a source of 

renewable energy (Rehm & Reed, 1986).

In 1972, the first biogas plant was installed in Bangladesh at Bangladesh 

Agricultural University (Eusuf, 1997). From then in many other places biogas plants were 

set on account of research purposes.

Attempts to promote biogas plants (including Grameen Shakti) for household use in 

Bangladesh achieved limited success especially because it was produced with animal and 

other human excreta. Besides, unavailability and critical gathering process was also a

barrier to this source. Moreover, Bangladesh does not have such land availability to grow 

fuel crop. As a result previous attempts regarding promotion of crop residue based 

biofuel was not so popular among people, because of unavailability of raw materials.  A 

survey was conducted by CGEA-ONYX of France in October 1997 to find out the 

possibility to install a waste to-energy plant in Dhaka. Average calorific value and 

density of the solid waste were found to be 750 to 950 kcal/kg and 0.35 ton/m3

respectively (Mazharul, 2002). 

Large-scale dissemination of biogas plants has been possible in China and India. 

Bangladesh started experimenting with biogas during the 70s’. However Bangladesh 

could not succeed in making biogas popular among people. There were several reasons 

behind being failure. Lack of Government’s interest in biogas, deficiency of funds for 

research purposes, lack of interest among the foreign investors in this field, political 

instability and low acceptance of this gas among people for religious and social reasons 

were the main reasons for being awkward in biogas technology (Rahman, 2000).

A recent research enabled Swedish scientists to generate biofuel, especially 

methane from dead cow organs. Swedes are now producing biofuel from cow organs as a 

regular source of energy and using this gas to run trains (www.news.bbc.co.uk). 

Eventually, this biofuel will decrease the fuel cost one third. The technology, digester and 

plant are same only the raw material is different. Swedes are able to produce as much 

biogas to run a train 4 kilometers from one cow. The technology is rather simple. To 
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convert cows into methane, intestines and other unused organs are shredded into slurry, 

pasteurized at 158o F for at least an hour, and placed in a sealed, oxygen-free digester. 

For 25 to 30 days the slurry is continuously stirred, kept at a balmy 95o F and gradually 

digested by bacteria. The stirring separates the methane from the organic sludge, and the 

heat keeps the bacteria lively and productive (http://www.popularmechanics.com). 

The use of cattle organ as raw material is relatively new. The practice of using 

cattle organs started about a year ago. As a result a little is known about the technical 

aspects of this raw material from previous and current researches. 

An alternative efficient form of energy source that would be sustainable is 

necessary for the rural people of Bangladesh and this research paper suggests biogas that 

could provide household energy requirements. Biogas system is an efficient way of 

dealing with organic wastes, dung, crop residues and dead cattle organs while making 

optimal use of their nutrient content. Biogas is a clean source of energy. And this 

research paper highlights cattle organs as raw materials and biogas technology as the 

alternative sustainable energy source for household use in rural Bangladesh.

1.2 Objectives of the study

These are the objectives that guided this research paper;

 To discuss the current energy situation and the actors in energy sector in

Bangladesh.

 To assess the alternative energy resources for Bangladesh. 

 Sustainable development using cattle organs and biogas technology.

 Identify the availability of cattle organs and the aptness of using cattle 

organs as raw material to generate biogas in rural Bangladesh.

This research paper answers to the following research questions;

         1. Why Bangladesh has not yet advanced in practicing biogas technology?

          2. How can cattle organs as raw material and biogas technology put their foot        

steps in sustainable development?

         3. How the use of cattle organs to generate biogas would be more appropriate 

than using of traditional raw materials in rural Bangladesh?
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1.3 Scope of the study and possibilities of future research

The poor people living in the villages in Bangladesh are the target group of the 

study and the study area is rural Bangladesh, where people are deprived of any kind of 

conventional energy supply. An alternative and sustainable energy source for the rural 

people is assessed here. This research paper only deals with possibilities of using family 

sized digesters for the villagers, which can produce enough gas for a family of four each 

day. Without accurate and primary data, assessment of community sized digesters is quite 

impossible and that is why community sized digesters have not been discussed here. In

case of raw materials, use of dead cattle organs has been emphasized in this study. 

Current energy situation, the actors in energy sector and renewable energy policy 

issues acquired attention in this research paper. Likely suitability of other alternative 

energy sources has been discussed. Sustainability using biogas technology and cattle 

organs are also been accentuated.

Aforestation program has not been assessed here as there is no planned cultivation 

of fuel wood in Bangladesh. Besides, it is a time consuming attempt as trees need time to 

grow enough to collect twigs and leaves. Moreover, cultivation of fuel crop would 

occupy agricultural land. Demand of land for food production is increasing day by day as 

population is also growing. In case of Bangladesh it would require more time as 

investigation and surveys are needed to find out what kind of trees would be appropriate 

for Bangladeshi climate, which will fulfill social, economic and commercial needs. 

Technical aspects of biogas technology are not considered in this research in details. 

Rather this paper is more focused on the raw material of biogas technology and dead 

cattle organ is highlighted. Availability of these raw materials is assessed here with a 

comparison of availability of traditional raw materials that are used in Bangladesh. 

There are future research scopes in this field using community based digesters and 

implementing biogas technology as a regular source of energy, country wide. Besides, 

further research on collection and gathering of household wastes or dead cattle organs in 

scientific way might be possible. This research paper would be beneficial to the Energy 

Ministry of the Government of Bangladesh or the NGOs who are promoting biogas 

technology.   More over this research might be helpful for foreign organizations those
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have interest on development program in third world countries those are struggling within 

energy sector. 

1.4 Working method

The existing energy scenario of Bangladesh has been discussed here along with the 

possibilities of utilizing some other renewable alternative sources for energy. Though 

Bangladesh is in a very early stage of utilizing renewable energy source, those sources 

might be viable sources of energy in the near future along with biogas. The actors in the 

energy sector are identified and the relation among them is shown through diagram. 

Bangladeshi Government’s new renewable energy policy have been analyzed and 

summarized to use in this paper.

The full report is actually based on secondary data collected from published sources 

such as books, journals, reports, thesis papers. Internet has also played a role of vital data 

source. The statistical data are mostly collected from FAO yearbooks and World Bank 

reports. The study would have been more realistic and benefited from primary field data 

with surveys and interviews of the primary target group of people who are going to use 

this technique. However, this was not possible in this case. Primary survey and interview 

data would make the data more acceptable and reliable. And using of those field data 

might be able to eradicate doubts regarding validity of the research. 

However, I strongly believe that the chosen data sources are acceptable enough to 

keep the level of doubts about validity or reliability of data, as low as possible. The 

sources are very carefully chosen and these chosen sources have acceptance world-wide. 

The printed journals, books and other articles are chosen based on their validity. And the 

websites, used in this paper are mainly chosen from valid and reliable Government and 

International organization’s websites. Statistical resources are taken from World Bank 

reports and FAO Yearbooks, which is thought and interpreted as the base of all kinds of 

statistical resources. In some cases it is found that the used data in any research paper, 

might be false or biased and in that case, there might be questions on the research’s 

validity. That is why my data sources have been chosen and interpreted very carefully.

In this paper small family sized plants has been discussed with relative possibilities 

of using dead cattle organs as raw material. No specific decision has been made in this 
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report about which kind of digesters should be used or what kind of raw material is 

better. This paper shows relatively better availability of cattle organs and some 

advantages of using those in biogas technology. No cost benefit analysis has been 

conducted in this research as cost benefit analysis is unfeasible without actual field data. 

This research paper is guided by quantitative and analytical data analysis method.

This research paper largely deals with statistical data and interpretation and gathering of 

these data are done on quantitative basis. And some of the conclusions were made on the 

basis of analyzing these data.

1.5 Previous researches

There have been many researches regarding the use of biogas and biogas 

technology. Besides, a large number of studies have been conducted on the possibilities 

of other alternative energy sources specifically for Bangladesh. This research paper 

follows some previous studies in the same field. 

Some research papers such as Mazharul, 2002; BEN, 2006; Hoque, 1989; have tried 

to assess the possibilities of different alternative renewable energy sources in Bangladesh. 

Chowdhury, 2003, solely reflects the possibilities of photovoltaic as a renewable energy 

source and Salequzzaman, 2000, describes the possibilities of tidal energy for 

Bangladesh. SWERA, 2001, tried to assess the possibilities for wind and solar energy as 

renewable energies. In conclusion, Chowdhury, 2003 found out that the country receives 

5.05 o 8.76 kWH (Kilowatt Hours) from solar radiation but commercial photovoltaic 

generation is too expensive for Bangladesh. Salequzzaman, 2000 and SWERA, 2001 

apparently declared the possibilities of using tidal energy and win energy as inappropriate 

for Bangladesh for several natural reasons.

Some journals and reports helped this research assess the energy situation in 

Bangladesh. Bangladesh energy planning project (BEPP) has published several reports on 

energy sector and development planning. Islam also has several researches on natural 

mineral resources and energy sector planning projects. More over many of the 

Government organizations has also published several research papers such as Draft 

Bangladesh Coal Policy, Renewable Energy Policy of Bangladesh, Bangladesh Power 

Development Board Annual Report, etc.



14

There have been several researches on biogas technology and use of biogas 

throughout the world. El-Halwagi, 1986; Rehm & Reed, 1986; Mattocks, 1984; Ward, 

1984; Chen, 1983 conducted researches on biogas and published their reports which 

obtained world wide acceptance in this regard. Several studies have also been conducted 

with biogas technology especially in regarding Bangladesh. Eusuf, 1997; Rahman, 2000 

are some reports which are specifically accomplished for Bangladesh. Both Eusuf, 1997 

and Rahman, 2000 drew the conclusion that biogas could be a perfect solution to meet the 

energy crisis in rural Bangladesh.

Almost all the statistical data dealing with availability of cattle organs are gathered 

from World Bank reports and FAO Yearbooks, which officially gathers data for official 

use in several development programs. 

In short there have been many previous researches on the energy sector of 

Bangladesh. Several studies have been conducted to evaluate biogas use and biogas 

technology in the whole world. More over specific studies on biogas technology and their 

use have been done especially on Bangladesh and other developing third world countries. 

Studies involving sustainable energy use have also been conducted world wide. 

Using of cattle organs to generate biogas is relatively a new technology and it is 

only practiced in Sweden. As a result not many researches have been carried out and a 

little have been known from previous studies.

1.6 Limitations of the study

The major limitation of this study is, only secondary information has been used 

here. Primary data regarding household surveys and interviews could be more productive

for this study. But because of economic reason field survey could not be conducted.

Another limitation is availability of relevant data specifically on Bangladesh. As a 

result, in some cases, analysis had to rely on data, information and statistics from other 

developing countries. In the developing countries population growth and increasing 

demand of energy does not vary that much and that could be considerable (Rahman, 

2000).

One more limitation of this study is that using of cattle organs as raw material is 

relatively a new practice. As a result, it was tough to gather data on this technology. 
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Besides, there are not many earlier researches or experiments on this technology.

Moreover this practice is only conducted in Sweden and the problem was that most of the 

profound data in this respect was mainly in Swedish language which was tough to 

interpret. Language was a colossal barrier in this case.

Chapter 2: Current energy situation in Bangladesh

Bangladesh is an under developed country which is currently struggling with 

problems in the energy sector. In this chapter, the whole energy situation in Bangladesh

has been tried to assess and the actors involved in this sector, are identified. There seems

to be too many actors engaged in the energy sector and some of the actors have dual 

functionalities and that contradicts their interest. Besides, these institutions can not 

function properly due to presence of a very weak legal, regulatory and enforcement 

framework with lack of proper man power, funds and technical expertise. Moreover the 

regulatory framework that awards foreign companies to explore and invest in energy 

sector is not transparent. However a viable and good agreement with a allied partnership 

with foreign entities could be beneficial for the energy sector. 

The energy use pattern of the country has been described here, in the form of 

commercial energy, traditional energy and nuclear energy. However, Bangladesh does 

not practice nuclear energy. But the Government has some plans for utilizing nuclear 

energy. And some studies and researches have already been conducted by local and 

foreign experts to utilize this sector. The rural energy situation has also been discussed. 

And it is found that biomass is the main source of energy supply in rural areas where 

80% of the total population lives. However, this energy source has never been identified 

as a productive source and never got attention.

Bangladesh is at a very early stage in researching and identifying alternative energy 

sources. In addition to that, Bangladesh has a limited choice of alternative energy use for 

various reasons. In this chapter the possibilities of available alternative energy sources 

are also been discussed.  
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The Government of Bangladesh has several reports and drafts on their energy sector 

and for years the Governments has developed plans to modify these drafts. However the 

Government succeeds to form a policy on alternative renewable energy. This chapter also 

includes the summary and the key issues of the new policy.

2.1 National energy situation and the actors in energy system

Bangladesh enjoys some natural resources, which are regarded as energy sources. 

However, Bangladesh faces a monumental challenge in the energy sector. In spite of 

having several policy initiatives, reports and drafts, Bangladesh lacks a clear energy 

strategy. This sort of lacks in strategy can mess up a country’s energy system that has 

abundant source of energy. A number of facts are behind this lacking of clear energy 

strategy in Bangladesh. These include recurring shortages of fuel previously predicted by 

various sources, frequent power failures, uncertainty in the gas sector, plans to consider 

open-pit mining of coal despite well-known and documented devastations it has caused 

elsewhere in the world, high cost of imported coal and liquid fuel, no significant progress 

in the rural energy sector and occasional clamor for nuclear power (BPDB, 1992). 

Moreover, much of the discussion in the energy sector appears to be based on incomplete 

data, inadequate analysis or selective use of the available data to support a pre-disposed 

position, which is considered to be a prime obstacle in development of the energy sector.

The Government of Bangladesh has set up a fully fledged Ministry of Energy and 

Mineral Resource, which is responsible for dealing with matters and for better co 

ordination within the energy sector. Special attention has been put on fair internal 

distribution of natural gas. 

Bangladesh has a small reservoir of coal and oil. As a result, commercial energy 

consumption is largely dependant on natural gas. About 69% of the total commercial 

energy is produced from natural gas and the rest is produced from oil and a very tiny 

amount from hydro power and coal. Only about 18% of the population is in an electricity 

network and that network is mainly based on urban areas. Per capita commercial energy 

consumption in Bangladesh is almost the lowest in the world (Drillbits and Trailings, 

2000). The fuel consumption of per capita per year is only 57-kg oil equivalent (Hoque 
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1989). About 64.8% of the total fuel is used for domestic purposes, 19.5% for small 

industrial purposes and 8.6% for non energy use (Hoque, 1989).

Table 2.1: Comparison for energy use.

Economy Commercial energy use Net energy 
imports

Thousand metric tons 
of oil equivalent

Per capita % of commercial 
energy useKg of oil 

equivalent
Avg. 

annual 
% 

growth
1990 1997 1990 1997 1990-97 1990 1997

Bangladesh 20,936 24,327 190 197 1.0 10 10

Low income 
(average)

1,122,683 1,194,696 607 563 -1.2 -17 -9

Lower middle 
income 

(average)

2,426,917 2,384,856 1,302 1,178 -1.2 -18 -20

South Asia 
(average)

435,330 556,496 394 443 1.9 9 15

World 8,608,414 9,431,190 1,705 1,692 0.0 -- --

Source: World Bank, world development report 2000/2001.

From the table above it is interpreted that, in 1997, Bangladeshi per capita energy 

consumption (197 kgoe) was less than the average per capita energy consumption of 

south Asia for the same period (443 kgoe). During the 1990s, the energy consumption of 

Bangladesh grew at a slower pace (1.0% per annum) than the south Asian average (1.9% 

per annum).

Now, about 65% of household energy consumption comes from traditional sources 

like jute hulls, rice straws, cow dung, leaves, twig woods, sticks and other crop residues. 

Despite this larger quantity of energy comes from this sector, no significant attention has 

been put in developing this traditional source before 2000. In 2000 the Government of 

Bangladesh (GOB) has taken keen interest to finalize and declare a renewable energy 

policy and it was proposed that until the Energy Regulatory Commission is formed under 

the energy reform act, Power Cell will be responsible to carry out all kinds of 
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development works in this field, under the Ministry of Energy and Mineral Resources. 

Bangladesh Power Development Board (BPDB) is the primary actor in energy from 

regular sources. Apart from that, agencies like Renewable Energy Development Agency 

(REDA), Rural Electrification Board (REB), Bangladesh Energy Regulatory Commission 

(BERC), Petrobangla, the Local Government Engineering Department (LGED), 

Bangladesh Atomic Energy Commission (BAEC), Bangladesh Council for Scientific and 

Industrial Research (BCSIR), Renewable Energy Research Center (RERC), Bangladesh 

Renewable Energy Association (BREA) are the other stake holders in the energy sector 

in Bangladesh. Besides, Bangladesh Agricultural University (BAU), Bangladesh 

University of Engineering and Technology (BUET), Dhaka University are involved in 

dissemination of various types of energy technologies by directly providing training and 

implementation and researches. Grameen Bank and some other NGO’s like BRAC or

Proshika are also involved in deployment of available technologies through their 

respective networks. 

Figure – 1: relations among different Stakeholders in the energy sector.

Source: Regional Seminar on Commercialization of Biomass Technology, 2001.

Government

Power Cell / REDAResearch Organizations
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Beside these internal actors there are several foreign actors in the energy sector who 

have been working for the betterment of this sector for ages. Asian Development Bank 

(ADB), World Bank, USAID are some foreign entities who are the immense sources of 

funding for this sector. Relevantly, since 1976 USAID has contributed approximately 

$210 in the energy sector.

Moreover households and the industries, who are the prime consumers of energy,

are some major actors in this sector.

2.2 Institutions and their functioning

The institutions involved in Bangladesh energy sector struggle to perform their 

duties most of the times for various reasons. Mainly those institutes, whose duty is to 

explore, utilize and explore energy, function under difficult circumstances with very 

limited resources. Besides the allied legal, regulatory and enforcement frameworks are 

really weak. There had been some catastrophes in some sectors that waived the attention 

away of the Government or foreign companies from investing in those sectors. For 

instance, in 1997 Magurcharra in greater Sylhet and in 2005 Tengratila, Sunamganj gas 

fields were blown out. In the coal sector, there were some severe problems and that lead 

some projects to turn down. In case of Barapukuria mine project in Dinajpur, institutional 

weaknesses caused severe problems. That project has been beset with delays and cost 

overruns allegedly due to a lack of attention to the geological structure leading to design 

flaws, non-compliance with safety rules and poor oversight. Despite this challenging 

experience, the Government of Bangladesh is considering a proposal by a foreign 

company for open pit mining of coal reserve in Phulbari, neglecting those devastating 

negative environmental and other impacts of pit mining. Moreover the competitions and 

conflict of interests within the institutions increased the challenges in energy sector. For 

example, Petrobangla and Atomic Energy Commission each have dual functionality in 

their respective sector (BEN, 2006).   

2.3Foreign direct investment and the role of foreign entities
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       In 1990 the Government of Bangladesh invited foreign companies to invest in 

Bangladesh gas sector, fearing a shortage of natural gas in Bangladesh. And the outcome 

was considerable foreign direct investment by international oil companies chosen through 

the two rounds of bidding for gas blocks and also under direct contracts outside the 

bidding process. In addition there are some proposals from foreign companies such as in 

coal sector, in power plants and auxiliary industries such as power plants.

The familiarity of foreign participation in Bangladesh energy sector has checkered

record and question often raised on net benefit of such practice. There has been well 

publicized allegation of lack of transparency in awarding contracts, outright corruption 

and foreign companies applying inappropriate pressures for favorable decisions. 

The Magurcharra blowout happened under the supervision of an ill-prepared US 

operator who sold the block to another operator after the accident and left the country and 

the issues of compensation remains unresolved (BEN, 2006). So the conclusion is weak 

institutional, legal and regulatory frameworks have contributed to the total loss worth 

hundred million dollars in the Magurchaara incident.  

2.4 Commercial Energy

In 1955 Bangladesh started gas extraction for the first time (Bangladesh Bureau of 

Statistics, 1992) and today it is regarded the most indigenous source of commercial fuel. 

Almost 70% of natural gas production is used for electricity generation. And the rest of it 

is used for fertilizer production. There is no consensus on natural gas reserve estimation 

in Bangladesh. Reserves estimates have been at the center of various controversies, 

namely, the external export vs. internal utilization debate or the internal guaranteed 

supply vs. other internal utilization options. But the most reliable accepted source states 

that there is 10.6 TCF (Trillion Cubic Feet) reserved gas and 6.38 TCF as the cumulative 

consumption in addressing the supply issues (Oil and Gas Journal, Penn Well, 2005), a 

proved probable reserve ranging from 15.4 TCF to 28.4 TCF for field development and 

19 to 87 TCF undiscovered resource for exploration.

According to oil and gas journal, Bangladesh had proven natural gas reserve (of 

ground) to 11 TCF in approximately 20 fields, those are mainly onshore, in 2000 

(Drillbits and Trailings, 2000).
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Table 2.2: Bangladesh’s remaining gas resources.

   Resource base Discovered(TCF) Undiscovered(TCF)    Total(TCF)

    1P or 90% 10.6 19 29.6

    2P or 50% 15.4 42 57.4

    3P or 10% 23.1 64 87.1

Source: ECON-2004

In the table above, TCF represents trillion cubic feet and the parameters 1P, 2P, 3P 

are associated with discovered reserves. These are defined as 1P as proved, 2P for proved 

and probable, and 3P for proved and probable plus possible. The parameters p90%, 

p50%, P10% refers to the categories of probabilistic undiscovered resource base.

At present Bangladesh spends about $203 million after importing about 1.708 

million tons of crude oil from abroad (World Bank Report, 1992). The total electricity 

generation capacity was 3.3 Giga Watts of which only 2.4 Giga Watts was considered to 

be available in 1998 (Drillbits and Trailings, 2000).

Coal has been discovered in several places in Bangladesh and the estimated reserve 

is to be 2.7 billion tones with a mine able reserve of 1400 million tones (Draft 

Bangladesh Coal Policy). But international assistance is needed to utilize those mines.

2.5 Traditional energy

From the very beginning of Bangladesh, traditional energy has been playing a 

significant role in the form of muscle power and biomass energy. In the rural areas, both 

human and animal muscle power are used in all sorts of agricultural work such as 

ploughing, irrigation etc. Besides muscle power is also used in road and water transport 

section, country wide. Biomass fuels, in the form of biomass trees, crop residues and 

animal extracts are used for cooking, household heating and producing heat for small 

rural industries.

According to World Bank report, 1992, about 93% of the total fuel energy used in 

rural areas are used for cooking and the rest 7% is consumed after lighting. Of this fuel, 
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65.2% comes from tree biomass, 24%from agricultural residues, 7.8% from animal 

excreta and the rest 3% comes from other resources.

Figure 2 – Total energy supply from traditional sources.

Source: FAO forest product yearbook 1997.

A survey conducted by Bangladesh Energy Planning Project (BEPP), on account of 

rural energy consumption pattern, indicates that in the year 1999, 88% of the rural energy 

came from local traditional biomass. Of which 71% was consumed after domestic 

cooking. Kerosene is used for lightning and that holds only 2.2% of the total rural energy 

use. Commercial fuels occupied 9.8% of the total energy and are used in increasing 

agricultural production.

2.6 Rural energy situation

About 80% of total population of the country lives in rural areas and biomass is 

playing a fundamental role as the main energy source for a long time. The key reason of 

this could be availability and access to local trees as a free commodity. But as wood is 

starting to acquire a monetary value, because of its scarcity, people started to rely on 

biomass fuel (Singoro, 1988).   
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Table 2.3: Rural household energy consumption by fuel (ktoe)

Relative Share (%) 
Year Total 

Traditional 
Fuelwood Total 

Commercial 
Total 
Trad+Comm. 

Share of 
Traditional 

Share of 
Fuelwood 
inTrad 

1982 9455 745 166 9,621 98.3 7.7 
1983 9710 748 124 9,834 98.7 7.6 
1984 9934 773 128 10,062 98.7 7.7 
1985 9938 742 134 10,072 98.7 7.4 
1986 10319 735 129 10,448 98.8 7.0 
1987 10321 722 123 10,444 98.8 6.9 
1988 9913 693 133 10,046 98.7 6.9 
1989 9579 805 144 9,723 98.5 8.3 
1990 10844 829 148 10,992 98.7 7.5 
1991 10511 831 130 10,641 98.8 7.8 
1992 10622 862 131 10,753 98.8 8.0 

                                  Source: AIT Bangkok, 2004

Figure – 3: Present rural energy uses in agricultural and household sector.

Source: Rahman, A. A., 2000.
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Rapid increase in rural population and increasing demand of fuel wood led to a 

severe deficiency of fuel wood all over the country. And because of this shortage women 

and children are engaged more than usual time in collecting fuel wood, which could be 

taken as a sign of increasing shortage.  And because of this wood shortage in some 

places, food habit of the people has changed. In some places people take two meals 

instead of having three meals a day (Rahman, 1998). A representation of the rural energy 

system is shown in the above diagram

2.7 Nuclear energy 

Bangladesh does not have any nuclear power plants so far. However Bangladesh 

has a nuclear power plant project. The projected site is at Rooppur, about 180 Km from 

capital city Dhaka. It was actually developed in 1961 by the former Pakistani 

Government and was approved to produce 70 MW of energy. But due to lack of technical 

and financial resources and Government’s interest in that project, it was a failure. But the 

current project is a much larger plan, which is estimated to be a $1 billion project with 

600 MW production capacities (The Daily Star, June 29, 2001).

Bangladesh Atomic Energy Commission (BAEC) has already installed the pre 

implementation-phase activities for the project and the site report has also been updated. 

A high powered technical team from International Atomic Energy Association (IAEA) 

has also visited the project site in 2001. Earlier in December, 1997, another IAEA team 

visited Dhaka to discuss with local experts, Government officials, details of the power 

plant and determine a time-bound action plan (Atiqur, 2001).

2.8 Alternative renewable sources of energy

2.8.1    Solar Energy

From the primitive time, natural solar heat is used as regular source of energy in 

Bangladesh. Solar heat is mainly being used for drying purposes. Generally, clothes, food 

grains, fish, vegetables, jute etc are dried with solar heat in village and in cities. Besides, 

solar heat is also used to evaporate saline water to produce salt in coastal regions of 

Bangladesh. 
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2.8.2    Biogas

The first biogas plant was installed by Bangladesh Agricultural University 

(BAU) for research purposes, in 1972. After that, Dhaka University and Bangladesh 

University of Engineering and Technology (BUET) have set up several plants for biogas 

development. Currently, the Local Government of Engineering and Development 

(LGED) is directly responsible for developing biogas digesters. 

2.8.3   Solar PV’s (photovoltaic)

Bangladesh is situated between 20.30 - 26.38 degrees north latitude and 88.04 -

92.44 degrees east, which is an ideal location for solar energy utilization. Daily average 

solar radiation varies between 4 to 6.5 kWh per square meter (Mazharul, 2002).

United Nations/World Bank Energy Sector Management Assistance Program 

(ESMAP) defines the niche for solar PV’s as areas where satisfactory grid supplies are 

not available and are unlikely to be available within the next five to 10 years (United 

Nations/ESMAP 2005). Solar PV’s are usually used to lighting households and some 

other low load uses such as playing radio or TV or cassette player. 

2.8.4   Wind power

Implementing of wind power in Bangladesh was an earlier concern in the 80s’. 

A few studies on wind energy prospects were conducted by some professors from Dhaka 

University (Hussain et. al, 1986). After that some more studies had been carried out by 

BUET. But some data represented by earlier studies and upper air data by CWET India 

showed that wind energy resource in Bangladesh, is not prolific for grid connected wind 

parks, as it is < 7 m/s (GEF, 2001). However Bangladesh has seven wind measuring 

stations for further studies, maintained by Bangladesh meteorological Department.

2.8.5   Hydro power

Bangladesh is a riverine country which possesses the average flow of 1.4 trillion 

cubic meters of water every year. Besides, the annual average rainfall is about 2,300 mm, 

which varies from 1,200 mm in the north-west to 5800 mm in the north-east. Most of the 

rainfall, that is about 80%, occurs during the months of May/June to September/October

(Rahman, 2000).

Currently, Bangladesh has only one hydro electric power plant named Karnafuli 

hydro Station, operated by BPDB, which can produce 230 MW of electricity. BPDB is 
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considering extension of this plant to add another 100 MW capacity. Apart from this, the 

Government of Bangladesh has two bigger hydro power project plans. Sangu project, 

with a capacity of 140 MW and an approximate average energy of 300 GWh per year. 

Matamuhuri project, of capacity 75 MW and an approximate average annual energy 200 

GWh per year.

Apart from those, twenty three hydropower plants with capacities ranging from 

10 Kw to 5Mw have been located in the flat plains and the capacity is available, during 

June to October (Bangladesh Energy Planning Projects, 1985).

2.8.6    Tidal energy

In the coastal region of Bangladesh, the normal tide head rise and fall is 

between 2 and 8 meters, which could be easily converted to pollution free clean 

renewable energy. The real benefit of this technology however are that it can be applied 

in a way that simultaneously enable the development of local infrastructure and various 

resources producing activities such as agriculture aquaculture along with improved living 

conditions for the local people (Salequzzaman et. Al 2001).

The first major study regarding possibilities of tidal power in Bangladesh was 

conducted during 1984 by BUET (Hoque, 1989). That study was conducted in the coastal 

regions of Bangladesh, mainly in Cox’s bazar and the islands of Maheshkhali, Kutubdia 

and St.Martins. The study suggested that there are a number of places within the study 

region and permanent basin with pumping arrangement might be constructed (BPDB, 

1992).

2.8.7   Wave energy

Ocean’s waves present a considerable renewable energy source. Energy could 

be produced at any site in the world at competitive prices with an average wave power 

level over 15 KW per meter (OPD LTD, 2001). But for the Bay of Bengal, this value is 

about 8 KW per meter, on an average. As a result wave energy is not a viable option for 

Bangladesh.  

But wave power could be of use as an alternative source of energy during the 

period starting from late march to early October, when the wave condition is favorable 

(Hoque, 1989). But unfortunately, almost no studies have been done by the Government 

or other agencies to utilize this energy source in Bangladesh.
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2.9 Energy plans, draft policy documents and renewable energy policy 

issues in Bangladesh

There have been several reports on Bangladesh energy issues and over the years the 

Government has made plans to develop the sector. Most of those plans were five-year 

long plans; but it is not clear how these plans have been implemented. In the gas sector, 

Bangladesh Exploration Company (BAPEX) has discovered most of the gas fields. Yet

the Government asked foreign companies to utilize those gas fields showing the reason of 

lack of funding, technology and short-fall of local companies. Moreover the Government 

awarded production sharing contracts to several international oil companies with a 70/30 

split of the total production. The country also buys the international oil company’s share 

with hard cash and sells it to the local market at a discounted price this has raised 

questions on the country’s net economic benefit. The 1993 coal development policy had 

same kind of problems. The Bangladeshi Government gets only 6% in royalty from 

production sharing. In short Bangladesh was losing economically due to lack of proper 

policy. But recently, two revised and detailed draft plans have been proposed, one is to 

develop and utilize renewable sources and the other one is to exploit the coal reserve.

The Government of Bangladesh has already taken some steps of exploring 

alternative energy resources. The Government adopted broad policy measures in the 

National Energy Policy. The policy considers that all energy development programs must 

be sustainable development with minimum environmental and ecological impacts. 

Development activities within energy sector related to rural areas have been given high 

priority as these areas play a very important role in economical, agricultural and 

production activities. Biomass energy has also been prioritized and demand for energy in 

the rural areas is to be met by a mix of biomass fuel, commercial fuel and the renewable 

energy technology.

The Government also considers the necessity of implementation and utilization of 

different technology related to production and consumption pattern of biomass and other 

renewable sources of energy. Moreover, assessment of the advantages and disadvantages 

of those technologies would be evaluated under socio-economic condition, economic 

parameters, adaptability and other factors related to Bangladesh.
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Government of Bangladesh has also approved the formation of Renewable Energy 

Development Agency (REDA), which will be responsible to formulate, co-ordinate, 

development policy and diffusion of different type of renewable energy resources.

As per Government of Bangladesh policy guidelines, the Energy Regulatory 

Commission will assist in issuance of license for renewable energy projects sponsored by 

private entrepreneurs in a localized area and also assist identifying and assessing the 

potential of establishment of renewable energy projects, which could make a significant 

contribution to energy needs. They will be responsible for recommendations of financing 

and delivery mechanism to increase the affordability of renewable energy systems for the 

rural poor and encouraging NGO’s and private sector organizations in development of 

renewable energy. The same organization assists Recommendations required training 

facilities for technology transfer needed to support commercialization of renewable 

energy technology.  This commission will also represent government in international 

institutions related to development of renewable energy and identify the type and extent 

of support needed from international organizations. They will also consider existing 

infrastructure and future plan of different utilities before issuance of licenses for 

establishment of renewable energy projects. This institute will also be directly 

responsible for resolving issues pertaining to jurisdiction of geographical area of different 

utilities. There are some major issues regarding foreign investors such as, the foreign 

investors will be free to enter into joint venture and under the incentive scheme the 

sponsors will be allowed to import plant and equipment without payment of customs 

duties, VAT and any other surcharges as well as import permit fee. In the policy power 

generation has been declared as an industry and the companies are eligible for all other 

concession, which are available to industrial projects.

Chapter 3: Theoretical framework

This research paper is mainly guided by a strong concept and a theory. This paper 

directly follows sustainability concept which has become a very important concept for the 

environment and development issues. Sustainability could be defined as the best 

utilization of human and natural environment both in present and for the indefinite future. 
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Sustainability deals with the continuity of environmental, social, economic, ecological 

and also includes non human environment. In short, sustainability is a way of utilizing 

resources as well as reserving biodiversity and natural ecosystem and planning to keep 

these ideals harmonic for a very longer period. In current world, sustainability has 

become a growing concern.

In June 1992 at Rio de Janeiro in Brazil, the nations of the world came together to 

try and reach an agreement on the best way to slow down, halt and reverse environmental 

deterioration. The United Nations Conference on Environment and Development 

(UNCED), the “Earth Summit”, was the product of decades of research into and 

discussion of environmental issues. The discussion actually began at Stockholm in 1972 

at the United Nations Conference on the Human Environment, and was the first 

conference to draw worldwide attention to the Earth’s environmental problems. However 

finally in 1987, the World Commission on Environment and Development, developed the 

concept of sustainable development with the publication of Brundtland Report. 

The Brundtland Report was produced by an international group of politicians, civil 

servants and experts on environment and development, which provided a key statement 

on sustainable development,  defining it as ‘[development that] meets the needs of the 

present without compromising the ability of future generations to meet their own needs’. 

The report focused primarily on the needs and interests of humans, and was 

concerned with securing a global equity for future generation by redistributing resources 

towards poorer nations to encourage their economic growth. The report also suggested 

that social equity, economic growth and environmental maintenance are simultaneously 

possible and that each nation is capable of achieving its full economic potential whilst 

enhancing their resource base. The report highlighted three fundamental components of 

sustainable development. The environment, the society and economy and also focused on 

a number of major proposals for sustainable development.

Apart from this concept, a theory and a theoretical model play a vital role on the 

background of this study. This study follows “General Equilibrium Theory”, which can 

be viewed as a specialized part of “Game Theory”. General Equilibrium Theory mainly 

deals with trade and production and typically with a large number of producers and 

individual consumers.  There are 3 major assumptions of this theory, such as,
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1. Production (supply) == Consumption (demand) 

2. Consumers maximize utility

3. Producers maximize utility

Promoting of biogas and adapting cattle organs as the raw materials might establish 

an equilibrium between production and consumption in the field of energy. The 

production amount is far less than the consumption quantity in Bangladesh and as a result 

many of the consumers are deprived of having energy supply. In the case of using cattle 

organs to generate biogas, the consumers will collect raw materials themselves and 

produce gas for their own use and thus consumers maximizing their utility. On the other 

hand the consumers themselves are the producers and they maximize utilities as their 

production cost is less and they are quite free of other external influences. And at the end 

of the day both the producers and the consumers are better off, in a win-win situation.

The energy sector in Bangladesh is now in the “State of Flux”. The whole Industry 

is experiencing problems within the production rate and demand quantity. The innovative 

user and producer relation in this case lies very complex. Under this scenario, if 

Bangladesh is able to adopt biogas as the alternative sustainable way of energy and use 

cattle organs as the raw materials, the innovative users might be able to shape their own 

demand of energy. More over the gap in between innovative user and the producer might 

be reduced and all the actors in the energy sector in Bangladesh could enjoy a harmonic 

situation. This situation can be better described with the implementation of “Demand 

Shaping Model”. In Economic Sustainability part of this study I have talked about 

opening up the idea of new markets which could be introduced as “protomarkets” (Ernst, 

2007) of demand shaping model, where the innovative user and producers meet and the 

gap between them could be decreased. The innovative users and producers can interact

with each other and thus the producers can catch the “Weak Signals” from the users and 

act accordingly.

Chapter 4: Sustainability

This chapter largely deals with sustainability concept and shows how biogas could 

put its footsteps in sustainable development in rural Bangladesh.
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4.1 Ecological sustainability

Bangladesh is a small country having a very limited land for agricultural use. In fact 

only 65% of the total landscape belongs to arable land. According to FAO yearbook 

2004, only 56% of this arable land has been irrigated and the rest 44% has not been 

irrigated yet. Bangladesh cultivates food crop in arable lands to meet the internal demand, 

however the amount of land is too short to produce the amount of internal demand of 

food. As a result Bangladesh do not grow fuel crop in arable land. Wood fuel that is used 

for energy comes from village trees and crop residues.

Figure – 4: Wood Fuel supply by sources.

Source: Mazharul, 2002.

Crop residues are a vital source of soil fertilization. Crop residues those are returned 

to the soil, decomposes and the decomposed product humus maintains soil nutrient, soil 

porosity, water infiltration and storage and soil erosion. Crop residues typically contain 

40% of the Nitrogen (N), 80% of the potassium (K) and 10% of the phosphorous (P) 

applied to the soil in the form of fertilizer. But, these crop residues are being collected 

and being burnt as a mean of energy and agricultural lands are losing nutrition. On the 

other hand, using of cow organs is a sustainable way of energy production. Among the 

organs, bones are used to produce fertilizer and the rest of the organs can be used to 



32

produce bio gas. Using of this raw material lead us to improving soil nutrient by not 

using those crop residues.

In the villages and forests, trees are being cut for wood fuel as there is no 

cultivation of fuel wood in Bangladesh. As a result, energy has turned into one of the 

main reasons of deforestation. Bangladesh possesses the largest mangrove forest at the 

southern part of Bangladesh. However this forest is losing trees because of illegal cutting 

for the purpose of being used as fuel wood. This deforestation is a reason for global 

warming, green house effect, climate change and rise of sea levels. Using of cow organs 

could save these trees from being burnt and prevent environmental decays. 

Everyday a large number of cows and goats are slaughtered in Bangladesh for meat. 

And the rest of the organs are thrown away as wastes. There is no systematic and 

scientific process of gather and recycle these wastes. As a result these wastes are being 

rotten and polluting the environment in the form of air and water pollution. But, we can 

easily use these organs to produce biogas in digesters and the end product could be used 

as fertilizer in agricultural lands. By this mean, we could save our environment and 

utilize these wastes and bring out the maximum output.

Using of cow organs can prevent ecological losses in a sustainable way. The main 

ecological problem in using wood or agricultural product or crop residue is loss of bio 

diversity. Biodiversity refers to the number of different kinds of plants and animal that 

are found in a particular area, for instance in forests, in agricultural fields, in the entire 

country. The main concern about the loss of bio diversity is based on the principal that, 

even the unknown and smallest organism has values. Some species are valued of their 

impacts on medicine, some are valued for their beauties, and some are valued for keeping 

the food chain alive. Many species even obscure organisms in the soil may play a vital 

but poorly understood role in improving soil fertility, preventing diseases and pets from 

affecting crops, or otherwise maintain a balance of nature. And this biodiversity is now a 

growing concern among citizens, politicians, scientists and others.

The main problem would break out if Bangladesh converts some forests or 

agricultural lands or pasture lands into energy plantation land. It will transfer natural 

ecosystem into fuel wood plantation with a very limited number of tree species. Such 

“monocultures” lack the balance achieved by a diverse ecosystem, and is susceptible to 
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widespread damage by pests or disease. The reason is many birds, mammals, insects and 

other animals largely depend on some specific species of trees for their survival. 

Plantation of a specific single tree species causes these animal and organisms to lose their 

natural habitats (Weinberg & Robert, 1990).

Deforestation in Bangladesh is one of the main reasons of losing biodiversity. In 

Bangladesh, many animals, fisheries, birds and insect species has already become extinct. 

Losing of these natural and village forests destroying bio diversity and must be avoided. 

Many of the lands are too poor to support productive biodiversity because of losing 

natural nutrients in the form of crop residues and other agricultural residues. 

Apart from these effects, deforestation could lead us to some other problems. Such 

as-

 increased erosion and reduction of water quality as a result of forest harvesting; 

 increased rates of runoff and decreased water-holding capacity; 

 increased chemical pollution from fertilizers and pesticides; 

 degradation of soil quality and productivity; 

Cow organs in the field of bio energy could prevent Bangladesh, degrading its 

ecology. Bangladesh does not have to change any land use pattern so there is no chance 

of losing bio diversity. Natural habitat remains as it is. Besides, there is no chance of soil 

erosion. More over using of these organs may work out as a process of recycle, which 

may enhance water quality. Most of all, deforestation caused by chopping trees for 

energy production might be reduced to almost zero level which will prevent 

deforestation.

4.2 Social sustainability

Health problem in Bangladesh is a core social problem which has a direct link with 

energy use. Sometimes shortage of domestic energy use is directly responsible in case of 

food preparation. For instance, sometimes, because of shortage of fuel, in villages people 

are unable to cook meat properly. Besides, in winter or in rainy season, villagers are 

unable to warm their food properly, which is responsible for children to suffer.
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Biogas could be a solution to these health problems associated with cooking. This 

gas is particularly more combustible. As a result biogas cooks faster and requires less 

time and energy. So, the risk of eating cold and contaminated food would be reduced. 

More over, this biogas could provide women with a clean and smoke free environment in 

the kitchen. 

Use of traditional source of fuel, mainly in the open hearth stoves is extremely 

inefficient and responsible for adverse health effects. The combustion efficiency of such 

stoves is low (often less than 10% of the heat produced is utilized). Excessive smoke 

inhalation from indoor air pollution leads to serious heart, lungs and respiratory 

infections (M. Ezzati and D. M. Kammen, 2002). Besides, this smoke is also responsible 

for eye problems. In Bangladesh the majority of indoor air pollution victims are women 

and children (S. Dasgupta, et. Al, 2004).

Biogas technology could also be an elucidation to sanitation problem. Waste 

materials used in digesters are rendered odorless and less attractive to insects and rodents. 

As a result the chance of spreading diseases with these rodents and insects decreases. In 

other words, sanitary conditions in the house hold are made for safer food preparation, 

processing and storage.

Biogas technology enhances a positive contribution to social life and systems by 

improving living standard by making improvements in health care and family planning. 

A large number of villagers are deprived of proper health care due to lack of electricity in 

remote areas. Biogas could be used to supply electricity to rural clinics for lighting and 

vaccine refrigeration. Besides, electrification helps family planning activities.  An 

exhaustive analysis (Hoque, 1998) to find out the link between electrification and fertility 

in Bangladesh shows that the fertility rate among girls is 0.67 in electrified households 

and 1.17 in non electrified households. 

In Bangladesh, females and young children remain busy in collecting fire wood, 

twig, cow dung and other crop residues, more than half of the day. As a result a vast 

amount of labor-hour is wasted, as females are engaged in roaming around in search of 

energy compounds. Village women could use this saved time after educating their 

children and themselves as well. Children waste their time after collection, which could 
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be put after their education. So, biogas technology could increase the rate of education 

among people in rural Bangladesh.

Moreover a recent USAID study’s findings and assessment about impact of the 

rural electrification program in Bangladesh are the following,

 93% of the electrified households reported decrease in fuel cost.

 78.2% reported an increase in working hours.

 62% reported an increase in household income.

 81% reported an increase in reading habits.

 93.7% reported an increase in children’s study time.

 92% reported an increase in amusement as well as standard of living.

 94.7% reported an improvement in security (REB, 2001).

4.3 Economic sustainability

Using of cow organs as the raw materials to generate biogas is economically viable 

than using of traditional plant based raw materials. First of all, cow organs might be 

collected without any cost at the very beginning of implementation of this technology. 

Usually cow organs, such as guts, fats etc are thrown away as wastes. Villagers can easily 

collect those organs from the butchers, free of cost. Whereas, in 1999, the price of jute 

straw was from Tk(Bangladesh currency) 100 to 600 for a bundle (Source: The Daily 

Ittefaq, February 24, 1999). Presently in the rural areas the price of one mound of fuel 

wood is Tk 40/45, where as in the district town it is Tk 50/55 per mound. Energy 

Development Research Institute reported that round the year for cooking and other 

purposes about 3,00,00,080 metric tons of wood, tree leaves and bamboo are used.

Secondly, frequent use of animal organs can lead people to think about trading of 

these organs. Like fuel wood, cow organs could be sold in the markets. This can lead 

Bangladesh to opening up a new market and that would be responsible to create some 

new businesses among localities. Besides, some new fields of local jobs could be created. 

Regular collection of cow organs from the butchers could be a type of job. Moreover, 

local people could be more interested in setting up more and more ranches, which will 

create more local jobs. 
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Females can utilize the time that they could save from collecting fuel wood or other 

crop residues, after some income generating activities, such as poultry or homestead 

gardening etc, which could help them being economically strong and solvent. Besides 

animal husbandry could offer these women further diversifying employment opportunity. 

In case of men, trade of animal organs, collection and dissemination of these organs, 

maintain and building of biogas digester could be some new workload.

Biogas technology can play a vital role in integrated farming system, which means 

poly/cultures, completed by livestock, fish breeding and waste recycling process. Biogas 

provides “5F” fuel; fertilizer; feed-staff; feedstock and food to this system (Chen et al, 

1983). Digester slurries could be used as a very good fertilizer for plant nutrition and feed 

staff for livestock fish (Rehm & Reed, 1986). The main components of integrated biogas 

farming are agricultural fields, algae ponds, fish and duck ponds and animals. 

In this system, animal excreta can be used to generate biogas which could be used 

for human energy needs. The end product from digester can be used as fertilizer in 

agricultural fields and algae production. These algae can be used as feedstock for animal. 

Algae can also be used in fish ponds and agricultural fields as fertilizer. The following 

diagram shows how the elements are interlinked with each other.

Figure-5: Recycling process through integrated farming by implementing

biogas  technology.

                                                 Source: Rehm & Reed, 1986.
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Biogas can bring an economic revolution among rural people through integrated 

farming system. This may help the poor dwellers get rid of mal nutrition, food problem, 

health problem, environmental problem and above all financial problems. The outputs 

from this system are as follows,

 Biogas: 0.03 m/Kg of wet cattle dung

 Fertilizer: 10% increase in crop production

 Algae: 25,000 Kg/hectare per year

 Fish: 3,000 Kg/hectare per year

 Duck: 3,000 Kg/hectare per year (Halwagi, 1984).

Each of these components depends on various factors and these factors and the 

results changes from time to time.

Chapter 5: Biogas production

This chapter solely deals with biogas and some technical aspects and use of biogas. 

The types of biogas have been discussed along with the process of generation.  The raw 

materials those are traditionally used in Bangladesh to generate biogas are also studied in 

details. Biogas, plant, digesters and technologies are also studied here and little 

description of three types of commonly used digesters those are commonly seen in 

Bangladesh such as floating cover, fixed cover and plastic covered digesters is also 

included in this chapter. And lastly this chapters is sealed with a detailed study on the 

purposes of biogas use in rural Bangladesh.

5.1 What is biogas?

Biogas is produced by bacteria in the bio-degradation process of organic materials 

under anaerobic (without air) conditions. Methanogens (methane producing bacteria) are 

the last in a chain of micro organisms, which degrade organic material and return the 

decomposition matters to the environment. In this process biogas is generated, a source of 

renewable energy (Rehm & Reed, 1986).
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Biogas typically refers to a gas produced by the anaerobic digestion of fermentation 

of organic matter including manure, sewage sludge, municipal solid waste, biodegradable 

waste or any other biodegradable feedstock, under anaerobic conditions. Biogas is 

comprised primarily of Methane and Carbon dioxide. Depending on where it is produced, 

biogas is also called swamp gas, marsh gas, landfill gas and digester gas.

Figure – 6: Bio-methanation System.

Source: Rahman, A.A., (2000).

The base of biogas production method is actually a naturally occurring process. 

Organic materials are broken down by anaerobic bacteria to produce Methane. This 

process performs a key role in the digestive system of nutrient animals. Moreover, it 

constitutes one of the primary mechanisms of decompose in the nature. This process was 

first implemented for waste treatment purpose, but currently it is being used as a means 

of deriving energy from biomass materials, particularly those with a high moisture

contents (Rehm & Reed, 1986). The mechanism of bio-methanation system is shown in 

the diagram above, using various substances.
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5.2 Raw materials used in Bangladesh to generate biogas

Any organic biodegradable material can be digested and used as a raw material to 

generate biogas. These organic matters are biodegraded by bacteria and a portion of these 

materials are converted to methane and Carbon dioxide, and some part of the materials 

are converted into bacteria cells (Ward, 1984).

There are actually four decent resources of biomass energy in Bangladesh.  Those 

are energy plantation, agricultural residues, animal wastes and municipal and industrial 

wastes. But unfortunately Bangladesh does not have a good waste management system 

and accretion of industrial and municipal waste is tough. Besides, in rural areas there is 

no such system at all and big cities possess a lame waste management system. As a result, 

there is no utilization of this ingenious resource in Bangladesh at all. 

A larger amount of raw materials comes from the forestry sector; however 

Bangladesh does not have any energy plantation. These raw materials typically supplied 

by village trees and some from natural forests. In the villages, women and children 

remain involved in collecting wood, stick, twig and leaves from tree, almost the whole 

day.   

One of the largest parts of those traditionally used raw materials comes from 

household waste and crop residues. Household wastes like waste water, vegetable peels 

are used as raw materials. Agricultural residues are also a vital source of biogas 

production. Rice hulls, jute straws, water hyacinth, algae, bran leaves etc. are traditionally 

used to produce biogas (Rahman, 2000).

The last but not the least, a potential source of raw materials is human wastes, 

animal excreta and dung. Animal dung and excreta are regularly being used as raw 

materials while human wastes are being rejected, as the largest part of biogas is used for 

cooking purposes and people are not accepting this resource for cooking. Besides, human 

waste is not easy to collect. Cattle dung available from 22 million cows and buffaloes is 

nearly 220 million KG. One KG of dung can produce 0.037 cum of biogas. That implies, 

available cattle dung can produce 2.9X109 cum of gas which is equivalent to 1.52X106 

tons of Kerosene or 3.04X106 tons of coal (http://www.lged.org).

Municipal waste in the cities could be a regular important source of raw material. A 

study conducted by a French company, CGEA-ONYX in October 1997, for possibilities 
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to install a waste to energy plant at Dhaka, capital of Bangladesh. Average calorific value 

and density of the solid waste were found to be 750 to 950 kcal/KG and 0.35 ton/m3 

respectively (Mazharul, 2002) in that study.

Table 5.1: Daily volume of solid waste at Dhaka

Source Tons

Household 1400

Commercial 600

Industrial 800

Medical 200

Source: CGEA-ONYX, 1997

5.3 Biogas plant, digesters and technology

Typically, a biogas plant consists of two components. A digester or fermentation 

tank and a gas holder. A digester is a water proof container in which the digestion process 

occurs. The fermentable raw materials are introduced with water in digesters in the form 

of liquid slurry. The gas holder is normally an airproof steel container that cuts off air to 

the digester and collects generated gas.

The organic feedstock known as Substrate, may consists of agricultural residues or 

animal wastes are diluted with water and thoroughly mixed into slurry. Crop residues and 

other agricultural products are cut and chopped into small pieces. This slurry is then put 

into digesters to undergo degradation process in a sealed oxygen free chamber. After 

degradation is complete, the material is removed from the digester and biogas is 

collected. The discharged materials are called Effluent or Sludge, which could be used as 

fertilizer.

There are some crucial factors, those has to be observed carefully, such as, the 

temperature and retention time, solid concentration, location of the plant etc. Temperature 

is an important factor that can manipulate digester efficiency directly. There are three 

temperature ranges within which anaerobic digestion can take place (Mattocks, 1984)

 the low temperature, which is less than 35 C/ 90 F
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 the medium temperature, which is 29 to 40 C/ 85 to 105 F

 the high temperature, which is 50 to 55 C/ 135 to 140 F

The moisture of the slurry should be in the range of 5 to 12 % of the total solid. The 

slurry should be diluted to such a consistency, that it makes a thick cream. A rule of 

thumb for diluting cattle waste is 2.5 parts water for every one part of relatively dry waste 

or one part water for every one part of fresh manure (Mattocks, 1984). The location of the 

digester is also important as if it is located near the supply place, it could minimize the 

labor, and other costs.

Digesters vary widely with regard to their complexity and layout (Singoro, 1988). 

In Bangladesh, there are three types of basic design biogas plants are been tried. 

5.3.1    Floating cover digester

This type of digesters works on the principle of constant pressure, changing 

volume. The digester, cylindrical well, commonly made of brick and cement, is covered 

with a floating steel cylinder with an open bottom. As the cylinder has a constant weight, 

it moves up when gas production is higher than consumption and comes down under the 

reverse conditions (http://www.lged.org).

5.3.2    Fixed cover digester

This type of digesters works on the principle of constant volume, changing 

pressure. When the rate of gas production is higher than that of gas consumption pressure 

inside the digester rises and expels some digester contents into the outlet compartment. 

When the consumption is higher than production, pressure inside the digester falls and 

the expelled materials in the outlet compartment run back to the digester 

(http://www.lged.org).

5.3.3    Plastic cover digester

A long cylindrical polythene/ PVC bag, half buried longitudinally in the ground, 

is fed with fresh cow dung slurry at one end and discharged at the other. With the 

formation of gas, the bag swells like a balloon and the gas is led out to the point of use 

through a pipe by putting pressure on the balloon from outside (http://www.lged.org).
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5.4 Purposes of biogas use in Bangladesh

In the whole Asia, about 95% of all biogas are family size type and the output is 

mainly used for cooking and lighting purposes (Singoro, 1988). In Bangladesh, there are 

about 3.6 million biogas digesters installed all over the country and biogas is usually used 

for cooking, lighting and playing cassette players and TV. China has approximately 7 

million digesters and most of those are family sized. Beside those a large number of 

medium and large digesters are used for generating electricity (EL-Halwagi, 1986). 

Approximately 100,000 digesters provide gas for cooking and lighting in rural India. 

Biogas is also used for some other purposes throughout the world. Among those 

uses generating electricity, running light machines, transportation of vehicles are the 

main. The following diagram shows the alternative use of biogas from a typical Chinese 

family size digesters produced 1-2 cubic meters of biogas per day.

Table 5.2: Various use of biogas from a family size digester

Application Output from 1 cubic meter of biogas

Lightning Illumination equivalent to a 60-100 watt bulb for 6 hours

Cooking 3 meals for a family of 5-6 people

Stationary Power Runs a 1 HP motor for 2 hours

Road Vehicles Runs a 3 ton truck for 2.8 Kms

Electricity Generator Generates 1.25 Kwh of electricity

Source: Rehm and Reed, 1986

In rural Bangladesh, cooking and lighting are the main reasons for energy use. 

Biogas can be a potential source to meet the demand. Good burning vessels are required 

to allow complete combustion. There are cheap and locally available materials to make 

devices which can burn biogas properly. So biogas could be the regular source of energy 

for the poor villagers in cheapest price.

Bangladesh is a tropical country and does not need heating system in households. 

However in some places in north-Bengal, household heating might need in the winter.

But biogas could be very prospective in small industrial use such as heating purposes in 
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the incubators in poultry farms. Besides Methane, a component of biogas, could be used 

in food industries, where cleanliness is an important issue. In case of drying food 

products, one can just blow the exhaust gases from Methane combustion through the 

material without any danger for contamination and therefore, help to reduce the cost 

(Singoro, 1986).

Biogas could be used to generate electricity and that electricity could be used for 

running water pumps, drying of farm products, generate artificial tides in hatcheries etc. 

Electricity produced from biogas is convenient and economic for lighting rather than 

direct use of biogas for the same purpose. Electricity generated from 0.75 cubic meter of 

biogas is able to light 25-40 Watt lamps for an hour whereas the same amount of gas can 

only light 7 gas lamps for an hour by direct burning.

Biogas could be also use to run vehicles in Bangladesh. But to do so, Bangladesh 

needs big commercial based biogas digesters. 

5.5 Summary

Biogas is such a kind of gas which could be generated from different types of raw 

materials. In Bangladesh, agricultural residues and animal excreta have been used as raw 

materials to generate biogas. There are 3 types of digesters used in Bangladesh. And most 

of the biogas plants in Bangladesh are family sized digesters.

Biogas technology is rather simple. However, some technical aspects must be 

considered while generation such as temperature and retention time, solid concentration 

and percentage of liquid etc. the input raw materials are decomposed by bio-methanation 

process and biogas is generated. The end product in digester is called slurry which could 

be used in fields as fertilizer.

Biogas could be a vital source of energy in rural Bangladesh. It could be used from 

household use to run small machinery. This gas could be used to lighting households. 

Bangladesh is a tropical country and these households do not need heating in the winter. 

But if needed this gas could be used for household heating as well. Besides, biogas is 

effective in running TV or radio. If needed biogas could be used to generate electricity 

and that electricity could be used for running water pumps or crop thrashing machines. 

This electricity can also be used for freezing vaccines or as sterilizer. 
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Chapter 6: Cattle organs as raw material

One of the main goals of this research paper is to ground dead cattle organs as raw 

material to generate biogas and this chapter talks about this. Various statistical data and 

analysis of those data represents the availability of cattle organs in Bangladesh which 

makes this research paper reach the conclusion  that cattle organs are available 

throughout the whole country. Besides, a detailed study of comparison in between 

traditional raw materials and cattle organs as a raw material is done which also suggests 

that cattle organs would be more prolific to use as raw materials than the traditional raw 

materials such fuelwood, agricultural residues and animal excreta. These agricultural 

residues and fuelwood  are becoming scarcer on account of increasing demand. As a 

result this research paper introduces using of dead cattle organs as it is available and 

would be cheaper for the villagers to use.

6.1 Availability of raw materials

Bangladesh is an agro based country where most of the agricultural works are still 

depends on animal power, mainly cows and buffaloes. In rural Bangladesh, the majority 

of households raise live stocks. These livestock provide power for cropping, transport, 

threshing and oilseed crushing. Besides cow dung is widely used as fertilizer and fuel. In 

fact these cattle are thought to be a ready source of cash. These livestock are managed 

traditionally. Almost every family in rural Bangladesh has at least a cow or a goat. In 

2002 cattle and buffaloes occupied 65% of the total livestock, whereas, sheep and goats 

were 20% and poultry was 5% (FAO Yearbook Livestock Bangladesh, 2005a).

Table 6.1: Livestock populations in Bangladesh

Species Year Annual Growth rate (%)

1980 1990 2000 2002 1980-1990 1990-2000

Cattle and 
buffaloes

22,031 24,016 24,730 25,150 0.9 0.3

Sheep and goats 9,796 21,904 35,232 38,094 8.4 4.9

Pigs 0 0 0 0 0 0

Source: FAO Yearbook Livestock Bangladesh, 2005a.
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Meat is the main source of animal protein in Bangladesh, as fish has become extinct 

in lakes and rivers due to over catching and change of river paths. As a result a very large 

numbers of cows and goats are slaughtered in Bangladesh everyday, for internal supply 

of meat. Bangladesh is a Muslim country, where 70% of the total population is Muslim. 

As a result there is almost no use of pork because of the religious reasons. So, naturally 

people in Bangladesh consume cows and goats for meat. 

Table 6.2: Trends in annual consumption of meat (1000 metric tons)

          

Source: FAO Yearbook Livestock Bangladesh, 2005a.

Fish used to be the main source of protein for Bangladeshi people. But change of 

rivers, making roads and culverts by filling up rivers and building dams for agricultural 

purposes is destroying the natural habitats of aqua animals. As a result fish is becoming 

extinct and more and more expensive, people are depending on meat as a source of 

animal protein and the amount of consumption is increasing day by day. Though 

Bangladesh is enriched with a huge number of livestock, this quantity is not sufficient for 

internal demand of meat.  The chart above shows the trends in annual consumption of 

meat in Bangladesh.

   The increasing demand of internal meat supply can not keep pace with the 

number of livestock, and that results importing of cows, goats and buffaloes from 

neighboring countries. Every year Bangladesh imports a large number of cattle from 

Product Year

1980 1990 2000 2002

Meat total 208 307 429 446

Beef and Buffalo 123 144 176 182

Mutton 24 75 132 140

Poultry 53 80 112 115

Pig 0 0 0 0
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India. Besides, a large number enters in illegal way. Most of these imported cows are 

consumed for meat.

Table 6.3: Carcass weights and percentage slaughtered by species

Species/

Year

Carcass weight (KG/animal) Percentage slaughtered/year

1980 1990 2000 2002 1980 1990 2000 2002

Cattle 56.0 60.2 70.3 70.0 10.0 10.0 10.3 10.5

Buffaloes 74.4 74.7 76.1 76.6 5.1 5.1 5.5 5.5

Sheep 5.1 7.0 6.9 7.0 25.0 25.0 33.5 33.5

Goat 5.1 7.0 7.0 7.0 50.0 50.0 54.0 53.1

Pigs 0 0 0 0 0 0 0 0

Source: FAO Yearbook Livestock Bangladesh, 2005a.

As an Islamic country, people in Bangladesh sacrifices about 10 million cows, goats 

and buffaloes on a festive day. More than 4 million cattle enter Bangladesh, both in legal 

and illegal ways, to be sold for this festival. According to FAO Yearbook 2005a, in 2002, 

the number of livestock imported from outside had the value about 73.5 million US 

Dollars. However a large number of livestock also enters Bangladesh which does not 

have any trace in official papers. The table above shows the carcass weight and 

percentage slaughtered by species.

According to FAOSTAT, in 2003, the number of slaughtered animal species was,

Table 6.4: Number of slaughtered animal species

Species Number

Cattle 2465000

Buffaloes 46000

Goat 18600000

Sheep 383000

Source: http://faostat.fao.org
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In Bangladesh, these animals are slaughtered only for meat and the rest of the 

organs such as guts, bones, fat etc are thrown away or have a very small use. But 

Bangladesh can easily use this huge amount of organs as raw materials to generate 

biogas, which are available throughout the country any time in the year.

6.2 A comparison between traditional raw materials and cattle organs

Fuel wood, agricultural residues and animal excreta are used as the raw materials to 

produce biogas in Bangladesh. But these materials are not available everywhere in the 

country. Besides, fuel wood is becoming more and more expensive due to scarcity. 

Agricultural residues are hard to get due to increasing competition of gathering. Animal 

excreta are hard to transport and collect. As a result, these traditional raw materials are 

not the best solution. Sing of these raw materials is more costly and demand a high 

degree of labor.

                                 Figure 7 – Demand and supply gap in fuelwood.

          

Source: Bangladesh Energy Commission Board, 2000.

Total wood fuel consumption of the country is about 8 million cubic meters, per 

year. Among that amount, 5.1 million m3 that is approximately 63% of the total is used 

after cooking purposes (FMP, 1992). It is commonly thought that the reserve forests are 

the main source of wood fuel supply in the country, though statistics shows that 84% of 
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total consumption is supplied from village forests. At present there is an acute shortage of 

fuel wood in Bangladesh. Moreover there is no planned cultivation of fuel crop. As a 

result there is always a gap in between demand and supply of fuel wood in Bangladesh.

       A study conducted by FMP has projected the estimated demand and supply of fuel 

wood in Bangladesh up to 2013 in terms of the current amount of available forestland. 

The report suggested that in 2013, the gap would be of 3811000 cubic meters.

Table 6.5: Wood fuel demand-supply projections up to 2013 (in 1000 m3 per annum)

Year 1993 1998 2003 2008 2013

Estimated Demand 8272 9045 9847 10682 11553

Estimated Supply 6135 6450 6787 7212 7742

Balance -2137 -2595 -3060 -3470 -3811

Source: FMP, 1993

In 2000, the total estimated number of livestock was 59.55 million heads. Among the 

working livestock, 92% cattle were used for cultivation and 0.19% was involved in 

transportation (Islam, 2000). People in rural Bangladesh use animal excreta mainly cow 

dung as a regular source of energy. In 1999 the total amount of dung was 2,72,02,000 

tons. But the main difficulty with animal excreta is collection and transportation problem. 

Practically, animal urine is almost impossible to collect and use, unless it is directed 

towards digester from barn.

Apart from this problem, ethical barriers, socio cultural taboos and religion are the 

other obstacles of biogas generated from animal excrement. Some religions are radical 

and hold a very strong position in regard to cleanliness in connection with human or 

animal excreta. As a result cooking with this kind of biogas has a very low acceptance 

among people. Besides, there are some beliefs that illness will result from the handling of 

human and animal waste.
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Table 6.6: Animal residues in 1999

Animal Output(tons)

Buffaloes 757000

Cattle 24427000

Chickens 2018000

Total 27202000

Source: RWEDP, 2001

Cow organs are relatively easy to use and collect. Besides, this material is available 

throughout the country. Every year people in Bangladesh consume a lot of cows, goats, 

sheep and buffaloes for meat. Moreover the demand of meat is increasing every year. So, 

people in Bangladesh are slaughtering more and more livestock and producing more 

organs. The following table shows the trends in annual production of meat.

Table 6.7: trends in annual production of meat (1000 metric tons)

Product Year Annual Growth Rate (%)

1980 1990 2000 2002 1980-1990 1990-2000

Meat total 209 308 429 446 3.9 3.4

Beef and buffalo 123 143 176 182 1.5 2.1

Mutton and goat 24 75 132 140 11.9 5.8

Source: FAO Yearbook Livestock Bangladesh, 2005a.

As the consumption of meat is increasing, Bangladesh can not keep pace with the 

demand by the internal stock. Bangladesh imports a large number of cattle from 

neighboring countries every year. And all those imported livestock is slaughtered and 

consumed and adds extra amount of organs.

6.3 Summary

Bangladesh is an agro-based country where 80% of the energy use comes from 

animals. Still now, people in Bangladesh use cows or buffaloes to pull carts or farming. 
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Cattle are also thought to be a ready source of cash and these cattle are also involved in 

economical life of the poor rural dwellers. As a result almost all the households have one 

or more livestock in villages apart from the hardcore poor. 

Bangladesh has a large number of livestock. Every day a large number of cattle are 

slaughtered for internal meat production and the number is increasing daily. Besides, 

every year a huge number also enters Bangladesh from neighboring countries and almost 

all of those are consumed. So, cattle organs are available in Bangladesh.

Because of increasing demand, fuelwood has become scarce. However there was 

always a gap in between demand and supply of fuel wood. There is no scientific planned 

cultivation of energy crops in Bangladesh. So, people have to rely on agricultural 

residues and animal excreta as raw materials to produce biogas. But gathering of 

agricultural residues needs time and labor. On the other hand, animal excreta are hard to 

collect and transport. As a result this research paper comes to a conclusion that cattle 

organs would be more prolific than traditional raw materials in terms of availability.

Chapter 7: conditions for introducing biogas in rural 

Bangladesh

The basic concept of biogas must be promoted through national and regional level. 

Community based information dissemination is also a strong tool to promote the basic 

concept. For a successful introduction of biogas technology, effective motivation and 

mobilization of the target groups are needed (AT information, 1997).

Participation of people from grass root level is a must to promote any technology 

among rural people. Thus implementation campaigns could be an effective way to draw 

people’s attention in the villages. Along with making a skillful workforce of rural people, 

it is necessary to survey the feasibilities in terms of infrastructures, availability of 

technical know how, availability of construction materials and raw materials etc. And the 

constraints against advancing in this technology must be surmounted in order to progress 

rapidly in biogas technology.
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Bangladesh started practicing biogas from 1972. however Bangladesh could not 

make any significant progress in this field. Using of biogas is not so familiar among 

people. There are several reasons for Bangladesh of being not so successful in this field. 

This research paper tries to assess those reasons.

7.1 Availability of technical devices/ infrastructure

The biogas technology has been known since the eighteenth century. Till today this 

technology is a bit too expensive for ordinary rural people, and that is why it is not so 

popular among low incomer villagers. More research is needed to develop a cheaper 

technology so that poor people ho are still deprived from their basic energy needs, can 

afford this easily.

To generate biogas in digesters, technical knowledge is a basic requirement. 

Otherwise dealing with digester inputs, digester temperature, water content etc, could be 

a problem. Simple wood wheel barrows available in the villages could be used to collect 

raw materials such as, agricultural residues, cow organs and dung. This type of vehicle 

can also be used to transport sludge to the fields or even to carry it to the market to sell.

In rural areas biogas is primarily used for cooking and household lighting purposes. 

Cooking and lighting does not need to be high tech to be compatible with gas. In 

Bangladesh locally made kerosene or gas cookers are available. However, woman in 

Bangladesh are expert in making clay ovens which do not have any production cost. 

These clay ovens could be viable alternative in this case. Besides there are a number a

NGOs’ that train rural women how to make and use improved cookers and clay. The 

traditional metallic lamps that are used in villages are frequent and can be used with 

biogas. So rural people in Bangladesh are well enough with their traditional equipments 

which are compatible with biogas.

7.2 Availability of technological know-how

Using of biogas technology requires a high degree of technical skills both from the 

constructors and users part. Bangladesh started practicing biogas technology in 1972. A

number of organizations used to work with biogas technology and after that a separate 

department was established to extent biogas technology until 80’s. This department 
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consisted of specialized experts and they often organized seminars and workshops on 

how to construct, operate and take care of the biogas digesters. These workshops were 

open to the public. However, engineers, NGOs’ were the main target group. 24 district 

level officers of Council of Scientific and Industrial Research (BCSIR) were trained on 

this technology. BCSIR introduced a number of plants and those trained officers were 

involved in training the local people, demonstrating them with those plants. Now, several 

organizations and NGOs’ are working with biogas technology in the grass root levels. 

Besides, these NGOs’ provide rural dwellers with financial assistance to set up small 

biogas plants and also with technical back-up.

One thing is obvious that, Bangladesh always had skilled manpower, though they 

were very few in numbers. But several organizations and NGOs’ are working hard to 

create more skilled manpower regarding biogas technology and the matter of hope is that, 

these organizations are working in the grass root levels. Integration among different 

organizations working for the same interest would be very helpful. Strong monitoring and 

co operation are also strong tools to evaluate new skills. But these organizations must 

encourage and recruit as many village women as possible, in their training programs, as 

they will be the most benefited group. So, participation of these village women is must 

and they can take care of the digester easily after finishing their training.

Only the NGOs’ are not enough to promote biogas, the development and promotion 

of biogas largely depends on the political will of the donor and recipient government. The 

legal authorities must give public the access to the technology. The authorities must also 

control the market price of required materials. Government can put their footsteps to 

promote this technology by waving tax on construction materials or by subsidies. They 

can also support in research biogas technology, information dissemination and 

regulations for funding.  

7.3 Availability of construction materials

Usual building materials are used for digesters and associated masonry works. 

Chinese fixed dome type digesters are made of fired bricks, sand, cement and water. 

Metallic material is needed for the Indian floating gasholder. In Bangladesh, brick, 

cement, sand, RCC pipes, gas bulbs, wax and pipe are used both for the fixed dome and 
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floating dome digesters. Whatever materials are used to construct digesters, one thing 

must be considered that the use of cheap material can cause serious problems like 

frequent operational failure and short lifespan. Like other countries, experiments are 

going on to find alternative cheap locally available material to construct digesters. 

In china, bamboo tubes are being used, as bamboo is locally available and very 

cheap. These tubes are normally coated with some protective materials and connected 

with pieces of rubber hoses. This technique and material could be used in rural 

Bangladesh as bamboo is available locally. 

Floating gasholder type digesters are relatively more expensive as the gas holder 

requires expensive construction materials. Usually mild steel, galvanized iron, 

ferrocement, bamboocement and plastic are used as construction materials. Like most 

other countries, mild steel is also used in Bangladesh because of its low cost.  But the 

problem with mild steel is that it rusts, especially on the outside surface. Sandpaper and 

painting is used to remove rust. Galvanized iron could be used if it is collected at a 

reasonable cheaper price. It is said that life span of an iron galvanized gas holder is about 

five years unless coated with paint. If it is properly painted and maintained, it should give 

good service for many years.

Ferrocement and bamboocement are widely used as gasholder material. 

Ferrocement is a compound material consisting of thin wire interlock impregnated with 

loaded cement gun. Ferrocement could be shed into sections as thin as 1cm. Ferrocement 

is a suitable product for its lightweight. Instead of wire interlock, bamboo interlock is 

used and makes the gasholder even lighter and cheaper and easily available. For both 

types of gasholder, suitable coating is required on inside and outside surface. 

Ferrocement and bamboocement gasholders are cheaper than mild steel gasholders, have 

lower thermal conductivity and high resistance to corrosion (Singoro, 1988). Polythene, 

high-density polythene and PVC are used for constructing gasholders. But these

polythene are not recommended as their exposure to sun cause leakage and continuous 

gas outflow.

The main difference in between floating and fixed dome digesters is that, floating 

digesters are 50% more costly than the fixed dome one, though the size is the same. 
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However Taiwan has developed a long plug flow digester which is proved to be 

inexpensive alternative digestion plant for rural people in Bangladesh (Ward F, 1984).

7.4 Availability of input materials

Agricultural residues, animal excreta, animal organs, fuel wood and water are used 

as the input raw materials and these raw materials are available every where in 

Bangladesh. But in some places in north Bengal water is scarce during the summer. In 

this regard, provision of use of grey water could be a solution. Even in rainy season, 

water can be stored and could be used. 

7.5 Some profound constraints in biogas program in Bangladesh

Bangladesh started researching and practicing biogas technology from the early 

70s’, yet they fail to adopt this technology and familiarize biogas among mass people. 

Time to time obstacles rose from religious and social taboos in the form of prohibition of 

biogas for food preparation, prohibition of the use of slurry, ethical barriers, social 

cultural prohibition etc.  

The implementation of biogas program was linked with some political, 

administrative and technical problems. Some times it was seen that when Government 

showed their interest, the public of the country did not respond. It has occurred that when 

the Government was giving out loan for setting up small biogas digesters, people 

received that loan from rural development projects and spent that money for their own 

purposes, which was not defined in the project. However, there are some general 

administrative problems encounters with new rural development program in every 

country that includes finance, production, distribution, political activities, local people 

and project staff together with available staff to carry out the works assigned on them. A 

well functioning and transparent political structure would make the whole thing even 

better, and this may be one explanation to why the biogas technology did better in China 

and India, though the state of India spent more money then china for the program 

(Singoro, 1998).

Political instability was one of the main problems against implementing biogas 

technology in Bangladesh. In the history of Bangladesh, no political party was able to 
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form Government twice in a row. As a result whenever any Government put their 

attention on biogas technology, the next Government did not show any respect or interest 

in that project. Consequently, it was seen that every time these projects failed due to lack 

of attention and proper funding. Besides, the Government of Bangladesh could not draw 

the attention of foreign investors to invest in Bangladesh in biogas industry. 

7.6 Summary

Bangladesh has the necessary infrastructure that is compatible with biogas. Locally 

made mud or kerosene stoves are compatible with biogas. Besides, clay ovens could also 

be used. Bangladesh does not have enough man power with technical know how who can 

train others. However the Government and several other NGOs are working among the 

villagers. They are training people on this technology and also financing in micro credits 

to set up biogas plant. 

Biogas plants could be constructed with locally available materials. Digesters are 

usually made with brick, cement, water, galvanized metals etc. However more researches 

are needed to find out a cheaper construction material which would be available locally. 

In China people are using bamboo as construction material which is cheap and available 

locally. 

Bangladesh has started practicing biogas technology from 1972. However this 

technology could not become popular among mass people. The government could not act 

as a promoter of this technology. Besides because of political instability and lack of 

Government’s interest in this field, foreign companies did not invest in researching 

practice of biogas as an industry. Some social and religious prohibition and ethical 

barriers were also some reasons behind it’s unpopularity among people. 

Chapter 8: Conclusion

As a small developing country Bangladesh faces monumental challenge in the 

energy sector and not having a clear and transparent energy policy and a strong energy 

strategy is the main reason of this struggles. An open, unbiased deliberation of the issues 



56

and a comprehensive strategy is needed to overcome these resistances. However, 

Bangladesh can consider a systematic and coherent approach to meet the strategic needs. 

The Government must consider   sustained economic and social growth in the country, 

while making strategic moves. Besides, judicious and optimal utilization of available 

energy sources is must. Private sectors and other foreign entities should be included and 

get access to develop, utilize and examine alternate energy sources. The legal, regulatory 

and enforcement framework must be strengthened and developed. The institutions 

engaged in energy sector must be integrated and compatible for better performance. In 

case of the foreign entities, choice of partnership must be based on their documented 

financial and technological strengths, their records on environmental issues and social 

commitments, their management skills, track records of their respect to country’s laws 

and regulations. Any contacts with foreign institutes must include a process for 

meaningful technology transfer, social support and environmental mitigation as well as 

use of clearly identified criteria and transparent process to make decisions on foreign 

partners. Actively monitoring the foreign companies is also needed.

The Government must encourage local institutions and foreign institutes to utilize 

other possible alternative energy sources. Bangladesh has a number of alternative energy 

sources such as, biogas, wind energy, solar power, solar pv’s, tidal wave energy. Some of 

those resources might turn out to be prolific for Bangladesh. However further research is 

needed to utilize and use those resources properly. 

Unequal distribution of grid line electricity and unexpanded gas pipeline network 

are the main reasons for not having sufficient supply of household energy in rural areas 

(Rahman, 2000). Besides, the energy sector is not in a position that could provide 

conventional energy to rural commodities within a short period. Besides the high cost of 

grid line electricity prevents the villagers to take a connection for their households. 

Besides, the rural energy sector is always been neglected. Since independent, no 

Government has put efforts and attention to develop this sector. As a result biomass is the 

main source of energy for the villagers. Now, People use agricultural residues, cattle 

dung and firewood as the main source of energy and the measurement of using these 

materials will increase gradually. Excessive use of these materials is creating several 

environmental problems. Agricultural fields are losing nutrients as agricultural residues 
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and cattle dung are being burnt for energy. Desertification is occurring on account of 

cutting of trees for fuelwood. Forests, agricultural lands, and village forests are losing 

ecological diversity. 

In order to prevent and avoid those problems an alternative energy source is a must,

mainly for the rural dwellers. Although there are several alternative sources of alternative 

energy in Bangladesh, my study recommends biogas to be the prime source of alternative 

energy for the villagers. Biogas is sustainable, economic, easy to use and viable for the 

poor villagers. Dead cattle organs could be an alternative source of raw material for 

biogas. Bangladesh has a large number of livestock. Besides, every year Bangladesh 

imports a large number of cattle from neighboring countries. Everyday a lot of different 

animal species are slaughtered to meet the internal supply of meat. As a result, this raw 

material is available throughout the country. Villagers can easily use these organs to 

produce biogas which will decrease the pressure from agricultural residues, fuelwood and 

cattle dung and could prevent environmental degradation. Moreover, these organs could 

be helpful for the economic growth of the villagers. My research also suggests that biogas 

technology and cattle organs to generate biogas could be a part of sustainable 

development in the rural areas. It could develop the civic society and social system in the 

rural areas by putting contribution in education, health system, entertainment and division 

of labor.

Biogas technology is not that simple. A number of issues must be considered when 

generating gas such as temperature, mount of liquid etc. so technical knowledge is must 

at the users end. In this regard, Government’s support is important. Government should 

work as a promoter of this technology and information dissemination about biogas. 

Government can provide small credits and finance villagers to set up plants. More over, 

Government should pass information and technical education among villagers. At 

present, several NGOs’ are educating villagers about biogas technology and their use. 

These NGOs’ are also arranging seminars and workshop to make a skillful manpower in 

this technology. Moreover, they are also financing villagers to set up digesters in 

households to promote this technology. However more implementation campaign is 

needed and involvement of civic society is important in promoting biogas technology. 

Involvement of women is a must as they are would be the prime users of this technology. 
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      The Government of Bangladesh should carry on further researches in this 

technology. More research is needed on community based biogas digester so that biogas 

could become a regular source of energy in Bangladesh. Government must encourage 

foreign entities to invest in biogas technology to make it an industry. Government should 

also increase the budget after research purposes in this sector. Further research with 

accurate field data in biogas technology would keep significant remarks in the energy 

sector of Bangladesh.
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