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Introduction

David Sanz was still looking for his ideal job, despite graduating from Brown University 
more than three years earlier with a degree in Chemical Engineering. He spent the first year out of 
college working as a volunteer for UNICEF Water on the island of Madagascar, studying the effects of 
contaminated water on the population of Antananarivo Province. During that year he went to different 
parts of Madagascar where he had the opportunity to learn from many cultural groups and better 
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understand the underlying problems that Malagasy people, and the Malagasian environment suffer from.  
Once he came back to the United States, he founded a start-up company with a partner, and after two 
years sold it for a considerable profit.  At the time, he had intended to use this money to pay for Business 
School.  He had always been interested in starting his own business that would change the world.  He 
figured that attending business school would give him the best opportunity to understand the corporate 
world and therefore help fulfill his dream of starting a business that was environmentally, culturally, and 
economically responsible.   As David walked out to his mailbox in Boston, Massachusetts, he was hoping 
to find response letters from the Business Schools that he had applied to.  Instead, inside his mailbox was 
a letter that caught him off guard.  It was from Madagascar.

David opened up the envelope with urgency, it was the first time he had received correspondence 
from his Malagasy hosts in over a year.  In their youth they managed rice farms outside the city, and by 
saving their profits they were able to buy a sizable amount of land.  Within twenty years, they had 500 
employees which gave them the power and money to become major players in the tourist industry within 
Antananarivo City. The letter explained that right after David went back to the United States, his hosts 
followed their entrepreneurial spirit to Fianarantsoa Province where they believed the tourist industry 
was about to boom. His hosts were really happy with their newest investment; they had just built a beach 
resort in Fianarantsoa which catered to European tourists.  Business was going well for the resort, but 
they thought it could be doing better.  It seemed that one of the greatest complaints from tourists was 
that due to the lack of waste disposal facilities, local villagers would defecate on the beaches.  The hosts 
wanted to know if David had any ideas on how to help their resort continue attracting European tourists 
by making the beach and water cleaner.  They were willing to get involved in a business start-up with 
him, if he could produce some ideas.  

As the Business School acceptance letters came to his home the next few days, David thought 
about the letter.  This was an opportunity that he had not expected to arise.  He had remembered talking 
to an entrepreneur one time who said that he had created his $50 million in revenue business from the 
money he saved by not attending business school.  This was resonating in David’s head more than 
ever now that he had just sold his first start-up and pocketed a fair amount of money.  He could invest 
his money in a start-up to help out his old hosts and satisfy his desire to help people in need, while 
also benefiting himself.  He wondered what would be more valuable to him: using his capital to attend 
Business School or using his capital to build upon his entrepreneurial talents and come up with a business 
in Madagascar?  David felt a sense of eagerness when thinking about going back to Madagascar.  He 
had really enjoyed his time there when he was with UNICEF.  He had felt a connection with some of 
the locals, and was confident that he could find help from a friend who he had met when they worked 
together for UNICEF.  His friend, Zoe, was still working for UNICEF in Madagascar and was also born 
and raised in the Antananarivo Province.  

David knew that he had to go back to Madagascar.  Business school could wait, and he felt this 
was an opportunity that could not be passed up.  He started thinking about a central issue in Madagascar, 
sanitation, and what type of solution would be the most viable for this problem.  He was aware that 
sanitation in Antananarivo Province was much different than sanitation in the Fianarantsoa Province, and 
that he needed to talk to his old hosts more about the cultural differences.   David got in contact with his 
close friend from college, Eric Shine, who lived nearby in Providence, Rhode Island.  Eric had done work 
in sanitation for a large US firm, and recently left his job to attempt to create his own small business.  
David had been aware of this, and pitched a few ideas to Eric, which quickly got both excited in going 
into business in Madagascar.  They called up another old friend, Dylan Stein, who had recently sold a 
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small water purifying business in Kenya.  Given his talents with social-entrepreneurship, they figured he 
could help the team.  Dylan was quickly interested and joined the team, offering to match the capital that 
David was investing in the start-up.   

After contacting Zoe and getting her to be the final member of the A-Team, David, Eric, and 
Dylan bought plane tickets to Antananarivo, the capital of Madagascar.  This was their conversation on 
the plane:

 
“I think that one of the main reasons that people don’t dispose of their waste properly is because 

of lack of education. They probably realize that they may be getting sick because of contact with their 
own waste, but it is just the way it has always been, they just do it because they don’t know any other 
way. We need a solution that has more than one dimension, I’m not saying we should not educate them, 
however, that comes with a lot of involvement with government and bureaucratic baggage. No, I think 
the solution that would best be suited would be something that gives them something in return, that has 
incentive to it’s use,” David said.

 
Eric then stated “Well, people don’t really want to think about what comes out of their body, they 

just want it to go away.  So placing waste on beaches is convenient for them and they are likely unaware 
of the consequences.  However, where you see waste I see an opportunity. You see, methane can be 
harvested from any type of biological waste, and be used as fuel.  When I went to China I saw these waste 
processors out in near the country houses that harvest enough methane to cook all their meals and boil 
water for their tea.  Imagine that!”

 
Dylan, who understood many of the challenges that came from trying to adapt a solution to a 

culture, said “I like the idea of getting energy out of waste, but the problem is context, how do you make 
these people want to use the digester, how do you make these people embrace the concept?” 

 
“Let’s wait until we get to the capital and meet with Zoe to discuss any further.  I like this waste 

digester idea, I think we should stick with it.  I know some things about Madagascar, but Zoe is the 
expert.  Also, we have my old hosts to help us understand both provinces in Madagascar that they have 
lived in,” said David.  
 
 
Madagas Mission 

 
Dylan, Eric, David and Zoe had agreed on some basic principles that their company should have 

before implanting their idea. The company had the following objectives:  
 
1.  Triple bottom line: The company should make profits in a humanitarian manner that also 
considers the natural environment and cultural needs. 
 
2.  Improving living conditions for those impacted by our business plan, understanding and 
addressing Madagascan health issues, and creating local jobs for Madagascans.
 
3.  The company should make a strong impact on the environment; our business plan should help 
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diminish a negative local environmental impact.  
 
Background Information

 
General Information

 
Madagascar is the fourth largest island in the world, measuring 1,600 km long and 580 km wide. 

It is situated in the south-west region of the Indian Ocean, separated from Africa by the Mozambique 
Channel (See Figure 1). The climate is dominated by the southeastern trade winds that originate in the 
Indian Ocean. Madagascar has two seasons: a hot, rainy season from November to April; and a cooler, 
dry season from May to October. The east coast has a subequatorial climate and, being most directly 
exposed to the trade winds, has the heaviest rainfall, averaging as much as 3.5 meters annually. This 
region is notorious not only for a hot, humid climate in which tropical fevers are endemic but also for the 
destructive cyclones that occur during the rainy season. One consequence of Madagascar’s geographical 
location is that its eastern coast is frequently affected by tropical cyclones which often cause major 
damage to crops, forests, and roads / infrastructure. The southern portion of the country experiences 
periods of drought.  In particular the southwest and the extreme south are semidesert; as little as one-third 
of a meter of rain falls annually at Toliara. The west coast is drier than either the east coast or the central 
highlands because the trade winds lose their humidity by the time they reach this region.1 Overall, surface 
water is most abundant along the east coast and in the far north (with the exception of the area around Cap 
d'Ambre, which has relatively little surface water). 

The Malagasy people comprises 18 ethnic groups which have their origins from India, China, 
the African continent, and Europe. The country was colonized by France in 1896 and regained it’s 
independence in 1960. As of July 2011 the population of Madagascar was 21.9 million. The population 
is distributed unevenly throughout the country.2 The central highlands and the south-east being the 
most populated areas whereas the west of the country is more sparsely populated. The population of 
Madagascar is mostly rural: 70% rural and 30% urban. Even though the population is becoming more 
urban, roughly a 4 urbanization rate per year. Large rural exoduses have happened in recent years, this 
creates a problem for towns facing saturation of and proliferation of unplanend slums in cities.
 

Government Organization
 
Madagascar is organized into six provinces whose capitals are Antananarivo (national capital), 

Antsiranana in the north, Mahajanga in the north-west, Toamasina in the north-east, Fianarantsoa in the 
south-east and Toliara in the south-west (See Figure 2 and 3). Village development plans are drawn up 
by the chief of the locality, after understanding and taking into account the villagers’ needs and requests. 
This process includes a general assembly of villagers. The provincial and district administration then 
carry out the role of intermediaries between communal / village level and central government. The overall 
design of the projects that are undertaken by the Malagasy government emanates from the village level. 
These are taken by application for support (programs and funding). These plans pass via the communes, 
to the regions and to the central government. At each stage of the hierarchy, plans from each level are 
integrated together into an overall national strategy. The decisions made by Malagasy government 

1  https://www.cia.gov/library/publications/the-world-factbook/geos/ma.html
2 http://www.odi.org.uk/resources/docs/4000.pdf
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originate from the central government. The decisions flow from the central government to the regional 
provinces and districts to communes to villages. These decisions are made at each government level in 
response to proposals in the plans, including the allocation of funds to approved plans. (See Figure 4)

 
Economy

 
After discarding socialist economic policies in the mid-1990s, Madagascar followed a World 

Bank- and IMF-led policy of privatization and liberalization that has been undermined as a result of 
the ongoing political crisis. This strategy placed the country on a slow and steady growth path from an 
extremely low level. Agriculture, including fishing and forestry, is a mainstay of the economy, accounting 
for more than one-fourth of GDP and employing 80% of the population.3 

 
Economic Statistics

● GDP: $19.41 billion (2010 est.)
● GDP per capita (PPP): $900 (2010 est.)
● GDP per economic sector: agriculture: 29.3%, industry: 16.2%, services: 54.5% (2010 est.)
● Labor Force: 9.504 million (2007 est.)
● Average income: $1.25 per day
● Population Under Poverty Line: 50% (2004 est.)
● Agricultural Products: coffee, vanilla, sugarcane, cloves, cocoa, rice, cassava (tapioca), beans, 

bananas, peanuts; livestock products
● Industries: meat processing, seafood, soap, breweries, tanneries, sugar, textiles, glassware, 

cement, automobile assembly plant, paper, petroleum, tourism
 

Exports of apparel have boomed in recent years primarily due to duty-free access to the US. 
However, Madagascar's failure to comply with the requirements of the African Growth and Opportunity 
Act (AGOA) led to the termination of the country's duty-free access in January 2010. Deforestation and 
erosion, aggravated by the use of firewood as the primary source of fuel, are serious concerns. Former 
President Ravalomanana worked aggressively to revive the economy following the 2002 political crisis, 
which triggered a 12% drop in GDP that year. The current political crisis which began in early 2009 has 
dealt additional blows to the economy. Many investors are wary of entering the uncertain investment 
environment. Tourism dropped more than 50% in 2009, compared with the previous year.4 Now tourism 
is starting to become a growing industry in Madagascar. Many people visit Madagascar for its unique 
and exceptional biodiversity and natural resources. Due to the geographic isolation of Madagascar and its 
diversified regions, Malagasy flora and fauna have become unique, preserving over 200,000 species of 
plans and animals only found in Madagascar. 

 
Perceived Problems and Barriers
 

Sanitation Problem in Madagascar
Clean water is one of the scarcest and most precious resources in Madagascar. The following are 

the three reasons:

3 https://www.cia.gov/library/publications/the-world-factbook/geos/ma.html
4  https://www.cia.gov/library/publications/the-world-factbook/geos/ma.html
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Cleanliness

In Madagascar, only 66% of the urban population have access to clean water and 27% have 
access to sanitation; the situation is worse in rural areas, where the percentages drop to 14% and 7.5% 
respectively. 5Furthermore, only about a quarter of the population in towns and cities have access to 
toilet facilities. As a result, mishandling of biological waste from livestocks and people is common in 
Madagascar.6 The organic waste is generally directly dumped into different water resources, for example, 
canals and rivers.  Coastal villagers normally dispose of their waste directly on the beaches, which in turn 
can be pushed farther inland by the ocean and strong east-coast weather.  Inhabitants usually drink water 
straight from these contaminated water resources. Resulting in high rates of infection of different diseases 
including diarrhea and typhoid.

 
Lack of education and information

About 70% of the Malagasy population is illiterate. It is prevalent for Malagasy’s to 
underestimate the importance of hygienic water and it’s effect on their health. In fact, it is a common 
belief for Malagay’s that drinking contaminated water is safe and does not have a significant effect on 
their health. There is a common cultural belief among of Malagay’s in the rejection of the use of latrines 
to properly dispose of human waste. This also leads to the failure for Malaga to acknowledge the 
detrimental effect of dumping organic waste into various water resources. On top of this, in a developing 
country like Madagascar, the lack of accurate information on the condition of current sanitation and 
hygiene infrastructure also results to the inhabitants failing to fully utilize the existing facilities to protect 
their health.
 

Lack of governmental incentives and coordination
Water and sanitation has been significantly under-funded as the Madagascan government has put 

its priority below other sectors, such as education, health and infrastructure. Since there is still a huge 
demand for other social sectors, it is unlikely for the government to increase its budget on water and 
sanitation in the near future. On top of this, the Madagascan government has been trying to decentralize 
its power and control over different provinces in a bid to increase their sovereignty.  This would make 
government more effective through region-based solutions rather than a one-size-fits-all nation-wide 
policy. However, this leads to a reluctance from the local governments to impose policies because of the 
large cost for those policies. Thus, water and sanitation policies are unable to take place effectively in 
some regions.7
 

Lack of Service Providers
There is an overwhelming need for sanitation infrastructure for the Malagasy population in 

lower income areas. There is almost no incentive for developers to invest in sanitation as the foreseeable 
return on investment is low. Even though there are many different services providers, including 

5 http://pdf.usaid.gov/pdf_docs/PNADO933.pdf
6 http://www.wateraidamerica.org/what_we_do/where_we_work/madagascar/

7
 Decentralization in Madagascar. World Bank. Wolfgang Fengler.
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Non Governmental Organizations (NGO) (i.e. UNICEF and WaterAid)8, community organizations, 
government and private providers, the capital costs needed to provide a strong sanitation infrastructure are 
still too high. The situation is further intensified as it is difficult for service providers to obtain access to 
credit.   Loans are often only offered to income-generating activities, where social welfare programs are 
ignored.9
 
The Proposed Solution

Biogas Technology
A biogas processor serves the purpose of creating methane gas from biological waste. This waste 

can come from humans, animals, and even food. In essence a biogas processor is an airtight container 
where biological waste is processed by methanogenic bacteria undergoing an anaerobic process. Some 
biogas processors are modified with pressure valves which allow excess pressure to be released in case 
that these pressures would damage the processor. The typical retention time of organic matter in the 
anaerobic digesters varies from 2 days to 60 days, depending on the type of digester and the concentration 
of organic matters processed.10 The anaerobic digestion time is dependent upon the type of feedstock 
(organic waste) being used and also the environment it is being subjected to. To maximize the efficiency 
of the biogas processor the pH, temperature, and the ratio of carbon : nitrogen has to be carefully 
monitored and adjusted. Most anaerobic digesters are operated in the temperature range of 15° to 45°C. 
The pH of the slurry in the digester is maintained between 6.5 and 7.5. Also the optimal carbon : nitrogen 
ratio is 30:1. Around 60%-70% of the released gas is methane, the remainder being carbon dioxide and 
other gases. Once the waste is completely processed it becomes an odorless slurry which has the potential 
to be a highly effective fertilizer for crops. 

The proposed biogas processor is composed of a large digester tank that is placed underground 
and it is made of concrete. Concrete is a suitable material because it is locally produced and has the 
desired material characteristics needed to make a large scale biogas digesters. There are three main parts 
to the biogas generator system: a receiving tank, digester, and a slurry collection tank. The organic waste 
is collected and fed into the receiving tank where all of the feedstock is mixed together into a slurry. The 
slurry is then piped from the receiving tank to digester where the anaerobic conditions exist and the slurry 
in digested into methane. After the digestion process the gas generated in the digester is under pressure. 
The gas can then be piped into a gas collection canisters. The left over slurry/sludge is piped from the 
digester to a slurry collection tank. Valves are used to regulate the flow of material from each tank and to 
seal off each compartment. This valve overflow timing can be calibrated so that slurry in the compartment 
signals when the anaerobic process is over.(Figure 5)

 
Biogas Opportunity in Madagascar

 
The largest problem with sanitation in Madagascar is the lack of education about the advantages 

of proper  disposal of waste. Biogas is a viable solution to this problem because there is incentive in 
proper disposal of waste, we would be hiring local villagers at competitive wages to collect waste from 
sources such as cities, farms, beaches, resorts, and private residences.  Furthermore, methane is a valuable 
energy resource which is fairly easy to use, making it an appealing product. The gas can be used in a 

8 http://www.unicef.org/infobycountry/madagascar.html
9 http://tilz.tearfund.org/Research/Water+and+Sanitation
10 http://www.appropedia.org/Biogas_start_up 
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number of productive ways: it can be burned to boil and clean water or it can be sold to other companies 
and individual families to be used for cooking and powering generators. The production of biogas has the 
potential to reduce the dependence upon importing oil and other fossil fuels, and using wood as the main 
fuel source.  Reducing wood combustion will reduce the rate of deforestation and help preserve the 
natural beauty of the island. Slurry is a powerful fertilizer, and since Madagascar is mainly an agriculture 
based economy, there is the potential to boost crop yields using a locally produced slurry. 
 
The Dilemma
 

The group arrived in Antananarivo, Madagascar, and as soon as they met up with Zoe they went 
to work.  Zoe caught them up on some political, social, and environmental issues that had come up over 
the last few years.  The group traveled to Fianarantsoa Province, where they met up with David’s old 
hosts.  The hosts told the A-Team that they were interested in cleaning waste off the beaches to reduce 
sickness amongst the general population and increase visitors to their resort.  They also wanted to be 
stewards of the environment, by reducing the waste from bottled water sold to tourists and changing their 
heating source from wood to something with less of a negative environmental impact.  They had a water 
purification system inside their resort, that was fueled by most combustible heating sources.
 

“Well, we came up with a business idea on the plane that Eric says will work in Madagascar.  
We want to build a biogas digester to place somewhere in Madagascar.  It would produce more than 
enough methane to use as a fuel source for your resort and more than enough methane to also heat your 
water, reducing the need for bottled water.  However as we’ve learned more about Madagascar, we have 
take into consideration that placing it in Fianarantsoa Province might not be the smartest decision for 
our business.  We have to take into consideration that it might be more profitable to put a digester in 
Antananarivo Province, outside a major population and business center.  We also might be able to impact 
more people in Antananarivo, but we are aware that the types of people are different from province to 
province,” David told his hosts.
 

David’s hosts were mildly upset and told them of all the different types of Malagasy people and 
tourists that could be affected by placing five smaller biogas digesters in empty private buildings they 
owned within the tourist towns.  “You could help the locals by giving them slurry to put on their crops, 
you know how most villagers farm for a living.  You could reduce environmental impacts by putting 
waste to use, rather than letting it get into the fresh water supply.  And you could help us and yourselves 
by making money selling methane to us and other local businesses!” 
 

The group traveled back to Antananarivo to see if there was a business opportunity in the 
province.  Zoe got them into contact with a brick manufacturing factory that offered them a building to 
place a large biogas digester in if the group would sell the methane back to the factory.  Now the group 
faced a real dilemma between whether to place one large digester in Antananarivo Province or five in 
Fianarantsoa Province.   
 

Antananarivo
The business model for Antananarivo has a strong attachment to the brick manufacturing 

business that is widespread in this city. Biological waste would be collected by local people, they would 
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be compensated per kilogram of waste. This would hopefully give an incentive for people to properly 
dispose of their waste. The methane gas would be sold to the clay brick makers as a replacement for 
charcoal, reducing deforestation. Methane would be sold for a competitive price relative to charcoal and 
other energy fuels. The processed slurry would be given to large local farms, which would be utilized to 
fertilize rice paddies among other crops. The Antananarivo option was calculated to financially break 
even within 21 weeks. The main issue with placing the processor in the city will be government.  
Antananarivo has a complex permission system with various bureaucratic hoops to go through.  In 
Antananarivo, more waste being disposed would lessen the amount of waste getting into clean drinking 
and sanitation water sources.  

       
Fianarantsoa

Fianarantsoa’s biogas processors would function in a similar manner to the Antananarivo version, 
the biological waste would be collected by locals, but instead of having a central processor there would be 
five satellite processors throughout the village. The methane would be sold to the host’s resort; to power 
it, clean the water, and reduce bottle water consumption.  Excess methane would also be sold to locals 
and local businesses for use in cooking and water purification.  The processed slurry would be given to 
small local farmers, which are most of the population, as fertilizer.  It was calculated that with this option 
breaking even was possible after 28 weeks. The government in Fianarantsoa is a lot more relaxed than the 
government in Antananarivo, which would make it relatively easy to implement the processor.  If this 
model is successful, it could be  easily applicable in other tourist areas. The main issue with putting the 
digesters in Fianarantsoa is the insecurity of methane purchasers.  Fianarantsoa would also have cleaner 
beaches, villages, towns, and water as waste is collected, attracting more tourists and improving the 
economy of the area.  
 

Financial Consideration
A waste cycle for the biogas processor lasts 28 days.  This is from when the waste is put into the 

digester until it turns into slurry and methane.  The Antananarivo gas processor produces 360000 m3 of 
methane gas each waste cycle, and together the Fianarantsoa gas processors produce 240000 m3 of 
methane gas each waste cycle.  The Antananarivo biogas processor produces enough methane gas to use 
as an energy source to make 300,000 bricks per waste cycle. The Fianarantsoa gas processor produces 
enough methane gas to boil and purify 6,340 liters of water per waste cycle. For both cases, each cubic 
meter of gas is sold for $.04. The net profit per waste cycle for the Antananarivo plan is around $9800, 
and $6060 for the Fianarantsoa plan. The Antananarivo project breaks even after 21 weeks, whereas the 
Fianarantsoa project breaks even in 28 weeks. A biogas processor if properly maintained can last up to 30 
years or more.
 
The Decision:

 
The time to make a decision had come.  Each member of the group had a different idea for what 

direction they thought would be most effective.  Zoe had spent the previous two years working with 
UNICEF in many projects related to the Antananarivo region. She had developed a system by which 
purified water was more readily available for common people. Zoe had valuable experience dealing with 
the Antananarivo government, and Zoe wanted to help the Antananarivo Province considering it was her 
birthplace and she had done most of her work there.  
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David had a particular attachment to Fianarantsoa because of his hosts.  He wanted to please them 
and was willing to sacrifice some profit to choose the Fianarantsoa project because he also thought it 
would help more small farmers, tourists, and rural villagers while also doing more for the environment. 

“I believe that our cause is a good one, at the end of the day we are helping the people, and we 
are making their standard of living better. We’re giving Malagasy people incentives for them to get rid 
of their waste. We have a solution to our problem, but we have two different places to implement them, 
where do we go?” Asked Dylan.

 “We can’t forget the environment.  If we place the digesters in Fianarantsoa, I think we will help 
to reduce more disease by cleaning up the beaches and coastal villages, which is crucial to our mission,” 
said David. 

“ Deforestation is a pretty important issue as well, wood is a finite source of energy, and the brick 
making industry in Antananarivo is core to it’s economy, we need to give them a feasible alternative 
energy source. We would definitely help more people in Antananarivo.” Replied Zoe.

“Yes the Antananarivo option also gives us profits sooner, a business is not ran by good will 
alone,” remarked Dylan.  Dylan sided with Zoe, he was more interested at this point in making profit 
from his investment.  Considering he was supplying half of the funds to pay for the project, he wanted a 
large say in where the biogas digester plan was going to get implemented.  

 “Well, objectively speaking the Fianarantsoa option has more potential for growth, it would 
unleash a chain of events. Tourists would be happier with their stay, which in turn would make word of 
mouth run rampant, getting more tourists interested in Madagascar.  This means more business for us in 
Fianarantsoa and potentially in other regions as well,” Replied Eric.

There was too much disagreement amongst the group, although Dylan agreed with Zoe and Eric 
agreed with David.  Where was the smartest place to implement their business?  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Appendix
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Figure 1: Map of Madagascar
Source: http://www.nationsonline.org/maps/madagascar-map.jpg
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Figure 2: Map of Province Organization
Source: https://www.cia.gov/library/publications/the-world-factbook/geos/ma.html

Figure 3: Diagram of Government Hierachy
Source:  http://tilz.tearfund.org/Research/Water+and+Sanitation
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Figure 4: Organization of Malagasy Government
Source: http://tilz.tearfund.org/Research/Water+and+Sanitation

Table 1: Break even analysis of Antananarivo plan versus Fianarantsoa plan.

 Antananarivo Fianarantsoa

Digester Size 1728m3 240m3

Digester Quantity 1 5

Waste Capacity Total 900000kg 600000kg

Energy per m3 35.32kJ/kg 35.32kJ/kg

Energy per cycle 3.17GJ 2.12GJ

Average Cycle
 

28 days 28 days

Bricks created per cycle 300,000 N/A

Water Boiled per Cycle N/A 6340 liters

Water per day N/A 226 liters

Volume per cycle 360000 240000

Price for Volume of Gas $.04 per m^3                  $.04 per m^3

 Revenue per cycle $14400 $9600
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Initial investment $50000 $42000

Labor Cost per cycle                     $4000 $3000

Variable Cost per cycle $200 $140

Maintanance per cycle $400 $400

Total Overhead per cycle $4600 $3540

“Break even time” 21 weeks 28 Weeks

 
 
 
 
 

Figure 5: Schematic of Prototype Biogas Generator. 
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Figure 6: Prototype Biogas Generator

Figure 7: Prototype Digester
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