SSL - A Big Step out of the Poverty Trap for the BOP!
Dave IRVINE-HALLIDAY1,3, Ganesh DOLUWEERA1,3, Inna PLATONOVA2,3
Jenny IRVINE-HALLIDAY3
Department of Electrical Engineering, Schulich School of Engineering; Faculty of Environmental Design; 

Light Up The World Foundation; University of Calgary, 2500 University Drive NW, Calgary, Alberta, T2N 1N4, Canada
ＡＢＳＴＲＡＣＴ

In this paper we discuss the real cost of fuel based lighting in the developing world and in comparison the incredible wealth creating prospects associated with safe, healthy and affordable solid state lighting (SSL), based on renewable energy (RE) and micro credit. SSL technology and a number of SSL projects promoted by the Light Up The World Foundation (LUTW) are presented. A multi stake holder approach for the accelerated adoption of SSL in the developing world is proposed in order that those at the Base of the Pyramid (BOP) can get onto the first rung of the ladder of economic progress. The potential contributions of SSL to the Millennium Development Goals and the fundamental importance of Micro Credit are discussed in detail. The wholesale adoption of SSL by the BOP would be an added ‘incentive’ for the Top and Middle of the Pyramid to also adopt SSL wholesale. A Bottom Up plus a Top Down adoption of SSL can help combat climate change. LUTW promotes SSL systems for the benefit of the world’s poor, and its strategy is in line with the Jeffrey Sachs plan for the developed world to help the developing world pull itself up by its own bootstraps.
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1. Introduction

Home lighting at an appropriate level is an essential commodity for day to day human activities. The ability to meet, read, and study in an illuminated environment after dark has an enormous impact on the social, economic, physical and spiritual lives of those with limited opportunities for progress. Among the most significant of these benefits are the improved conditions for the education of children and women in areas where poverty and illiteracy walk hand in hand. The availability of home illumination also increases the number of productive hours that can be used for income generating activities. 
According to the International Energy Agency, access to electricity is unavailable to approximately 1.6 billion people and therefore conventional electric lighting is not possible for them 1). Of that population more than 80% are from the rural areas of the developing countries and they rely essentially on fuel based lighting sources for home illumination.

As an example Africa alone has about one third of the world’s population without access to electricity. To put the energy needs of the developing world into perspective the per capita electricity consumption Africa (2004) was 494.9 kWh, whereas that of Canada (2004) was 15,744 kWh – a factor of more than thirty times greater! 
LUTW is an international humanitarian organization based at the University of Calgary, Alberta, Canada. Since its genesis in 1997 LUTW has committed to provide safe, healthy, clean and affordable home lighting systems to the developing world using SSL in anticipation of promoting literacy, education and human development. LUTW, working with its local partners in developing countries and international SSL industry leaders, has demonstrated the feasibility of using SSL for rural lighting and obtained very high user satisfaction, with nearly 16,000 systems installed in 42 countries 
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2. Fuel Based Lighting

The light output of a typical kerosene wick lamp with a consumption rate of about 0.05 liters/hour is approximately 10 lm (lumens) and this translates to an operating luminous efficiency of 0.02 lm/W. This is roughly one five hundredth of the efficiency of an incandescent bulb, the electric lighting source with the lowest efficiency (12 lm/W) 6). According to experts the global fuel based lighting cost is about US$38 billion/year or US$77/year per household7). The average spending on lighting fuels 
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can be as high as 20% of the monthly household income 3), 5). Kerosene is frequently heavily subsidized in order to insulate the users from rising fossil fuel prices, and the level of subsidies can be as high as 50%. This imposes burdens on the national economy of a country because in order to provide subsidies the government must increase borrowings, raise additional revenue or reduce spending on other public goods and services. Fuel based lighting is poor in light quality, unhealthy, hazardous and expensive. LUTW’s own data in, e.g. Afghanistan, South Africa and Ghana, show that families are spending well in excess of $140 per year on kerosene. 

3. Solid State Home Lighting – Hardware & Cost

Since its invention by Shuji Nakamura the White Light Emitting Diode (WLED) has undergone dramatic improvements in terms of efficiency, lumen output and reliability. WLED efficiencies are presently in the range of 80-100 lm/W. Nichia has recently announced the introduction of 5mm WLEDs with an efficiency of 150 lm/W and Cree and Philips Lumileds are marketing High Power WLEDs with efficiencies of 100 lm/W. Given that incandescent bulbs, Compact Fluorescent Lights and Linear Fluorescents have efficiencies of approximately 12, 50 and 90 lm/W respectively, there is no question that SSL will be the lighting of choice for the 3rd millennium, and the fact that WLEDs are incredibly rugged and last for more than 50,000 hours only confirms that conclusion8).
When one considers introducing SSL into developing world communities it is important to appreciate that the costs and savings can not necessarily be compared directly with those occurring in the developed world, since SSL brings with it significant components of health, safety and wealth creation.

A typical SSL system consists of WLED lamps, a renewable energy source and an energy storage device. Due to its universal availability and simplicity of use, the Photovoltaic (PV) panel is the preferred option as the power source for off grid applications. For storing the energy the   12 V, 7 Ah sealed lead acid battery is generally the best value for money9). A typical rural household can be illuminated to an acceptable level by using 2-3 WLED lamps each giving a light output of approximately 100 lm. Sufficient energy to operate a system with two 1W lamps can normally be obtained using a 5W PV module, assuming 4 hours of average lamp usage per 24 hours. As WLED efficiencies will no doubt reach 140 – 150 lm/W in the very near future there is definitely a place for a “Pico” SS home lighting system consisting of, e.g. a single bright lamp with AA NiMH batteries and a 2 Watt PV panel or even smaller, since this will enable SSL to penetrate affordably even deeper into the BOP. All of LUTW’s lamps have dimming as it is much desired by the users and focusing will follow 5).
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As an increasing number of cell or mobile phones are being used throughout the BOP LUTW has introduced a three lamp system which includes a cell phone charger. 
Without the advantages of economies of scale the present hardware cost of a typical 2 lamp LUTW SSL system is approximately $100, with the average installed cost rising to around $140. The 3 lamp system with cell phone charger will use a larger solar panel and cost around $150 without economies of scale. 

The wealth creating aspects of SSL are well demonstrated in the Shanty Towns of South Africa where there is a regular cash flow to buy kerosene and candles and the monthly amount is in the range of $5-$20 with the average around $12. Therefore the payback time for the SSL system is likely to be significantly less than 2 years 2), 5). It must also be kept in mind that all of the cell phone owners are paying $1-$2 per week to have their cell phones recharged and they generally have to travel out of the community in order to do the charging. All LUTW SSL systems have solid state short circuit protection built right on the battery at a cost of around $2, thus there is a very low likelihood of the system being responsible for burning the clients house down, and also those of their neighbours.

4. Contributions to MDGs

Through promotion of SSL technology LUTW is addressing socio-economic and environmental problems on both a regional and global scale. The benefits of WLED lighting technology become most evident with significantly improved living conditions, enhanced safety and health conditions, improved environment, ability to read and study after sundown and operate cottage industries by night. Without doubt, SSL for human development is a crucial tool for achieving the Millennium Development Goals (MDGs).

Health & Safety

"Dark nights used to turn me into a cripple, making me totally dependent on others, now I can move about and do my work like a teenager." (“Karakuram” weekly newspaper March, 2004) 

“The doctor told me not to let my son study at night, because the smoke from the kerosene would make his asthma worse. Now that we have our LED’s, he can study at night.”  (LUTW Field Quotes, Sri Lanka 2004) 
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The effects of fuel-based lighting are serious and debilitating for the developing world. Being a primary lighting fuel, kerosene causes heavy local and indoor air pollution resulting in illnesses and death. Acute respiratory infections such as influenza and pneumonia kill nearly 2 million children in developing nations each [image: image6.jpg]


year. Also, kerosene and candles are responsible for countless fire catastrophes every year. In India alone, 2.5 million people (350,000 of them children) suffer severe burns each year, primarily due to overturned kerosene lamps. Each year, many homes burn to the ground when a lamp is toppled 9).

Safe, reliable and near permanent SSL lighting provided by LUTW reduces air pollution in the home enhancing safety and improving health conditions. Each village where kerosene lamps were replaced with LUTW systems has reported significant improvements of air quality in their homes. For example, in rural Humla in Nepal where pine stick based lighting was replaced with the LED technology and an open fire cooking with a smokeless metal stove, it was estimated that the indoor air pollution was improved by 20 times 10).  Mobile SSL lighting has also allowed safe field access after dark 
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Improved air quality allows the achievement of considerable heath benefits. Thus, in the above noted case

of rural Humla in Nepal where SSL was installed, it was estimated that due to the decreased instances of chronic respiratory diseases, life expectancy will increase by 10 years, from the present 54 to 64 years 10).  

Furthermore, kerosene replacement with SSL results in increased disposable income which allows mothers to better look after their own and their families’ health and nutrition. More income can also be used to purchase anti-malaria nets, better quality medicines, and treadle water pumps which can provide access to clean water thus decreasing the incidence of many water borne diseases.

Hospital care is improved since each bed can have an individual dimmable and focusing lamp, plus the operating theatres will need to worry much less about losing power during operations. Hospitals and clinics which presently do not have electric lighting might now be able to afford it. Dentistry is safer and can be done on the road so much easier and often. Remote clinics, as in Papua New Guinea where there are almost 2,000 of them, can have affordable, reliable and rugged lighting.
Economic Development & Poverty Alleviation

Kerosene and other non-electric light sources used in developing countries are expensive and inefficient. The expenditure on kerosene can be high as 20% of the monthly income of the household yet the quality of this form of the lighting is very poor and inadequate 5), 11). Consider this: a poor rural family in many countries in the developing world pays the approximate equivalent of what a family from North America pays for lighting services, but receives only 0.2% of the light (Lumen-Hours). LUTW provides systems at a special price because they have negotiated social pricing with the component suppliers. The long life of SSL and low power requirements result in extremely low ongoing maintenance costs. Cumulative savings from kerosene replacement significantly bolster disposable incomes. Lighting also facilitates the establishment of indoor and evening cottage industry helping people earn a modest living.
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Microenterprise development is at the core of the LUTW’s philosophy. Conventional project delivery combined with a local business start-up meets the twin demands of reaching a very poor segment of the population while simultaneously reinforcing entrepreneurship as one of the most effective and sustainable forms of local development. Through this approach LUTW ensures that installation, maintenance and support services continue to replicate after the initial 
projects have seeded the technology. LUTW does not own any of these companies but will assist in their startup, development of expertise and sustainability.

Pico Power Nepal (PPN) in Kathmandu is a successful example of this strategy. PPN operates as an independent Social Enterprise that enhances income for the family operators and presently provides full-time employment for three technicians. Community members benefit as they can purchase lighting systems and receive installation and warranty services at a price that typically has a payback period of much less than 2 years when compared to substandard and unhealthy fuel sources such as kerosene. There is reason to believe that this more holistic approach is the model for much of the developing world to follow.  

By promoting the use of renewable energy LUTW is helping to divert national funds away from the consumption of fossil fuels. On a larger scale the global household-sector use of fuel-based lighting is responsible for annual energy consumption of 96 billion liters of kerosene. This equates to 1.7 million barrels of oil per day, comparable to the total production of Algeria, Brazil, Indonesia, or Libya 7). Energy costs divert money away from food, health services, housing and other basic needs in poor countries. Moreover, for a country like Nepal that spends one third of its GDP on imported kerosene and distribution subsidies, fluctuations in world energy markets affects the countries holding of valuable foreign currency. In India the government subsidizes kerosene to the tune of around 50%. The opportunity in economic terms of moving away from fossil fuel imports is enormous and frees up foreign exchange for national programs.
Education & Literacy 

“This is the first time in the lives of my children that they could read at night.” (LUTW Field Quotes, Sri Lanka 2001) 

Light from many kerosene lamps is dim and inefficient (only 2 to 4 lumens) and dim lighting directly affects literacy and education. The light from kerosene lamps is so dim that children can only see their schoolbooks if they 
are almost on top of the flame, directly inhaling even more of the toxic smoke 9). Heat fracture of the lamp body and spillage are common and result in countless injuries to children when studying. 

SSL lighting allows children to study after sunset in a safe and healthy environment. Children can read, write and study at night – as can adults. SSL is essential if children are going to be able to reach their true academic potential, with all the social and economic opportunities that brings.
Gender Equality & Women Empowerment

"Women constitute half the world's population, perform nearly two-thirds of its work hours, receive one-tenth of the world's income and own less than one-hundredth of the world's property." (United Nations report, 1980)
 “Gender equality is more than a goal in itself. It is a precondition for meeting the challenge of reducing poverty, promoting sustainable development and building good governance.” (Kofi Annan, seventh secretary-general of the United Nations, 2001 Nobel Peace Prize)
In many developing countries, women must assume the bulk of the productive, reproductive and community organization roles but have limited political power and social status. Adding to their responsibility, for example, Nepalese women spend several hours a day scouring the landscape for scarce firewood. Others trek for 2-7 days to reach the nearest kerosene depot only to find that no fuel is available or it is too expensive 13). LUTW works to address these issues by using solid state lighting as a community development tool in areas where inequality, poverty, and illiteracy are a complex problem. Women can create micro enterprises in the evenings and bring in their own income. SSL and micro entrepreneurship go hand in hand and women can easily learn to manufacture, sell and install SSL systems. Rural community based solar powered battery charging stations for SSL can be owned and operated by women, thus empowering them. Renewable Energy based SSL provides numerous opportunities for creating local, national and international businesses since there are many free trade agreements with adjacent countries.

Environmental Sustainability 

By replacing the use of dry-cell batteries with ultra efficient SSL running off rechargeable sealed batteries, fewer dry-cell batteries are disposed. This reduces the release of toxic heavy metals into the local environment by orders of magnitude. In Nepal literally hundreds of millions of non-rechargeable batteries are discarded directly into the environment each year. The resulting pollution to streams, groundwater and fields threatens to be immense. It has been reported that in LUTW’s original project in Nepal, the use of dry cell batteries had practically stopped. 

Similarly, the installation of RE based SSL reduces significantly the demand for firewood thus diminishing the negative impacts on landscapes, such as deforestation and desertification. According to the United Nations the primary cause of habitat destruction and run-off water pollution is the denudation of the landscape by the rural poor in a desperate search for scarce firewood. By various estimates from the Schumacher Institute and other development organizations, 60%-90% of firewood and fuel use is for lighting purposes. 
LUTW is also very active in remote rural areas that are ecologically sensitive. For example, starting from 2003 LUTW helped in the preservation of the biologically diverse Knuckles Range, a proposed UNESCO world heritage site and a national nature reserve in Sri Lanka. The cost associated with the grid extension and the environmental constraints preclude the inhabitants from being connected to the electrical grid. Together with partners, LUTW has illuminated 300 houses in 8 villages in the Knuckles Range using SSL 14). 

Furthermore, fuel-based lighting in the developing world is a source of 244 Million tons of carbon dioxide emissions to the atmosphere each year, or 58% of the CO2 emissions from residential electric lighting 15). SSL powered by RE replaces fuel-based lighting thus reducing greenhouse gas emissions responsible for climate change. LUTW estimates that by replacing kerosene lamps with modern SSL technology it reduces approximately 130 kgCO2 per household. Using SSL for 300 M homes at the BOP would result in a reduction of approximately 52 B kgCO2 per year 9). Without question SSL can make a significant positive contribution to Climate Change. 

5. SSL Projects
The use of SSL for rural areas in the developing world was pioneered by LUTW and the world’s first permanent Solid State home lighting systems were installed in the remote Buddhist village of Thulo Pokhara, Nepal in the summer of 2000 
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. In this first year four villages, Thulo Pokhara, Raje Danda, Thalpi and Norung were lit in Nepal and the energy for the WLED lamps were generated using human powered pedal generators, pico-hydro and solar photovoltaic. Major project locations are in Nepal, Sri Lanka, Philippines, South Africa, Ghana, Zambia and Peru,    while the largest project base of approximately 4000 home lighting systems is in Sri Lanka. LUTW has supplied medical SSL systems to countries which include Afghanistan, Ghana and the world’s first hospital operating room was lit by LUTW’s SSL in West Bengal, India in 2001.

The data from the Wechiau Community Hippo Sanctuary in northern Ghana where 200 LUTW LED poles were installed concluded that the LED technology is affordable, accessible, available and aspired by the local people. Based on the BOP innovation literature these are the 4 A’s that are essential for the innovation to be adopted at the BOP 17). This is yet more field evidence suggesting that SSL is the appropriate and economic solution to serve the needs of the BOP.
6. SSL Micro Enterprises
Along with the early project developments in Nepal, with the goal of promoting local economic development through procuring SSL products locally, LUTW’s founder created Pico Power Nepal (PPN) in 2000. LUTW assisted PPN to establish WLED supply chains and purchased all its lighting systems there for the first few years, thus helping PPN to establish financial stability. PPN has developed a suite of SSL products for the Nepali market place which addresses the needs of the poor rural villagers as well as the reasonable affluent urban dwellers. PPN has also provided Solid State street lighting, a world first, for the UNHCR refugee camp in Demak, Nepal and now the entire camp of more than 100,000 people is scheduled to be lit by SSL in the very near future. LUTW was one of the first on the ground responders to the tragic tsunami in Sri Lanka and in keeping with its philosophy of creating local wealth it partnered with a Colombo company, Crystal Electronics, who using LUTW designs, manufactured 4,000 SSL systems for Sri Lankan Refugee camps.  As the latter part of this initiative was done in partnership with World Vision it gave them firsthand experience as to the profound and lasting value of SSL for the BOP.

LUTW has gained a significant degree of experience in Micro Credit based projects in South Africa where in 2006 the first such project consisted of 7 homes and in 2007 there was a 52 home project. As a result of such initiatives a 500 home Micro Credit based project is being launched in early 2008 in partnership with Philips Lighting, the Federation of the Urban Poor (FEDUP) & small local manufacturer, CADCOM. A $1 M Ghana SSL Initiative business plan for 5,000 homes has been proposed, with a scheduled start in 2008 and it is serendipitous that the lighting expenditures, needs and aspirations of villagers in Ghana closely parallels those in South Africa. LUTW has designed and prototyped it own Solid State Street Lighting Luminaire for the developing world and will share its intellectual property with its micro enterprise partners round the globe 18).  

A partnership with the Yachana Foundation in Ecuador is evolving with the goal that it will lead to students developing their own RE and SSL micro enterprises, since there is a great need for affordable and reliable SSL in the Amazon jungle. LUTW continues to be offered partnerships by commercial and not–for-profit organizations from all round the globe as the positive economics of SSL at the BOP becomes more widely recognized. 
Micro-enterprise development is a fundamental component of LUTW’s philosophy. Conventional project delivery combined with a local business start-up meets the twin demands of reaching a very poor segment of the population while simultaneously reinforcing social entrepreneurship as one of the most effective and sustainable forms of local development. Through this approach LUTW ensures that installation, maintenance and support services continue to replicate after the initial projects have seeded the technology. LUTW does not seek to own local companies but will assist in their startup, development of expertise and sustainability 2), 5).
7. SSL Stakeholders for BOP
NGOs and Development Assistance Groups
The role of NGOs and other development assistance groups is to act as facilitating bodies.  Such organizations can create an awareness of the advantages of SSL systems vis-à-vis other technologies, provide education and training in the assembly and maintenance of the systems, and also act as an advisor to all parties. In this model the NGOs may also be able to obtain donor assistance in order to “jumpstart” the process and help those who are most in need. 

LUTW has developed strong partnerships with numerous NGOs and as an example is presently in talks with the very successful NGO, Room to Read, given the obvious potential synergy between the two organizations. They are also Associate partners in the EDULINK project which is based at Helsinki University.

Corporations, Investors, Micro Lenders 

Large corporations and investors will play a significant role in providing SSL to the BOP by bringing their financial power into the SSL market development process. They must adopt a bottom up investment strategy that addresses the characteristics of the BOP (e.g. income, market size). Maintaining high quality and performance while keeping affordable pricing should be quite possible by taking advantage of economies of scale, which will be substantial given the enormous size of the market. Those at the BOP must also be treated with all due respect, as is the case for the consumers in the upper tiers of the economic pyramid.

  LUTW has very close ties with the Richard Branson School of Entrepreneurship, CIDA, Johannesburg, and there is a real possibility that many of the students will create their own Renewable Energy and Solid State Lighting businesses, as they are well aware of the needs of the rural villagers and their ability to pay with the help of Micro Credit. 
8. Micro Credit
It is difficult for many in the developed world to appreciate the absolute and fundamental importance of Micro Credit to those at the BOP since they fail to understand why a loan of  only $50 to $100 could possibly be life changing to any significant degree. This state of affairs is unfortunate but the good news is that when Muhammad Yunus received the 2006 Nobel Peace Prize the whole world received a wake up call regarding the importance and necessity of Micro Credit to help level the economic pyramid.

  The wonderful reality is that Micro Credit is essentially free since 98% of the clients pay back with interest and all we need are the starter funds, which can in turn be returned to the investor and with interest if desired. “Investment” not “Donation” at the BOP should be the emphasis for we in the overdeveloped world if we truly want to make a paradigm shift in poverty alleviation. Donated funds, though necessary on many occasions, can normally be used only once, whereas every dollar invested in Micro Credit at the BOP can be borrowed by numerous families over many years thus positively affecting many lives. As a practical example assume that a social investor lent $100 to a Micro Credit organization for 10 years so that families could purchase SSL systems at a cost of $100, and that each loan was paid back in one year. This means that 50 human beings (10 families, each with say 5 members), will have had their lives changed for the better for ever and the resulting Cost-Per-Life (CPL) is $2, based on the original social investment of $100. CPL is a very meaningful measure of success since the social investor can see exactly how only a few dollars can change lives so profoundly 19).
Results of a feasibility analysis of using micro credit to finance SSL systems in South Africa are shown in Table 1 and Figure 7. The present lighting energy system mainly consists of candles and kerosene. In addition to that energy demand for cell phone charging is also considered. Present annual expenditure for these services by the inhabitants of shanty towns in Johannesburg is approximately 1,360 South African Rands (SAR). A SSL system can provide both energy services at a substantially lower cost, even after paying a 20% interest on micro credit. In contrast to the existing energy systems, the cumulative cost of SSL system stays virtually constant, despite the regular system maintenance costs such as battery replacement every 3 years. It is also much less sensitive to general inflation. Please note that even though the SSL client breaks even after approximately one year, she can actually sell the SSL system for basically what it cost and thus she has been in effect saving all these months, which is totally unlike her situation with fuel based lighting! There is also the possibility of the SSL system owner being able to charge a few of her neighbour’s cell phones per week, thus bringing in a modest but regular income. It should also be kept in mind when analyzing the above table that the data is conservative and it is a well established fact that poor people, even with their diminutive incomes, are in fact avid savers since they (especially the women) are always planning for even harder times and the welfare of their children. This propensity to save will manifest itself such that many clients will actually pay off their Micro Credit loans very much faster than we would expect simply because they will increase the weekly payments by using some of their savings 20). In the above real world example it is very informative to appreciate that the amount of savings after less than 4 years would actually pay in full for a well constructed modest size home which is both fire and weather proof. In addition it is astonishing to realize that after 10 years the SSL client will have saved 90% of what she would have spent on kerosene and candles over that entire period! SSL is a ‘Gift from God’ to the BOP. 
 “ When people have access to Micro Credit they have hope and when people have hope, they are in the middle class” 21). Unfortunately the reality in today’s world is that only one in eight people who could benefit from Micro Credit have access to it! As Nobel Prize winning economist, Milton Friedman said:  “The poor stay poor not because they are lazy, but because they have no access to capital.”  

9. Conclusions
The rural regions of developing countries have an urgent need for safe, healthy, rugged, affordable and long lasting home lighting systems. LUTW, the pioneer and world leader with more than a decade of experience, has proven beyond question the feasibility of RE based SSL technology for the BOP. SSL is a formidable universal wealth creator and wealth re-distributor since, using Micro Credit, most families can pay for it within one to two years, and it contributes positively to all of the MDGs. SSL technology is in a steady phase of development and a synergistic approach by industrial corporations, financial institutions, NGOs, development assistance agencies and governments is needed to help deliver the promise of SSL to the BOP. SSL is incredible value for money for those at the BOP, and its benefits are immediate, profound, widespread and permanent!

In all humility it may be claimed that LUTW’s original vision was indeed correct since many lighting manufacturers are now claiming that the general illumination market has reached a crucial tipping point, and that SSL will comprise more than 50% of their sales or installations by 2009. This is less than 10 years since the very first villages in the world were permanently lit by LUTW.
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Figure � SEQ Figure \* ARABIC �4� - A Woman Sewing Under LUTW LED Light, Dambuwe, Sri Lanka, 2004
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Figure � SEQ Figure \* ARABIC �6� - Children Studying by LUTW LED Lights








Table � SEQ Table \* ARABIC �1� - Feasibility analysis of micro credit to finance SSL in South Africa





Year�
Cumulative Expenditure �
Cumulative Savings (SA R)�
Savings %�
�
�
Existing Energy Source


(SAR)�
SSL System


(SAR)�
�
�
�
1�
1,360�
1,320�
41�
3%�
�
2�
2,734�
1,517�
1,217�
45%�
�
3�
4,122�
1,458�
2,664�
65%�
�
4�
5,523�
1,515�
4,008�
73%�
�
5�
6,939�
1,456�
5,483�
79%�
�
6�
8,368�
1,399�
6,970�
83%�
�
7�
9,813�
1,473�
8,339�
85%�
�
8�
11,271�
1,418�
9,853�
87%�
�
9�
12,744�
1,363�
11,382�
89%�
�
10�
14,232�
1,454�
12,778�
90%�
�
15�
21,897�
2,065�
19,833�
91%�
�
20�
29,954�
2,025�
27,929�
93%�
�



Values are given in South African Rands (SAR). US$ 1 = SAR7.8; interest rate on micro credit = 20%; discounting rate = 4%; general inflation rate = 5%. �
�
�


Figure � SEQ Figure \* ARABIC �7� – Cumulative expenditures (US$) of existing energy system and SSL system and cumulative saving if SSL is purchased through micro credit.








Figure � SEQ Figure \* ARABIC �2� - LUTW Light in a Box with Cell Phone Charger 2007








Figure � SEQ Figure \* ARABIC �1� - Typical kerosene wick lamp, Somlavari Thanda Andhra Pradesh, India 2004








Figure � SEQ Figure \* ARABIC �5� - Pico Power Nepal – A Success Story























                          Before SSL Introduction	           After SSL & New Stove Introduction


Figure � SEQ Figure \* ARABIC �3� - Impact of Fuel-based Lighting and SSL on Indoor Air Quality in Developing Countries (Jumla, Nepal, 2001)
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