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I. Executive Summary 

A. Value Proposition 
KachraKundi in Karachi, Pakistan is a community of 2,000 people living in a landfill where 3,000 tons of urban 
garbage is dumped every day. em[POWER]'s model of change is centered on inexpensive biodigester 
technology. The equation is simple: organic waste equals methane; methane equals electricity. And electricity 
equals cashñthrough the host of value-added community-owned businesses that energy access will provide to 
this under-served community. This will provide better access to education, improve local health, and increase 
worker wages while reducing greenhouse gas emissions (methane is 21 times worse for climate change than 
carbon dioxide) and preventing health problems. This model can be extended to landfill communities around 
the world. 

B. The Problem 
KachraKundi epitomizes the waste of valuable resources in landfill slums. The residents of the landfill make a 
living collecting recyclables for money. They burn through the 40% organic content in the waste to make their 
work easier. The unsafe working conditions cause severe health problems and the low-margin work traps them 
in a cycle of poverty. Our project addresses two overarching problems caused by the existing status quo: urban 
waste overflow and extreme poverty. 

C. The Solution and Rationale 
We will turn the high organic content of landfill waste into a renewable energy source, reducing greenhouse gas 
emissions, and providing a sustainable revenue stream for communities living on landfills. Organic waste will 
be converted to methane fuel, powering a generator and electrical infrastructure for the community. This will 
address the community's lack of access to energy, identified as the major limiting factor for enterprise from our 
conversations with residents. 

 

In the first phase of the pilot project at KachraKundi, we will electrify an on-site school and health clinic being 
run by our partner non-profit, Al-Khair. This will allow the school to offer night classes and the health clinic to 
refrigerate antibiotics.Energy access will enable community owned business.These small businesses will employ 
local people, providing additional services and revenue for the community.  
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D. The Model and Target Markets 
Phase I: At the center of the venture will be a small commercially available power generator of 5.0 kVa, which 
will run on methane produced by the biodigester facility. The biodigester will be prepended by a sorting plant, 
where workers will separate organic waste from recyclables. Sludge from the bottom of the biodigester will 
enter a terminal compost production unit. The end products of this process will be electricity, recyclables, and 
compost, all of which will serve as revenue streams. 
 
Around this central module, other community owned business units will be built which derive complete or 
partial input from the electricity and by-products produced by our generator facility. These business units will 
function under the umbrella of a co-op. They will employ workers from the landfill community, who will be 
compensated through a combination of cash and shares. In two years the co-op will be entirely community 
owned. 
 
Phase II:After successful transfer of the co-op to full community ownership, a second phase will be 
undertaken in which cylinder farms will be used to expand the capacity of the original biodigester. The 
technology allows for new methane-production capacity to be added graduallywithout disrupting the existing 
mechanism. We will focus on extending electricity access to households throughout the landfill community and 
expanding the number of community owned businesses in the original co-op. Revenue will be generated by 
selling electricity at affordable rates. 
 
Phase III:With a sizable co-op in place and electrification of the local community complete, a final round of 
financing will be undertaken in order to greatly expand operations. Specifically, a large-scale waste-to-methane 
production facility will be built capable of employing many more people and selling excess electricity to the 
wider Karachi city grid, which currently faces massive power shortages. 

Business Unit Input Output On-site Market External Market 
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recyclables 
Biodigester,  

compost production unit 
Recyclable 
wholesalers 

Biodigester 
Facility & 
Electricity 
Generator 

Organic waste 
Electricity 

(methane), sludge 
School and health clinic,  
compost production unit 

Phase II: 
Community 
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Compost 
Production Unit 

Sludge and 
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waste 
Compost Organic farm 

Compost market  
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Organic Farm 
Compost,  

seeds and water 
Fruits and 
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School and health clinic Community 

Handicrafts Textiles 
Handmade 
handicrafts 

--- 
Karachi stores and 

boutiques 

Outdoor Cinema Electricity Entertainment --- Community 
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E. Team and Strategic Partnerships 

 
 

F. The Competitive Advantage 

× Community Contacts 
Al-Khair, successful non-profit school and health clinic operating since 1983 
Pakistani members of em[POWER] have already worked on-site, developed personal connections 

× Biogas Technology 
Cheap, efficient, and proven over six decades 
Officially promoted by the Pakistani governmentõs òBiogas Support Programó 

× Demand for Electricity 
On-site: school, health clinic, and surrounding community have expressed clear demand if supplied at 
affordable prices 
Karachi: 18 million people facing regular blackoutsñscalable to sell surplus to the national grid 
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II. Problem & Opportunity 

The last century witnessed an unprecedented explosion in 
world population, rising from approximately 1.6 billion people 
in 1900 to 6.8 billion people in 2010.1 Attributable in large part 
to decreasing mortality rates and the "green" agricultural 
revolution, this population increase has not been evenly divided 
geographically or socioeconomically. Overall growth in Asia, 
Africa, and Latin America has far outweighed that of Europe 
and North America where growth rates today have leveled off 
or even begun to decrease. Further, population growth is becoming increasingly concentrated in urban areas 
over timeñwhile in 1800 only 3% of the world's population resided in cities, by the end of the twentieth 
century this percentage had risen to 47%.2 The world's population is predicted to rise to 8.9 billion by 2050, 
with the vast majority of that growth occurring in the megacities of the developing world, for the first time 
crossing the threshold where the majority of the world's population lives in urban versus rural environments. 

The practical implications of this growth are immense. While wealthy developed nations have been able to 
finance the necessary infrastructure to accept growing populations, extremely poor nations are rarely in a 
position to do so. Yet economic opportunities in rural areas are extremely limited, and people continue to flock 
to the slums of the megacities in search of higher wages and access to water, food, and energy supplies. Climate 
change is only going to make the situation worse, with large sections of now arable land in the Middle East, 
Africa, and East Asia becoming water-deprived and agriculturally unproductive. The result will be massive 
unsustainable growth of impoverished sub-societies evolving in the shadows of megacity growth. 

A. Landfill Slums: Extreme Poverty and Urban Waste Overflow 

Urban slums face a wide range of difficult challenges due to their unique set of circumstances. The intersection 
of excessive population density without necessary infrastructure leads to extreme waste production that has 
nowhere to go but giant landfills at the fringes of the city limits. Impoverished people, looking to make a living, 
resort to scavenging in these sites for recyclable materials (metals, plastics, glass, etc.) that can be sold to 
wholesalers. For both the global environment and the scavengers who live and work in these sites, a number of 
serious problems currently exist that the em[POWER] model seeks to address. 

B. Environmental Challenges 

Landfill slums, unlike landfills in the developed world, are frequently uncovered, exposing rotting organic 
material directly to the atmosphere. This practice leads to enormous uncaptured methane emissionsña 
greenhouse gas that contributes dramatically to climate change. According to the Intergovernmental Panel of 
Climate Change (IPCC) Second Assessment Report, over a 100-year time period, a methane (CH4) molecule is 
21 times more effective at trapping heat in the atmosphere compared to a molecule of carbon dioxide (CO2).3 
As a result, developing strategies to mitigate methane emissions from landfill sites, especially in the unregulated 
landfills of the developing world, will be an extremely important component of fighting global climate change. 
Further, the escalating energy demands of enormous population centers are exerting undue pressures on 
electrical grids, resulting in rolling blackouts. The massive scaling up of fossil-fuel powered generation plants to 
meet these new energy demands would be catastrophic for climate change, let alone for world fuel prices. Yet 
methane is just the chemical term for natural gasñthe most efficient fossil fuel on the planet. Capturing the 
methane from organic waste directly as fuel to supply growing energy needs will be one of the smartest possible 
approaches to combat climate change on both the landfill emissions and new energy production fronts. 

                                                           
1 United Nations Population Division. 
2 http://www.citymayors.com/statistics/urban_2006_1.html 
3 http://www.epa.gov/methane/scientific.html 
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C. Lack of Energy Access 

Blackouts in developing world megacities are frequent due to excessive demands on the grid, yet even worse 
problems face the individuals who live and work in the landfills themselves. Entirely cut off from the grid, the 
vast majority of landfill shanty towns have no access to electricity, meaning that the basic amenities required for 
modern life such as lighting, fans, and access to telecommunications are out of reach for millions worldwide. 
Kerosene is frequently the only alternative for lighting under these circumstances, but it is costly, flammable, 
and the fumes lead to health problems over time in the confines of shanty life. Without reliable access to 
electricity, these urban communities have virtually no chance for real advancement compared to wealthier areas 
of the megacity. em[POWER]'s model of distributed energy generation from organic waste will allow for the 
electrification of landfill communities, leading to improved standards of living and opportunities for improved 
education, health, and economic advancement. 

D. Health Problems 

In order to make scavenging easier, landfill residents frequently burn the trash that enters the landfill in order 
to eliminate the organic material from the co-mingled recyclables. Working amongst these burning piles of 
trash leads to respiratory infections, illness, and frequent burns to hands and feet that can become further 
infected. Allowing organic material to sit and rot has its own negative health effects, leading to the spread of 
disease through pathogens. With no access to healthy sources of entertainment, many scavengers resort to drug 
use in order to escape the drudgery of their work. Nonprofit health clinics seeking to help residents in such 
communities generally lack electricity access to provide the refrigeration necessary to deliver antibiotics and 
other life-saving medications. 

E. Education Problems 

Due to the low wages afforded by scavenging, many 
children must work alongside their parents rather 
than attending school. Even for those that could and 
want to attend, the capacities of local nonprofit 
schools are frequently overrun. Without electricity to 
provide indoor lighting these institutions are severely 
limited in their ability to offer night classes, meaning 
that many willing students must be turned away. 
Schools in hot climates cannot run fans and 
computer access is not possible. Further, without lighting at home, students do not have the option of reading 
and studying after work hours, meaning that their chance to gain a competitive education is seriously 
handicapped. 

F. Lack of Economic Advancement 

Landfill scavenging is extremely low-margin work. Because scavengers generally operate independently of each 
other, they are not able to attain the efficiency and economies of scale available to large material recycling 
facilities in the developed world. Wages on the order of approximately $2 per day are standard, assuming 
reasonably good access to wholesale markets. These earnings place scavengers well below the poverty line, and 
the low skill level of their work relegates them to lives devoid of continuing education and advancement. 
Further, by burning off the large organic content of landfill waste, scavengers are destroying the economic 
value of this waste to be used as an energy source for their own communities. By organizing scavengers into a 
centralized sorting facility that can increase the efficiency of their recyclables sorting, capture the organic waste 
for methane production, and create a co-op of related community-owned businesses, the em[POWER] model 
will fundamentally alter the way that such communities operate and provide new avenues for economic 
advancement. 
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G. Kachra Kundi Pilot Site 

KachraKundi, a landfill community on the outskirts of Karachi, Pakistan epitomizes the waste of valuable 
resources in landfill slums. The residents of the landfill make a living collecting recyclables for money. They 
burn through the 40% organic content in the waste to make their work easier. The unsafe working conditions 
cause severe health problems and the low-margin work traps them in a cycle of poverty. Our venture will 
effectively address the two overarching problems caused by the existing status quo within this community: 
urban waste overflow and extreme poverty. Having proven the workability of the model in KachraKundi, 
em[POWER] will expand operations first to other landfill communities in Karachi, then Pakistan as a whole, 
and finally worldwide. 

III. Mission & Vision 

em[POWER] seeks to revitalize landfill communities throughout the world using a modular and scalable 
cooperative development model.  

By coordinating and streamlining the waste sorting process of landfill scavengers, the em[POWER] model will 
improve the sorting efficiency of recyclables, turn organic waste into electricity and high quality compost, and 
provide the nucleus for a host of community-owned businesses. This will in turn provide community access to 
electricity, enhance educational opportunities, improve local health, and raise worker wages, while reducing 
greenhouse gas emissions and waste overflow.  

By having a series of autonomous co-op units around the world, em[POWER], as an umbrella organization can 
help them access markets which require scale for entry. 

IV. Solution & Theory of Change 

A. Severe Poverty 

The severe poverty found in landfill slums is a result of three main factors. Whole communities are relegated to 
low-margin inefficient work, which is perpetuated by limited access to education and training and limited career 
and job opportunities. 

em[POWER] believes that we can improve this situation by organizing the community in order to pool the 
efforts of landfill residents and increase the efficiency of their work. By building a biodigester and using the 
organic waste to generate electricity and a host of off-shoot community businesses, em[POWER] will provide 
immediate opportunities for training and employment right on-site. These are skills and job experience that will 
not only allow our employees to make better wages in the short-run, but will also improve their employability 
in the long-run. 

B. Urban Waste Stream: Dead-end of a Linear Process 

Urban waste in landfills is currently the dead-end of a linear production process. em[POWER] hopes to help 
change this equilibrium by turning urban waste at landfill sites (especially non-recyclable organic waste) into a 
valuable resource that will feed back into the production cycle, both through the recapture of valuable 
recyclables as well as turning organic waste into a source of renewable electricity and high-quality compost.The 
idea is to move away from a linear production cycle and towards a looped cycle. 

 

Fig.i) Current Equilibrium 

Extraction Manufacturing Distribution Consumption Waste
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Fig.ii) em[POWER] Equilibrium 

Landfill communities are already using urban waste as a resource, looping it back into the production 
cycle.Unfortunately, because of their marginal status in the economy, they do not have the resources to fully 
benefit from their work. Instead, they bear the full brunt of this dangerous and inefficient task of scavenging, 
resulting in grave health problems, education problems, lack of economic advancement, and lack of access to 
basic amenties such as electricity.em[POWER] plans to provide resources to help these communities more fully 
benefit from their work.In doing this, we will address the the root causes of severe poverty while dealing with 
the health and environmental impacts ofurban waste overflow.  

The em[POWER] model will increase access to education by providing schools already at capacity with 
electricity for lighting in order to offer night classes. Further, the vocational training that we will provide to 
local workers will develop new skills to allow for upward mobility through avenues both inside and outside of 
the landfill community. em[POWER] will improve local health by giving health clinics the ability to refrigerate 
antibiotics and other medications. Additionally, removal of organic waste from the top layer of the landfill will 
help to reduce the presence of rotting organic material that is the incubator for disease in the community. By 
eliminating burning from the collection process, the prevalence of lung disease and burns will be dramatically 
reduced. 

The use of biodigester technology is growing rapidly worldwide, and extensive evidence has shown that 
methane production from waste mixes containing high percentages of organic material can be performed in an 
efficient and environmentally friendly manner. However, up until this point, most methane from waste 
production has remained limited to two main categories. 

1) In the developed world, it has become standard to outfit landfills with methane collection systems that either 
burn off the excess methane to reduce greenhouse gas emissions (1 molecule of CH4 has approximately 21 
times more impact on climate change than 1 molecule of CO2) or else collect the methane for electricity 
generation. 

 
2) In the developing world, biodigesters have remained limited in size, mostly used for single-family homes 
where the methane directly fuels a stovetop. 

 
We believe that our model can break out of these standard categories by increasing the scale of biodigesters to 
take advantage of the huge concentration of organic material contained in urban landfills across the developing 
world. Our model challenges the assumption that large-scale power production can only be possible through 
the involvement of multi-billion dollar enterprises. It instead focuses on low-cost solutions that integrate well 
into landfill communities already in existence.By coordinating the efforts of landfill residents, we can increase 
the efficiency of their activities through economies of scale, rejecting the notion that urban waste recycling 
must perpetually remain a low-margin commercial activity. 
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V. Team & Advisors 
em[POWER] is a team of Princeton and Rutgers undergraduate and graduate students, with a common interest in using 
inexpensive technology and an innovative community-based approach to landfill community development around the 
world.  

 

Princeton University 

Envisioned and taught by visiting Harvard Professor, Gordon Bloom, the Social 
Entrepreneurship Lab was the incubator for em[POWER]õs current business plan.It has since 
grown into much more than coursework, maintaining a Princeton Core of students to 
research and develop a workable business plan, as well as fundraise to establish meaningful 
results on the ground.  

 

Rutgers University 

Led by Ryan Integlia and NasirUddin, the Rutgers University Team tackles public relations, 
interfaces with the EcoComplex, and handles the legal aspects surrounding the non-profit 
status of em[POWER]. Recently it also organized an art exhibition with children artwork 
from KachraKundi. 

A. Princeton University Core Team Members 
 

 

FaaezUlHaq is a computer science major from Pakistan and a Davis Scholar. A resident of Islamabad, he 
has previously worked on-site, organizing contacts and working with the non-profit school and health clinic. 
Having worked on a One Laptop Per Child project in a small village in Sierra Leone, he also has experience 
in grassroots community organization. 

 

Tiffany Tong is an Electrical Engineering PhD student working on organic solar cells and light emitting 
devices at Princeton University. Born and raised in Milwaukee, Wis., she did her undergraduate studies at 
the University of California-Los Angeles, where she majored in Electrical Engineering and minored in 
Political Science. 

 

Dalia Nahol is a Sociology major from Oregon pursuing a certificate in Environmental Studies. She has 
experience in community organizing in Princeton, NJ and neighborhood revitalization projects in her 
hometown. Dalia is an intern at Princeton Universityõs Office of Sustainability, where she helped establish a 
bicycle co-op this summer. As Co-Chair in NJPIRG-AmeriCorps Community Water Watch, she 
coordinated stream monitoring, planned relief efforts in disaster areas, and organized events for community 
awareness of water issues. 

 

Jacob Hiller is a chemistry major pursuing certificates in Environmental Studies and Sustainable Energy. He 
has previously worked at the Department of Energy through their Professional Internship Program and has 
managed the school recycling report system for the Columbia, South Carolina area for over eight years. He 
was the winner of the top cash-prize for the Princeton Pitch 2009 Competition for his ReVino Recycled 
Wine Bottles company concept. 

 

Michael Smith is a molecular biology major from Panama and a Davis Scholar. He was recently awarded the 
Rotary Ambassadorial Scholarship for his plans to employ beekeeping as a tool for development. He has 
also led groups on rural farming projects and founded a ceramics studio for at-risk gang youth in urban 
slums. While not working in the yeast lab, he enjoys playing with bees and trees. 

 

Fahad Shams is a Master in Finance student. He has previously worked at Mercer in actuarial consulting for 
two years and gained a deeper understanding of risk analysis and business strategy. Through internships 
ranging from M&A and marketing (Citibank and Imperial Chemical Industries respectively) in Pakistan to 
equity trading and financial advising (Bank of America and Merrill Lynch respectively) in the U.S., he has 
gained exposure to unique business settings. He has also worked with several non-profit organizations (such 
as CARE and SOS Childrenõs Village) in Pakistan. 
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B. Advisors 

 

Candace Chandra 
Lecturer in Public and International Affairs, Woodrow Wilson School 
Owner and President of Canary Strategies LCC 

Candace Chandra is an expert in site contamination and health. Before founding and 
presiding over Canary Strategies LCC, a consulting firm for biological and chemical 
contamination, she worked as the Acting Regional Adviser for the World Health 
Organization. Her expertise in waste to energy and healthcare projects provides 
invaluable experience to em[POWER]. 

 

Brian Trelstad 
Chief Investment Officer of the Acumen Fund 

Managing an investment portfolio of over $30 million, Brian Trelstad has intimate 
knowledge of the diverse work being done in the developing world. Before Acumen, 
he worked as a healthcare and non-profit consultant for McKinsey & Co. Having 
reviewed the em[POWER] project multiple times, he remains a source of practical 
expertise and metrics analysis.  

 

Frank Felder 
Director, Center for Energy, Economic & Environmental Policy, Rutgers University, NJ 

Located at the nearby Rutgers' Edward J. Bloustein School of Planning and Public 
Policy, Dr. Felder provides academic and professional advice on the issue of energy 
and its impacts on economic and environmental development. His research focuses 
on restructuring electric power systems, an integral element of our power solution.  

 

Gordon Bloom 
Dean's Visiting Professor of Entrepreneurship, Keller Center for Innovation in Engineering 
Education, Princeton University, NJ 

Founder of the Social Entrepreneurship Collaboratory at both Stanford and Harvard 
University, Professor Bloom provides the course structure in which em[POWER] 
was developed. He is the author of Social Entrepreneurship: New Models of Sustainable 
Social Change. His careful guidance both inside and outside of the classroom remains 
integral to our groupõs growth and success. 

 

VI. Market, Competition & Risk Factors 

em[POWER]õs target market expands in phases, corresponding to the capacity of business units. At each phase, 
the target market is a dynamic hybrid of the local community at the landfill site and the larger Karachi market 
outside. The expansion of the target market and its composition is illustrated in the figure below: 
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Fig. iii) Target market across three phases of expansion 

 
Currently, 9,000 tons of solid waste is being generated in Karachi per day, and this number is expected to reach 
between 16,000 and 18,000 tons per day by 2020. Of these 9,000 tons, 3,000 are being deposited at our target 
site, KachraKundi, which is the largest landfill site in Karachi. This immense, non-utilized resource becomes 
the source of additional value created at each phase of the enterprise. 

A. Market features: Ascertaining Demand 
One of em[POWER]õs primary products will be electricity generated from the non-utilized organic waste at the 
landfill. The target market at each of the three phases will expand thus: 

 

 

Fig. iv)Customer segmentation across phases 

In the first phase, the market served will remain limited to the school and health clinic, and the students and 
patients serviced by them. The school currently has 200 students and the health clinic sees a volume of 40 
patients per day. In Phase II, we will expand in order to serve a large proportion of the 2,000 residents living in 
the landfill community. Given that the average household consists of five people, this will represent a market 
of approximately 400 households. Finally, in phase III, we will generate enough electricity to sell to the 
electricity grid that services the city of Karachi, a total population of 13 million people.  

There is demonstrated demand for electricity in each of the segments being targeted: the school is at capacity 
and needs electricity to have evening classes and fans during summers. The health clinic needs a refrigerator to 
store medicine and a fan for more sanitary conditions in the clinic. They have resorted to illegally running a 
single line from the distant grid, which, in addition to being a precarious arrangement, merely provides enough 

Phase III:

Phase II: 

Phase I:

ɆLarger Karachi Grid

ɆKachra Kundi residents

ɆSchool and Health Clinic
ɆOn-site businesses
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electricity to run a single light bulb or a small fan at a time. The combined average demand of the school and 
the health clinic is estimated at 2.0 kVA. 

The demand from other business units under the em[POWER] co-op will total another estimated 2.0 kVAin 
the first phase. This would progressively grow over the phases to a total of 10.0 kVA in the third year. The 
main expected consumer would be the Handicrafts production unit. 

The additional segment in phase II, the residents of KachraKundi, use kerosene lanterns for light in the 
evenings. Electricity access, combined with promotion of cheap, long-lasting LED lights will provide a 
healthier, more convenient alternative to the current arrangement. In addition, we see electricity access as a key 
to value-addition in the products being made by local entrepreneurs of the community. Using an estimate of 
0.25 kVA/household (enough to run a large fan and several LED lights), we project that 100 kVAcapacity 
should be enough to service the current community. We realize however, that of all the segments being 
targeted, the demonstrated demand of electricity is the most unclear for this segment, and therefore plan to 
initiate a concerted PR campaign during Phase I, demonstrating the benefits of cheap electricity access to the 
community residents. Because our production capacity grows in a modular fashion in Phase II, the actual size 
and rate of our expansion will depend on perceived demand. 

In Phase III, em[POWER] will tap into a huge seasonal electricity deficit of 200-800 MW in the Karachi 
municipal grid as an Independent Power Producer (IPP). The Karachi Electrical Supply Company (KESC) is a 
public utility company responsible for supplying electricity to Karachi and its surrounding areas. KESC 
currently receives power generation support from three IPPs: Tapal Energy, Gul Ahmed Energy, and Unood 
Energy. Despite these power sources and supplements from the Water and Power Development Authority 
(WAPDA) of 600 MW (Hub Link &Jamshoro OHL Transmission Line), KESC regularly faces a shortfall of at 
least 200 MW. This leads to regular blackouts in the city and is a point of such major concern to its residents 
that in late 2009, it led to citywide protests and violence. The electricity demand in Karachi is projected to grow 
further at 8% annually. The government is cognizant of this gap and is actively providing incentives to IPPs to 
set up electricity production units and sell electricity at market rates (projected to be $0.108/kWh4) to KESC. 

In addition to electricity, the by-products of electricity production will make possible five more business units. 
These business and their respective customer segmentation are illustrated below: 

 

Fig. v)Byproducts and their target markets 

B. Market features: Competitors 
One of the central strengths of our business model is the near-complete absence of existing organizations 
operating in the same space that would pose competition. Access to electricity in the landfill community is 
close to zero percent, the only exception being the single electrical cable currently powering the school and 
infirmary using stolen electricity from a distant grid connection. The power that this cable provides is 
insufficient to service the growing electrical needs of the existing buildings and represents a precarious and 
illegal temporary fix for the long-term provision of energy services. Household access to electricity is 
completely non-existent. Given these facts, neither Phase I nor Phase II should face any serious competitive 
pressures from outside electricity sources. Our most realistic competitor in Phase II is kerosene, which is 

                                                           
4 Based on an 8% inflation rate 
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currently used for lighting, and over which we have a competitive edge because not only will our electricity be 
cheaper, it will be a healthier alternative to kerosene as well.  

Moving to Phase III, however, will create significant new challenges. KESC is the primary energy supplier for 
the Karachi municipal area. It is an integrated public power utility company with exclusive franchise rights to 
serve Karachi and its surrounding areas. While the government promotes new IPPs to enter the electricity 
production market, given the massive shortfall, the IPP space is competitive (three existing IPPs, with the 
largest, HUBCO producing 1200 MW)5 and many new entrants have to face the additional challenge of 
obtaining several No Objection Certificates (NOCs) from the district and federal governments. 
 

C. Market features: Threat of new entrants 
 
Growing worldwide interest in using waste for power generation purposes makes possible the threat of other 
companies entering the landfill site and undercutting our operations. However, a number of barriers to entry 
make the possibility of such threats unlikely in both the short and long-term. Community distrust of outside 
organizations has been a key challenge in formulating our own business strategy, resulting in our choice to use 
a series of phases that work within the existing community organization framework in order to build trust and 
support for our efforts. Our ability to pair early on with the school and infirmary represents a key advantage 
that our organization will have compared to potential future competitors. By developing close working 
relationships with community leaders at those institutions, we will be able to enter our market with the help of 
insiders, helping to shape our public image as a community-owned effort. New competitors will have a difficult 
time establishing these same kinds of relationships once we have entered the market. A precedent supporting 
this position already exists, whereby a Shanghai-based company was forced to abandon its project in the area 
because it planned to evict the resident community before starting operations. 
 
Another potential threat to our model involves possible future changes to the regulatory environment regarding 
waste disposal and management in Karachi. If more municipal control were to be extended over the landfill 
operation or if the city chose to move or otherwise regulate the current waste streams, such moves could 
potentially complicate our model and ability to operate under our current strategy. Therefore a working 
relationship with the relevant municipal authorities is crucial.  
 

D. Market features: Threat of Substitute Products or Services 
 
Given the enormous excess of organic waste that plagues Karachi, it seems unlikely that emerging substitute 
uses for our waste streams could significantly affect the ability of our organization to gain effective input supply 
for power generation. Additionally, the remoteness of the landfill site and the high degree of poverty of the 
landfill community population greatly dissipate the threat of major new players developing substitute energy 
supply mechanisms for our target population. We are creating energy from a free resource and distributing it 
locally. In phase II or III, where the threat of substitutes is most significant (as the citywide power deficit in 
Karachi is unlikely to be upset by the entry of a single IPP), consumers will have an incentive to buy from an 
enterprise they own themselves (since em[POWER] works on a community-owned, co-op model, as explained 
in later sections of this plan). 
 

VII. Strategic Partners  
We have identified potential funding sources and are continuing to forge partnerships that will support our 
project. These relationships encompass an extensive network of advisers, mentors, and potential investors who 
can all bring in their unique skill sets and experiences from the private, social and public sectors.  
 

                                                           
5 Power Sector and the Role of the IPPs: http://www.pakistaneconomi st.com/database2/cover/c2001-31.asp; accessed on 
January 8th 2010 

http://www.pakistaneconomist.com/database2/cover/c2001-31.asp
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Government 
Partnership 

We are currently in the preliminary phases of forming a partnership with the mayor of Karachi. 
The mission of our project is aligned with the local government's goals. According to the Karachi 
Strategic Development Plan 2020, which was prepared by the City District Government of 
Karachi, recommendations for solid waste management include: 
 
a) òAn enabling environment for supporting private sector involvement in the segregation, 
recycling, collection, transfer, treatment and disposal of wastes shall be undertaken.ó 
b) òGeneration of electricity from solid waste shall be promoted through appropriate technologies, 
and suitable projects for composting and energy production shall be undertaken.ó  
 
This suggests that the government wants to encourage both private sector investment and 
participation in projects related to solid waste management and renewable energy. As our goals are 
aligned with the governmentõs own development strategy, the latter should be eager to help us.  

Eco-
Complex 
Rutgers 
University 

We have already formed a partnership with Rutgers EcoComplex, which is Rutgers University's 
Environmental Research and Extension Center. This center provides an ideal platform for 
collaboration between academia, government, and the private sector and pooling their respective 
resources and expertise. This partnership can prove to be a springboard for future alliances. 

Association 
for  
Development 
of Pakistan  

We are seeking to partner with and get funding from The Association for the Development of 
Pakistan (ADP), which defines itself as a 'volunteer-driven venture philanthropy organization.' 
Their mission encompasses improving the lives of underprivileged people in Pakistan through 
providing funding for development projects that have the potential to create a lasting impact.  

Acumen 
Fund 

We have consistently been in touch with representatives from the Acumen Fund, which is a non-
profit global venture fund that seeks to resolve poverty issues through entrepreneurial approaches 
and market-oriented solutions. As Acumen focuses on larger scale projects, this partnership will 
prove particularly useful in the latter phases of our project. Acumen could potentially serve as a 
funder or could help us identify other sources of funding. 

Al-Khair 
Foundation 

We have forged a partnership with Mr. Muhammad Mazahir, the founder of Al Khair Foundation, 
which built a school in KachraKundi in 1987.Al Khair provides free education and gives free meals 
to landfill children. The foundation is partly supported by the Japanese government. Its school 
conforms to the national educational standards in Pakistan, and has already been successful in 
sending fifteen students to international universities.  
 
As Al-Khair is highly respected by the local community, landlords, and mafia, this partnership 
would prove crucial in gaining and sustaining community support. In order to nurture a healthy 
relationship, we organized a student group trip to the landfill in 2009. The students led an art 
activity for roughly sixty children (aged 8-10). Thereafter, the childrenõs artwork and the trip photos 
were exhibited in the U.S. in order to both raise awareness and funding. 

Potential 
Investor 

We are conducting discussions with a potential investor who has expressed his willingness to make 
an initial investment of $10,000. If we are able to recoup this investment in a few years, he is willing 
to consider investing an additional $100,000 in our project. 

VIII. Strategy & Business Model 

em[POWER]õs strategy centers upon a community organization business model that hires workers directly 
from the landfill to perform various tasks in a number of inter-operating business units.  

These business units will function under the umbrella of a co-op. Employees hired from the landfill will be 
compensated through a combination of cash and shares in the venture. We will expand operations in a series of 
successive phases. 
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The accompanying diagram shows a rough schematic of 
how we intend to transform the site directly surrounding 
the existing non-profit school and health clinic operating 
at KachraKundi. In the first phase of the project, we will 
build the necessary infrastructure to streamline 
recyclables sorting, methane production, electricity 
generation, compost production, and on-site gardening.  
 
In Phase I, we intend to hire 45 people from the 
KachraKundi community to work in our various core 
businesses: 

ü 20 workers in our recyclables sorting plant 

ü 5 workers managing our biodigester and generator 

ü 7 workers in our compost production unit 

ü 7 workers in our organic farm 

ü 4 workers making handicrafts for sale outside of the community 

ü 2 workers running our outdoor cinema 

In order to understand this process more fully, it is useful to follow the flow of waste through the site: 

 

Fig.vi) Waste flow model 

Mixed inorganic and organic waste directly from municipal dump trucks enters the recyclables sorting plant 
where workers successively remove various recyclable materials from a moving conveyer belt. To ensure a, 
relatively consistent stream of organic waste, we will choose to work with trucks coming in from residential 
areas, which are heavier on vegetative matter as opposed to greasy matter (anaerobic bacteria works best with 
non-greasy content). By coordinating workers in a line, each worker is able to specialize in the removal of a 
particular material, making the sorting process more efficient as the remaining trash moves down the line. 
Valuable commodities like metals, plastics, and glass will be removed first, while organic waste will be removed 
afterward. Material that cannot be recycled or composted will be returned to the landfill site. 
 
Recyclables will be sold to wholesalers already operating at KachraKundi, but by providing larger supplies of 
higher quality materials, we expect to negotiate higher prices than can normally be obtained by a single 
scavenger. A portion of our organic waste will be transported directly to our biodigester, a large underground 
concrete tank where organic waste and water are mixed and allowed to ferment. The biodigester will produce 
methane, which will be captured through a tube at the top of the tank and funneled into the nearby methane 
generator. The electricity produced by our generator will be wired directly to the school and health clinic, as 
well as the projector for our outdoor cinema and an additional business unit where workers will be employed 
making handicrafts for sale. 



 
17 em[POWER] Business Plan 

Undigested waste at the bottom of the biodigester forms a highly nutrient-rich sludge that when mixed and 
allowed to further biodegrade with additional organic material forms a high-quality compost. Our compost 
production unit will produce compost both for sale outside of KachraKundi in local agricultural markets as 
well as in our on-site organic farm. Currently, the non-profit school on-site provides daily lunches to its 
students, but it is forced to import food from outside of the community in order to fulfill this need. We intend 
to grow healthy vegetables to supply the school with the majority of its food needs, providing us a revenue 
stream and providing the school with local, organic food. 
 
In order to expand operations, em[POWER] will pursue additional consecutive phases:  

Year Phase Scale of Operations Electricity Production Market Served 

1 I 1 Biodigester 5 kVA 
School, Health Clinic, Cinema, 
Handicrafts 

2 

II 

2 Biodigesters (+1) 10 kVA 

KachraKundi Community, New 
Businesses 

3 7 Biodigesters (+5) 35 kVA 

4 12 Biodigesters (+5) 60 kVA 

5 20 Biodigesters (+11) 115 kVA 

6 

III Large Power Plant 10 MW 
Karachi, Pakistan  
Electrical Grid 

7 

... 

Phase II:After successfully electrifying the school, health clinic, and initial businesses, a second phase will be 
initiated in year 2 in which biodigesters will be progressively added over a four year period to expand the 
capacity of the original infrastructure. This strategy allows for new methane-production capacity to be added 
graduallywithout disrupting the existing mechanism. We will focus on extending electricity access to 
households throughout the landfill community and expanding the number of community-owned businesses in 
the original co-op. Revenue will be generated by selling electricity at affordable rates. 
 
Phase III:With a sizable co-op in place and electrification of the local community complete, a final round of 
financing will be undertaken in order to greatly expand operations. Specifically, a large-scale waste-to-methane 
production facility will be built capable of employing many more people and selling excess electricity to the 
wider Karachi city grid, which currently faces massive power shortages. 

Business Unit Input Output On-site Market External Market 

Sorting Plant Urban waste 
Organic waste, 

recyclables 
Biodigester,  

compost production unit 
Recyclable 
wholesalers 

Biodigester 
Facility & 
Electricity 
Generator 

Organic waste 
Electricity 

(methane), sludge 
School and health clinic,  
compost production unit 

Phase II: 
Community 

Phase III: Karachi 

Compost 
Production Unit 

Sludge and 
additional organic 

waste 
Compost Organic farm 

Compost market  
in Karachi 

Organic Farm 
Compost,  

seeds and water 
Fruits and 
vegetables 

School and health clinic Community 

Handicrafts Textiles 
Handmade 
handicrafts 

--- 
Karachi stores and 

boutiques 

Outdoor Cinema Electricity Entertainment --- Community 

 
Our venture will function as a community-owned co-op. From the revenues generated from sales of our 
recyclables, compost, food, new products, and cinema tickets, our venture will hire workers at a wage of $3 per 
day, representing a 50% increase over the current average community wage. All additional revenues will be used 
to pay back the initial investment, and shares will be distributed to employees proportional to their contributed 
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work hours. As the co-op continues to grow, shares will correspond to votes on management and operational 
decisions, in a similar way to how they function in standard corporate models. 
 
 
The co-op strategy has a number of significant 
advantages: 

× Keeps the community invested in 
the project 

× Builds toward community 
ownership 

× Returns initial investment to allow 
for growth in consequent phases 

× Proves the stability of the 
community, attracting other 
investors to enter 
 

 

IX. Financial Plan  

In year 1, we are going to embark upon Phase I of our pilot project, which encompasses providing electricity to 
the on-site school, health clinic, and community-owned businesses.Thereafter, we will make a gradual transition 
to Phase II, in which we sell electricity to the KachraKundi residents. In the meantime, we will also increase the 
scale of our community-owned ventures.Our goals for the first three years are summarized as follows:  
 

Year 1 
Embark upon Phase I 
Provide electricity to school, health clinic, and businesses 

Year 2 
Embark upon Phase II 
Double the scale of our businesses 
Install another bio-digester and start selling electricity on a limited scale 

Year 3 
Continue expansion 
Increase scale of businesses (5 times that of first year) 
Install 5 bio-digesters and continue selling electricity 

  
We intend to conduct our business on a cash-only basis in the first few years and want to ensure that we 
remain cash flow positive.Thus, rather than developing an income statement, we believe that a cash flow 
analysis would be more pertinent to our case. 
 

Cash Flow Analysis Year 1 Year 2 Year 3 

Cash Inflows       

        

Paper  $8,334 $19,912 $53,762 

Plastic  $22,472 $53,687 $144,955 

Metal  $4,376 $10,454 $28,226 

Glass  $4,396 $10,501 $28,354 

Compost $9,248 $22,095 $57,634 

Handicrafts $3,960 $9,461 $20,435 

Outdoor Cinema $1,980 $2,365 $2,554 

Organic Farm $3,960 $9,461 $20,435 

Electricity $0 $1,179 $7,877 

Fig. vii) Co-op model 
explained 
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Investor Grants $11,900 $9,929 $32,797 

Net Inflows $70,626 $149,044 $397,031 

Cash Flow Analysis Year 1 Year 2 Year 3 

Cash Outflows       

        

Capital Costs $11,900 $11,655 $50,639 

Salaries $40,500 $82,917 $196,274 

Marketing  $4,000 $8,880 $24,642 

Maintenance cost $2,000 $4,440 $12,321 

Distribution  $3,000 $6,660 $18,482 

Administrative expenses $6,000 $13,320 $36,963 

Miscellaneous expenses $1,500 $3,330 $9,241 

Net Outflows $68,900 $131,202 $348,561 

Net Cash Flow $1,726 $17,842 $48,469 

 
Cash Inflows 
 

- Our inflows include both investor grants and revenues generated through our businesses. Please note 
that we account for grants in the year that they are received (i.e. treat them as a cash inflow) rather than 
spreading them over a few years, as would be the case in income statements. 
 

- We will be actively seeking contributions from private donors and foundations. We are conducting 
discussions with potential investors for an initial investment of $11,900. For the purpose of the 
financial model, we are assuming that in year 1, we will be able to raise $11,900. In ensuing years, to 
scale up, we want to be able to raise investor grants equivalent to the excess of capital costs incurred in 
a certain year over the net cash flow that we generated in the prior year (For example in year 2, the 
assumed investor grants are òYear 2 Capital Costsó ð òYear 1 Net Cash Flowó i.e. $11,655 - $1,726 = 
$9,929) 
 

- We will generate revenues by selling the products of our community-owned businesses. According to 
our estimates, we will be able to handle 32 meters-cubed of trash per day in year 1. We will sort 
through the trash and separate the organic content, which comprises 40% of the total waste. We will 
recover paper, plastics, metal, glass, and mulch, (4.1%, 6.4%, 0.75%, 1.5%, and 10% respectively) and 
sell them in the Karachi market. We will be able to handle 64 and 160 meters-cubed of trash per day in 
year 2 and 3 respectively.  
 

- In order to calculate our revenue forecasts, we have used local Pakistani prices. Please note that we 
have assumed that the prices for our products and electricity are going to increase by 8% every year. In 
light of the fact that Pakistan is expected to have 11% inflation (estimated by IMF),6 this is a 
conservative assumption. Also, we intend to provide electricity at a 30% discount as compared to 
electricity purchased from the grid. 
 

Sale Price per unit in USD Year 1 Year 2 Year 3 
Paper (metric tons) 77.00 83.16 89.81 
Plastic(metric tons) 133.00 143.64 155.13 
Iron(metric tons) 221.00 238.68 257.77 
Glass(metric tons) 111.00 119.88 129.47 
Compost (metric tons) 38.00 41.04 44.32 
Handicrafts 3.00 3.24 3.50 
Outdoor Cinema (tickets sold) 0.20 0.22 0.23 
Electricity ($/kWh) 0.062 0.067 0.073 
Organic Farm (student meals) 0.40 0.43 0.47 

                                                           
6 4ÈÅ .Å×ÓȢ 0ÁËÉÓÔÁÎȭÓ ÉÎÆÌÁÔÉÏÎ ×ÉÌÌ ÂÅ ρρ ÐÅÒÃÅÎÔȢ )-& ÈÔÔÐȡȾȾ×××ȢÔÈÅÎÅ×ÓȢÃÏÍȢÐËȾÕÐÄÁÔÅÓȢÁÓÐȩÉÄЀωυυφς 
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Cash Outflows 
 

- Our outflows include both capital expenditure and annual costs incurred in our businesses. Please note 
that we account for capital expenditure in the year that they are incurred (i.e. treat them as a cash 
outflow) rather than spreading them over a few years (depreciation). 
 

- Capital costs: We expect to incur capital expenditures of $11,900, $11,655, and $50,639 in year 1, 2, 
and 3 respectively. These are as follows: 
 

Capital Costs Year 1 Year 2 Year 3 

Electricity Startup Costs       

Gas Piping $200 $222 $1,232 

Water piping $100 $111 $616 

Cylinders for gas storage $500 $555 $3,080 

Valves $50 $56 $308 

Pressure gauges $50 $56 $308 

Gas filtration (not immediately necessary) $1500 $111 $616 

Back flow protection system  $50 $56 $308 

Concrete $50 $56 $308 

Generator $1,500 $1,665 $9,241 

Compressor $200 $222 $1,232 
Company Incorporation & Registration in 
Pakistan $300 $333 $1,848 

Consulting & Legal Costs: Pakistan $500 $555 $3,080 

Chamber Setup Costs $700 $777 $4,312 

Marketing Costs $500 $555 $3,080 

Total  $6,200 $5,328 $29,570 
        

Composting Business Costs       

Chamber $500 $555 $1,848 

Miscellaneous Costs $100 $111 $370 

Total  $600 $666 $2,218 
        

Outdoor Cinema Costs       

Projector $500 $555 $1,848 

Miscellaneous Costs $100 $111 $370 

Total $600 $666 $2,218 
        

Recycling Business Costs       

Conveyor belt $2,000 $2,220 $7,393 

20 Gloves $200 $222 $739 

20 Masks $500 $555 $1,848 

Total $2,700 $2,997 $9,980 
        

Organic Farm Costs       

400 m2 Raised Bed $700 $777 $2,587 

Miscellaneous Costs $100 $111 $370 

Total  $800 $888 $2,957 
        

Handicrafts Business Costs       

Sewing machines & others costs $1,000 $1,110 $3,696 

Total  $1,000 $1,110 $3,696 

        

Total Capital Costs $11,900 $11,655 $50,639 
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- Salaries: We intend to employ 45 people from the landfill site to work for us in year 1.We will employ 
more people as we scale up our businesses (please note that we should benefit from economies of scale 
as we expand our businesses). We are going to pay an average salary of $3 per day, which is a 50% 
increase over the workersõ current daily revenue of $2. We have assumed that salaries will increase at 
11% per year, which is in line with expected inflation. 
 

Number of 
employees Year 1 Year 2 Year 3 

Composting  7  14  30 

Recycling/Sorting  20  40  80 

Organic Farm  7  14  25 

Handicrafts  4  8  20 

Outdoor Cinema  2  2  2 

Electricity  5  5  20 

Total 45 83 177 

 

- Administrative costs: We intend to hire 2 college graduates to manage the on-site businesses at an 
annual cost of $3,000 each in year 1. We intend to subsequently hire two and six more administrative 
employees in year 2 and 3 respectively. As before, we have assumed that salaries will increase at 11% 
per year, which is in line with expected inflation. 
 

- Marketing costs: We intend to spend $4,000 on our public relations campaign in year 1. This amount 
will be increased in each subsequent year according to the magnitude of our expansion (adjusted for 
inflation). 
 

- Distribution costs: We expect to incur $3,000 on transportation and distribution costs in year 1. 
Again, this amount will be increased in each subsequent year as we scale up (adjusted for inflation). 
 

- Maintenance costs: We expect to incur $2,000 maintenance costs in the first year. This will be 
increased as we scale up.  

 

- Miscellaneous costs: In order to be conservative in our financial estimates, we are accounting for 
unexpected expenditures. 

 

X. Measuring Against the Mission: Metrics for Evaluating Our Progress 

A. KachraKundi in Karachi, Pakistan 
 
Residents of the landfill burn through the 40% organic content in the waste to collect recyclables for 
money.This causes severe burns and respiratory problems. There is limited access to food, healthcare, 
education, career opportunities, and even recreation (there is also rampant drug use in the community as a 
result). The Al-Khair Foundation alleviates the situation somewhat by running a school and health clinic on-
site, but they are both at capacity and have little resources to take more students and patients. 
 
em[POWER]õs impact will be measured by change in indicators of the two overarching problems it seeks to 
address: Severe poverty and Urban waste overflow. Following are the major contributing factors to severe 
poverty, major symptoms of urban waste overflow, and our proposed plan to track them. 
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Fig.viii) Metrics 
 

B. Methods 
 
We will use both posttest-only control group design and static group comparisons in our measurements.Both 
of these involve an experimental and control group. This will allow us to control for other factors unrelated to 
our project that may be affecting the variables.As a control group we will use a nearby site, Gond Pass, in most 
of our measures. Since we will not have a control for the school and health clinic, we need to use a one-group 
pretest-posttest design. (See Appendix B for a more thorough discussion of methods) 
 
Phase I: Biodigester to Provide Electricity for Health Clinic, School, and First Community-owned Businesses. 
Employ Community Members under a Co-op model. 
 

Area Addressed  Metric Unit 

Achieving Target Operations efficiency Electricity produced kWh 

Achieving Target Operations efficiency Organic waste produced  Tons/day 

Achieving Target Operations efficiency Methane produced per unit organic waste Cubic meters/ton 

Increase in health clinic's capacity Patients attended to per day Patients/day 

Increase in school's capacity Students enrolled No. of students 

Improvement in working conditions 
Frequency of health issues in worker set 
before and after program set up 

Frequency of visits to health clinic 

Improvement in tools for workplace safety 
Use of protective waste sorting gear (e.g. 
gloves) 

No. of workers using protective 
sorting gear 

Added monetary value produced by 
members 

Difference in economic profits before and 
after setup 

New wage + Co-op shares 
 - Initial wage 

Feasibility of operations Cost of electricity production vs. market value Difference in Ruppees 

Severe poverty

Low Margin 
inefficient work

Mean wages

Mean wealth

Limited Access to 
education and 

training

School attendance

School hours of 
operation

Hours of formal 
education 
received

Hours of training 
completed 

(employees)

Verbal literacy (in 
community as a 

whole, long-term)

Math literacy (in 
community as a 

whole, long-term)

Limited career 
and job 

opportunities

Skills/skill level 
possessed 

(employees)

Variety of 
occupations  in 

community

Urban waste 
overflow

Health problems 
caused by  waste 

exposure

Respiratory 
illnesses

Burns

GHG  emissions

Methane released

CO2 released

Unwanted waste
Amount of unused 

waste
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Phase II: Provide Electricity for Community Members. Expand Community-owned Businesses. 
Following are the additional metrics that will be taken into account in the second phase: 
 

Area Addressed Metric Unit 

Improvement in quality of life Drug use No. of drug abuse related cases reported by health clinic 

Improvement in quality of life Crime No. of cases reported by community 

 
Phase III: Scale up existing business units, sorting plant and generator; Sell electricity as an IPP to the 
municipal grid. Following are the additional metrics that will be taken into account in the third phase: 
 

Area Addressed Metric Unit 

Environmental impact 
Proper disposal of methane for carbon 
credits 

Cubic meters of methane used 
by generator 

Environmental impact Amount of garbage properly disposed Metric Tons of garbage on-site 

 

XI. Scalability 
 
The pilot program will be undertaken in 
KachraKundi.There are many reasons for this 
choice, including, but not limited to our 
relationship with the Al-Khair Foundation, a 
willing community organization on-site, and 
Karachiõs position as one of the most 
populated cities of the world and subsequently, 
the excessive waste it produces. Making 
em[POWER] work at the first site and learning 
from the pilot is imperative for our continued 
success at the nine other sites in the 
surrounding area of the city of Karachi. After 
five years of the KachraKundi pilot, we intend to initiate projects 
at Jam Chakro, Gond Pass and the Dhabeji landfills, due to their 
similar high flux of waste. The following year, we envision 
em[POWER] operating in the six other sites in the arger Karachi 
area.At the end of this primary plan, we'll have seven years of 
experience at KachraKundi, two years at three other sites, and one 
year at six further sites.This wealth of experience will enable to 
move em[POWER] to a national level in Pakistan.  

A successful deployment in Karachi will give em[POWER] the 
credibility and experience to target other major landfill slums in 
Pakistan. The three major cities with similar landfill slums in 
Pakistan are marked in the map below: 

 

 

Fig ix) Landfill sites in Karachi Pakistan  

 

Fig. x) Major cities with landfill slums in Pakistan 
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XII. em[POWER]ing the World  
We have selected eight new cities worldwide, each characterized by its high population density, need for 
development, and concentration of urban slums, as potential candidates for future em[POWER] projects.We 
seek locations with high levels of unused waste, with a neighboring slum community lacking electricity, and 
thus, opportunity.Most importantly, the presence of a strong local partner who facilitates our community-based 
approach is fundamental.With these factors in mind, we have selected the following worldwide cities.Each city 
project will open up the possibility to do further projects in the same country.  

Our vision for international expansion embodies the same modular approach that characterizes our plan at 
every stage of individual deployments: develop small, self-sustaining units and keep adding similar modules to 
maximize impact. 

Slum Name City, Country Population in 2005 (millions)7 

Neza Mexico City, Mexico 4.0 

Cono Sur Lima, Peru 1.5 

Ajegunle Lagos, Nigeria 1.5 

Soweto Gauteng, South Africa 1.5 

Pikine Dakar, Senegal 1.2 

Imbaba Cairo, Egypt 1.0 

Dharavi Mumbai, India 0.8 

Kibera Nairobi, Kenya 0.8 

 

 

Fig. xi) em[POWER]õs long-term vision 

 

                                                           
7 http://commons.wikimedia.org/wiki/File:Principaux_Bidonvilles.png; accessed on January 10th 2010 

http://commons.wikimedia.org/wiki/File:Principaux_Bidonvilles.png
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XIII. Why does em[POWER]'s model for urban slums work anywhere? 

 

1. All urban slums are characterized by high levels of waste. Much of it is under-utilized organic waste.  

2. All urban slums face energy deficits and poor access to electricity. Electricity is not only necessary for 
maximizing impact of social organizations like schools and hospitals but also a key source of value-addition in 
modern commerce, and entrepreneurs at these landfill sites lack it. 

3. People working in landfill slums are motivated and committed to improving their lives. As such, they are a 
model consumer base to work with for our project.  

em[POWER] is flexible. 

The modular nature of our cooperative allows for flexibility and choice in the evolution of community-owned 
businesses.Methane generation is the constant factor at the core, but the businesses surrounding it are 
constantly evolving, as determined by the need and demand of the community.Our model will capitalize on 
particular skill sets of a given population and provide specific services needed. For em[POWER] anylandfill 
slum is an opportunity to revitalize communities and change lives, one slum at a time. 
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XIV. Appendices 
 

A. Municipal Waste Content 
 

  

Material Mass Fraction 
Density (metric 
ton/m3) 

Volume 
Fraction 

Plastic and Rubber 0.06 1.1 0.06 
Metals 0.01 8 0.00 
Paper 0.04 0.65 0.06 
Cardboard 0.02 0.69 0.03 
Rags 0.08 0.03 2.80 
Glass 0.02 2.5 0.01 
Bones 0.03 1.9 0.02 
Food Waste 0.21 1.2 0.18 
Animal Waste 0.03 0.8 0.04 
Leaves, grass, etc. 0.14 0.18 0.78 
Wood 0.02 0.59 0.04 
Fines 0.30 1 0.30 
Stones 0.04 2.5 0.01 
TOTAL 1   4.32 
        
Municipal Waste Average Density Calculations   
  (kg/m3) (metric ton/m3)   
Density (Online) 250 0.25   
Density (Calculated)   0.23   
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B. Metric Measurement Methods 
 
Singleton, R. A., & Straits, B. C. (2010).Approaches to Social Research. New York: Oxford University Press. 

R= Randomization, X= Treatment, O= Observation 

The first row represents the experimental group and the second row represents the control group. 

 

Posttest-Only Control Group Design 

 

 

R 

 

This design is the most reliable and will be used whenever possible.We will use this design when measuring a subset of the 

population making randomization possible (such as co-op employees). 

 

Static Group Comparison 

 

This method is the same as the previous one, except there is no randomization. 

 

 

 

 

This design is quite reliable since it still has a control group.We will use this design most often in our measures. 

 

One-Group Pretest-Posttest Design 

 

 

 

 

This design, though not a true experimental design because it does not contain a control group, is still useful in tracking 

change over time.We will only use this design when measuring the increase in school and health clinic hours of operation 

and capacity (after electricity allows night classes and longer hours respectively).This is a metric where it is not possible to 

find a fitting control group, since the school and health clinicõs characteristics are very particular to this site. 

 

Though more internal validity is attained through an experiment which is both randomizedand controlled, it is not always 

possible to have both when measuring human outcomes in an understudied population such as KachraKundiõs.Due to this 

reality and to limited funding, organizations working with populations similar to ours sometime have to settle for 

measurements with neither a control group nor any type of randomization. 

 

Fortunately, em[POWER]õs first pilot site in KachraKundi has 9 similar communities surrounding the area where we also 

hope to expand our project.While we work in one community and measure our progress, we will take measurements from 

the a surrounding communuty both to help us set up an additional project site and to use as a control group. This 

approach will render our measurements more logistically and financially efficient. 

 

X O1 

 O2 

X O1 

 O2 

O1 X O2 
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C. Photos of KachraKundi 
 
 

  
 

 

 

 
 

 

 

 
 
 
Photo credits: Urooj Mughal, Karachi. 


