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SECTION A.  General description of small-scale programme of activities (PoA) 

 

A.1  Title of the small-scale programme of activities (PoA):  

 

>> Solar LED Lamp Project in Developing Asia. 

Dated: 1 March 2012 

Version: 1.4 

A.2. Description of the small-scale programme of activities (PoA): 

>> The purpose of the project is to replace kerosene that used for domestic lighting purpose in areas with 

little or no access to electricity with solar LED lamps.   This project will provide families with cost-

effective solar LED lamps, replacing carbon-intensive kerosene lamps with a clean, renewable and 

sustainable source of light. The switch from kerosene based lighting lamps to solar LED lamps offer 

households significant socio, economic and environmental benefits, including the possibility for 

increased work hours, enhanced safety at night and lower health risks from indoor emissions. Many of 

these benefits are discussed in greater detail below. The switch to solar LED lamps from kerosene also 

reduces greenhouse gas (GHG) emissions over the life span of the project.  

The solar lighting system consists of a modular product range using a flexible solar panel providing the 

energy for a rechargeable solar LED lamp.   

The discussion below describes the contributions to sustainable development from use of solar LED 

lamps that displace kerosene based lamps for lighting.  

 

Contribution to Sustainable Development 

 

Environmental
1
 

 

 Saves Energy 

Solar electricity for the poor in developing countries is the most effective energy conservation 

program because it conserves costly non-renewable power for urban areas, town market centres, 

and industrial and commercial uses, leaving decentralized PV-generated power to provide the 

lighting and basic electrical needs of the majority of the developing world's rural populations. 

 

 Reduces local air pollution 

Use of solar electric systems decreases the amount of local air pollution. With a decrease in the 

amount of kerosene used for lighting, there is a corresponding reduction in the amount of local 

pollution produced.  

 

 Offsets greenhouse gases 

Photovoltaic systems produce electric power with no carbon dioxide (CO2) emissions. Carbon 

emission offset is calculated at approximately 6 tons of CO2 over the twenty-year life of one PV 

system. 

 

Economic
3
 

 

 Extends the Working day in rural areas 

                                                      

1
 http://www.solarenergysolutions.co.in/benefits-solar-light-lantern.htm 

http://www.solarenergysolutions.co.in/benefits-solar-light-lantern.htm
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On an average it is dark by 6:30 year round. Solar Lighting allows rural families to extend their 

workday into the evening hours. Many villages where solar lights are installed see an increase in 

their economic activitiy levels. Installing Solar lights in villages allows businesses to operate 

during the evening. Solar electricity helps promote local enterprises as small shops and village 

markets can use the systems to provide lighting to operate during the evening. 

 

 Improves Health issues 

Fumes from kerosene lamps in poorly ventilated houses are a serious health problem in much of 

the world where electric light is unavailable. The World Bank estimates that 780 million women 

and children breathing kerosene fumes inhale the equivalent of smoke from 2 packs of cigarettes a 

day. By the use of Solar Lanterns these issues are resolved. 

 

 Reduces Maintenance 

Use of a solar light rather than kerosene lamps reduces the time and expense of refueling and 

maintenance. Kerosene lamps must be filled several times per day. In rural areas such as Odisha, 

purchasing and transporting of kerosene fuel is often both difficult and expensive. Diesel 

generators require periodic maintenance and have a short lifespan.  

 

Social
3 

 

 Increases effectiveness of health programs 

Use of solar electric lighting systems by rural health centers increases the quality of health care 

provided. Solar electric systems improve patient diagnoses through brighter task lighting. Even 

today, child birth happens at rural homes having no access to electricity, supplying a regulated 

amount of light through solar lanterns will improve and make child birth easier. 

 

 Improves Fire-Reduction 

Kerosene lamps are a serious fire hazard in the developing world, killing and maiming tens of 

thousands of people each year. Kerosene, diesel fuel and gasoline stored for lamps and small 

generators are also a safety threat, whereas solar electric light comes as the safest measure for all. 

 

 Improves Literacy rate 

Solar light improves literacy, because people can read after dark more easily than they can by 

candle or lamp light. School work improves and eye sight is safeguarded when children study by 

solar powered light. With the advent of television and radio, people previously cut off from 

electronic information, education, and entertainment can become part of the modern world 

without leaving home. 

 

 Improves Fire-Reduction 

Kerosene lamps are a serious fire hazard in the developing world, killing and maiming tens of 

thousands of people each year. Kerosene, diesel fuel and gasoline stored for lamps and small 

generators are also a safety threat, whereas solar electric light comes as the safest measure for all. 

 

 

General operating and implementing framework of PoA 

 

ToughStuff will coordinate this small-scale Programme of Activities (SSC-PoA) and will serve as the 

CME for this project.  The key focus of this SSC PoA is replacement of fossil fuel lighting applications 

at the domestic/non-residential level. 

 



SMALL-SCALE CDM PROGRAMME OF ACTIVITIES DESIGN DOCUMENT FORM 

(CDM SSC-PoA-DD) - Version 01 

 

CDM – Executive Board  page 4 

 

This template shall not be altered. It shall be completed without modifying/adding headings or logo, format or font. 

 

 Access to efficient lighting systems 

 

There are a wide variety of fuel-based light sources, including candles, oil lamps, ordinary kerosene 

lamps, pressurized kerosene lamps, biogas lamps, and propane lamps. According to most studies, 

ordinary wick-based kerosene lamps are the most common type of fuel-based lighting in developing 

countries. Ironically, more efficient kerosene lamps tend to increase both light output and fuel 

consumption, whereas an efficient electric compact fluorescent lamp provides an eight-fold reduction in 

primary energy consumption compared to standard incandescent light sources
2
. 

 

 Reduced In-Door Air pollution 

 

The use of kerosene lamps for domestic lighting is widely associated with harmful indoor air pollution.  

As a product of the combustion reaction, gases such as sulfur dioxide, carbon monoxide and carbon 

dioxide are produced. Kerosene lamps are a preferred lighting option for the rural and urban poor; and 

with no or limited access to electricity, this demographic often live in poorly ventilated and crowded 

living conditions. The use of these fuels in homes with poor or no ventilation is particularly troublesome 

because this smoke has been associated with a variety of negative health outcomes. Many studies in 

developing countries have reported on the association between exposure to indoor air pollution and acute 

lower respiratory infections
3
. 

 

 

 Improved Domestic Lighting 

  

The low quality lighting provided by the kerosene applications restricts household productivity as 

follows: 

 

  Lighting may be restricted and provided only by the fire or simple kerosene wick lamps which 

can be a significant source of indoor air-pollution. 

  The lack of light restricts activities in the home, including children’s homework, reading and 

opportunities for income generating activities. 

 

While there are a variety of models, arrays and types of LED lamps, it is a widely acknowledged fact that 

the typical LED Lamp produces greater quality useful light than the typical Kerosene lantern.
4
 An 

illustration of a ToughStuff solar LED in use contrasted against the kerosene lamp that was being 

previously used is presented in the two pictures below.   

 

 

                                                      

2
 Evan Mills PhD. International Association for Energy-Efficient Lighting and Lawrence Berkeley National 

Laboratory : http://evanmills.lbl.gov/pubs/pdf/global_lighting_energy.pdf 

3
 Indoor Air Pollution In India – A Major Environmental And Public Health Concern, Vol. 31 No. 5, May 2001: 

http://icmr.nic.in/bumay01.pdf 

4
 http://evanmills.lbl.gov/pubs/pdf/offgrid-lighting.pdf 

http://evanmills.lbl.gov/pubs/pdf/global_lighting_energy.pdf
http://icmr.nic.in/bumay01.pdf
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Small Road Side Convenience Stall in India  

 

Policy/measure or stated goal of the PoA 

 

The principal objective of the PoA is to increase dissemination of solar charged LED lamps for lighting 

applications at the domestic level. Carbon revenues will be used to stimulate sales by helping to offset 

the costs of producing, marketing and distributing Solar LED lamps. 

 

Confirmation that the proposed PoA is a voluntary action by the coordinating/managing entity.  

 

The coordinating/managing entity, ToughStuff herein affirms that the proposed PoA is a voluntary 

action. There are no policies or statutes prompting any individuals to use Solar Lamps in any country in 

the territory of this PoA.  The participation of all stakeholders to this PoA is voluntary. 

 

 

A.3.  Coordinating/managing entity and participants of SSC-POA: 

>> Tough Stuff International is the CME to the proposed PoA and will communicate directly to the 

Executive Board. 

     

A.4.  Technical description of the small-scale  programme of  activities: 

>> The proposed PoA will disseminate solar LED lamps throughout the physical/geographical boundary 

as defined in Section A.4.1.2 of this PDD. These solar lamps will be distributed with the primary 

objective of displacing the use of kerosene lamps traditionally used for domestic lighting. 

 

A.4.1.  Location of the programme of activities: 

>> The proposed PoA is will be carried out within the territorial limits of countries included in the 

project boundary. The following countries are covered in this boundary: Pakistan, India, Bhutan, Sri 

Lanka, Bangladesh, Myanmar, Indonesia, Vietnam, Laos People’s Democratic Republic, Cambodia. 

These countries are collectively referred to as Developing Asia within this PDD.  

 

  A.4.1.1. Host Party(ies):  
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>> The PoA will be implemented in select developing countries across Asia and have been defined in 

section A.4.1 above. Accordingly the boundary of the PoA will be amended post registration according to 

the procedures established in Annex 26 of the CDM Executive Board decision 60 for the procedures for 

registration of a programme of activities as a single CDM project activity and issuance of certified 

emission reductions for a programme of activities. 

 

  A.4.1.2. Physical/ Geographical boundary:  

>> The boundary of the PoA is defined as the territorial limits of the all the countries within which the 

small-scale CDM Program Activities included in this PoA will be implemented. The boundaries of 

countries that are highlighted in red and which will be included in the PoA as CPA are shown below: 
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 A.4.2.  Description of a typical small-scale  CDM programme  activity (CPA): 

>> SSC-CPAs to be included in the proposed PoA will disseminate/distribute project lamps for domestic 

lighting. These lamps will be used to replace fossil fuel based lighting applications, particularly Kerosene 

lamps, at the point of use i.e. the household in which the lamps are installed. 

 

Each SSC- CPA will be implemented within the territorial limits of the physical/geographical boundary 

to which the proposed PoA is confined. To prevent double counting the SSC-CPAs will not overlap the 

territory identified by other SSC-CPAs included in the proposed PoA. Furthermore each CPA and the 

individual lamps distributed in each will be appropriately identified separately. As a small scale 

Programme of Activities, each CPA will be required not to exceed the 60,000 tCO2e annual cap for small 

scale project activities. The CPAs will be required to comply with the provisions of the baseline and 

monitoring methodology provided for in AMS III.AR. 

 

As CME, Tough Stuff International will coordinate the proposed PoA as well as implement an individual 

SSC-CPA which will be included in the SSC-PoA.  

 

Throughout the lifetime of the PoA it is envisioned that several CPAs will continue to be included under 

the PoA. Monitoring for each of these CPAs will be monitored according to the monitoring plan herein 

described. 

 

Key Implementation Strategies for the typical CPA under the proposed PoA: 

 

 Awareness and Promotion: 

 

SSC-CPAs may conduct promotion campaigns and public meetings to create awareness for the use of the 

Solar LED systems. These may be conducted as many times as the project implementer so wishes, as this 

option is left to his direction depending on the target locations in which he wishes to implement the CPA.  

 

A proposed mechanism is these proposed promotion mechanisms is that they be conducted amongst 

Community Based Organizations, (CBOs), Religious groups, Women’s groups and other community 

Welfare organizations. These organizations have been identified as pivotal to the organizational structure 

for fees collection and member organization. 

 

 

To this end, each CPA implementer will have to secure: 

 

 

 Payment  

 

The greatest impediment to the implementation of the solar LED Lighting systems is the high ‘up-front’ 

cost associated with the purchase of such systems. At the discretion of the CPA implementer, the option 

of instalment based payment schemes is available. Project implementers are encouraged to take 

advantage of creative payment solutions such as mobile cash transfer systems that facilitate easier 

payments over a secure platform.  
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Sales receipts containing individual solar system numbers are to be issued to users upon completion of 

payment.  

 

 Distribution without payment 

 

For instances where the CPA implementer chooses to distribute the project lamps for free, a record of the 

distribution data with particular focus on the contact details and location of the end users shall be 

maintained and availed to the C/ME
5
. 

 

  

 

 Lighting Quality 

 

Each CPA will need to provide independent third party testing that proves the useful life lighting quality 

of the solar LED lighting system. These independent tests will have to confirm with international 

standards as provided for in the baseline and monitoring methodology AMS III AR. 

 

 

 Monitoring 

 

Each CPA will be accorded its individual identification number for example CPA01, CPA02, CPAn. 

Subsequently, each solar LED lighting system will receive its own identification number. Each CPA will 

provide a total sales record to the CME who will store the data electronically up to 2 years after 

completion of the CPA. 

 

 Distribution 

 

While lamp distribution models are entirely at the discretion of the CPA Implementer, several proposed 

models, as defined in the following chart, are recommended as they have proven success in the various 

markets that have been entered by ToughStuff. 

 

                                                      

5
 This is only a requirement for lamps with a seven year crediting period. 
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Figure 1: Proposed Distribution channels 

 

 

 

CPA Implementers will have to approach distribution in accordance with the Monitoring methodology, 

where considerations of maintenance of the sales record, unique identification of the lamps distributed 

 

 

  A.4.2.1.  Technology or measures to be employed by the SSC-CPA:  

>>CPAs included under this PoA will sell or distribute project lamps to replace the use of kerosene 

based lamps. The introduction of the lamps will primarily seek to achieve the stated goal of the PoA of 

mitigating GHG emissions.  

 

For purposes of this documentation as Solar LED Lamp shall be defined as portable lighting application 

consisting of an LED lamp, rechargeable batteries and a photovoltaic solar panel.  An LED lamp is a 

solid-state lamp that uses light-emitting diodes (LEDs) as the source of light. The lamp may comprise of 

a variety and arrangements of the individual LEDs.  

 

Light production from the Solar Panels: 

 

Photovoltaic (PV) Solar Panels generate electricity by the Photovoltaic Effect which is the phenomenon 

that certain materials produce electric current when they are exposed to light. The light from the sun is 

made up of packets of energy called Photons. Each photon carries an amount of energy corresponding to 

its wavelength of light. When a visible light photon strikes a solar cell it can do one of three things: pass 

straight through, be reflected, or be absorbed. If the photon is absorbed, its energy is absorbed by an 

electron in an atom of the solar cell enabling it to escape from its normal position (photon excitation), 

cross the junction and fill a hole. Since electrons are physically moving across the PN junction, the 

positive charge carrying holes are effectively moving in the opposite direction around the load circuit (a 

rechargeable battery or light bulb etc). This completes the circuit providing more holes for the electrons 

to combine with and providing usable electricity.  
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ToughStuff Solar Panel 

 

 
ToughStuff Solar LED Lamps 

 

  A.4.2.2. Eligibility criteria for inclusion of a SSC-CPA in the PoA:  

>> For inclusion in the proposed PoA, each CPA must demonstrate the following: 

 

Number Eligibility Criteria 

1  The CPA implements LED based lighting lamps in residences with the 

objective of replacing kerosene lamps. The baseline of kerosene lamps has 

been adequately proved in the PoA-DD 

2  The LED based lighting systems has batteries which are charged using 

photovoltaic systems. 

3  
At a minimum project lamps shall be certified by their manufacturer to 

have a rated average life of at least:  

• 5,000 hours for Option 1, paragraph 11;  

• 10,000 hours for Option 2, paragraph 12.  

 

4  All lamps must have one year warranty. 

5  Individual CPA will not exceed 60,000 tCO2e annually in its emissions 

reductions 
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Number Eligibility Criteria 

6  There are no prevailing legislation that mandates the use of solar lamps in 

the area where the CPA is being implemented 

7  That CPA implementer(ToughStuff) will have a contractual engagement 

with the C/ME which grants the latter exclusive rights to communicate 

with the EB pertaining to the distribution of all CERs realized from the 

CPA as well as the right to access all distribution and or monitoring 

documents required 

8  (a) Light Output: luminous flux of 20 lumens or luminance of 25 lux over 

an area ≥0.1 m2 when suspended at a distance of 0.75 meters or self-

supported. The light output over a 2,000 hour lumen maintenance test 

should not decline by more than 15% for Option 2 (paragraph 12) of the 

methodology  

 

9  (b) Run Time and Battery Capacity: Daily Burn Time (DBT) shall meet the 

following requirements: 

(i) DBT shall be equal to or greater than 3.5 hours; 

 

10   

(ii) For charging option 2(a) the Autonomous Time of the Project Lamps 

shall meet the following requirements: 

For Option 1, paragraph 11, the Autonomous Time shall be equal to or 

greater than 150% than the DBT of the Project Lamps;  

 

For Option 2, paragraph 12, the Autonomous Time shall be equal to or 

greater than 150% of the DBT of the Project Lamps; 

 

 

11  (iv) For charging with solar PV under option 2(a) the Solar Run Time for 

the Project Lamp in each month of the year shall be greater than or equal to 

the DBT; 

 

12  The project design document explains the proposed method of distribution 

of project lamps. 

 

13  The project design document includes design specification of project 

lamps: 

The CPA implementing party shall describe the following 

parameters within the CPA DD 

  

(a) Lamp wattage (in Watts) and luminous flux output (in lumens); 

(b) Rated lamp life (in hours); 

(c) Where applicable, the type and rated capacity of the renewable 

energy equipment used for battery-charging (in Watts); 
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Number Eligibility Criteria 

(d) Type (e.g. NiMH, Lead-Acid, Li-ion), and rated capacity of the 

batteries (in Ampere Hours); 

(e) Type of charge controller (e.g. active or passive); 

(f) Autonomous Time and Daily Burn Time; 

(g) Solar Run Times(s) (SRT) for products with solar energy 

charging systems. If regional solar data are available, the 

maximum, minimum and average estimated SRT values for each 

month of a typical year shall be provided. If regional solar data are 

not available the standard solar day (5 kWh/m2) shall be used to 

estimate SRT; 

(h) Where applicable, the amount of time to fully charge the 

product using mechanical means or a centralized charging system 

(e.g. the national grid); 

(i) Physical protection against environmental factors (e.g. rain, 

heat, insect ingress). 

14  
The project activity will restrict the number of Project Lamps distributed 

through the project activity to no more than five per household or per 

business location (e.g. for commercial applications such as shops).  

 

 

 

 

 A.4.3.  Description of how the anthropogenic emissions of GHG by sources are reduced by a 

SSC-CPA below those that would have occurred in the absence of the registered PoA (assessment 

and demonstration of additionality): 

>>  

In the context of a PoA the requirement of additionality means that both the PoA itself and each CPA 

would not have been implemented, or would not have been implemented to the same extent, without 

registration under the CDM.  

 

 

 

Proposed POA is a Voluntary Coordinated Action 

The proposed PoA is a voluntary coordinated action of the CME. Across the entire location of the PoA, 

there are no mandatory requirements that require customers to purchase solar LED lamps or for 

manufacturers to distribute solar LED lamps. 

If the PoA is voluntary coordinated action, it would not be implemented in the absence of the PoA 

CPAs within the PoA could either be a small scale project or a micro-scale project. This PoA 

demonstrates additionality at the small scale and the micro scale level.  
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Small Scale 

Small-scale projects must demonstrate that they would not be implemented in the absence of CDM 

registration as a result of one or more barriers. As per Attachment A of Appendix B (EB 63, Annex 24, 

Version 8), project participants can demonstrate additionality by providing an explanation to show that 

the project activity would not have occurred anyway due to at least one of the following barriers: 

(a) Investment barrier: a financially more viable alternative to the project activity would have led to 

higher emissions;  

(b) Technological barrier: a less technologically advanced alternative to the project activity involves 

lower risks due to the performance uncertainty or low market share of the new technology 

adopted for the project activity and so would have led to higher emissions;  

(c) Barrier due to prevailing practice: prevailing practice or existing regulatory or policy requirements 

would have led to implementation of a technology with higher emissions;   

(d) Other barriers: without the project activity, for another specific reason identified by the project 

participant, such as institutional barriers or limited information, managerial resources, 

organizational capacity, financial resources, or capacity to absorb new technologies, emissions 

would have been higher. 

 

For small scale projects, additionality is demonstrated by establishing the existence of the (1) Other 

barriers, and (2) Barrier due to prevailing practice. For a particular CPA, one or more of these barriers, 

including the possibility of the investment barrier or the technological barrier, may be applicable. The 

CPA must confirm that it faces at least one of these barriers and must indicate which of the barriers it 

faces.   

1. Other barriers –  

The Barriers at the Consumer Level preventing the purchase of the Solar Led Lamps 

The poor are often the people with no or low levels of access to electricity and lack the financial 

resources to procure modern energy. 

  

The solar LED lamps under this PoA are intended for those people with no or low levels of 

access to electricity. The poor are typically the ones that lack access to electricity. The poor lack 

the financial resource to acquire modern energy services. Revenues from the CDM will allow the 

CPA implementers to subsidize the cost of the solar LED lamps and thereby make it more 

affordable for the poor.  

 

Despite gains in poverty levels across Asia over the last few decades, an estimated 1.7 billion 

still currently live on less than $2 a day across Asia.
6
 Data from the World Bank’s World 

                                                      

6
 Asian Development Bank, Overview on Poverty Reduction, 18-Feb-2012, 

http://beta.adb.org/themes/poverty/overview. 

http://beta.adb.org/themes/poverty/overview
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Development Indicators (WDI) for 2005, the latest year for which data were available, suggests 

that 

 In developing countries for East Asia and Pacific, 16.8% of the population live under $1.25 

/day and 38.7% of the population live under $2 / day;
7
 

 In South Asia, 40.3% of the population live under $1.25 /day and 73.9% of the population 

live under $2 / day.
8
 

Despite variations in the levels of poverty across Asia, all of the countries within the territory of 

this PoA have high levels of poor.
9
 

The poor, particularly in rural poor, are also the ones that lack access to electricity. In its study 

the Asian Development Bank (ADB) notes that “the vast majority (86%) of the of the world’s 

population with little or no access to modern energy are the 2.8 billion rural poor in developing 

                                                      

7
 World Bank, World Development Indicators, Report run 18-02-2012; Region: “East Asia & Pacific (developing 

only)”; variable: “Poverty headcount ratio at $1.25 a day (PPP) (% of population)” and “Poverty headcount ratio at 

$2 a day (PPP) (% of population)” 

8
 World Bank, World Development Indicators, Report run 18-02-2012; Region: “South Asia”; variable: “Poverty 

headcount ratio at $1.25 a day (PPP) (% of population)” and “Poverty headcount ratio at $2 a day (PPP) (% of 

population)” 

9
 Asian Development Bank (ADB), Energy for All: Addressing the Energy, Environment and Poverty Nexus in Asia, 

April 2007; Figure 37, page 48 

Figure 2: Incidence of Poverty in Asia 
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countries.” The ADB goes on to note that this observation is also true for Asia, particularly South 

Asia, where four out of every five without access to electricity live in rural areas.
10

 

There are several reasons for the relationships between poverty and the lack of access to 

electricity. These reasons essentially represent the barriers for the solar LED lamps to be 

purchased by the rural households in these countries.      

The very poor tend to use their income first to meet energy needs for cooking. As incomes rise, 

consumers then tend to move towards meeting their basic lighting needs before fully graduating 

to modern energy. A vicious cycle of energy poverty trap, however, afflicts the poor. The lack of 

energy limits income generation at the individual level and leads to energy poverty trap.  

The poor routinely spend almost a substantial portion of their cash income, almost two-thirds of 

it, on meeting their rudimentary requirements of their basic energy needs. Further to this 

inaccessibility, they also lack the ability to accumulate the financial resources to graduate up to 

efficient fuels or devices with upfront costs, such as the solar LED.
11

 Interestingly the amounts 

spent by the poor as a percentage of income matches with their affluent urban counterparts with 

the underlying difference that the quality as defined in terms of the luminosity is lower for the 

former as per the study conducted by Dr Evan Mills
1 

Income and wealth determines how a household will choose between current consumption and a 

stream of future benefits. Poor households with low liquidity and wealth are unable to forgo or 

divert resources to purchase current consumption (e.g., kerosene purchases for lighting) in order 

to finance the up-front capital cost of an alternate efficient energy solution, such as a solar LED 

lamp. This is despite the fact that the alternate efficient energy solution, such as a solar LED, 

typically has a far better lifecycle costs than the existing energy choice.
12

    

The problem of affordability reinforces the failure of energy supply to the poor. Without the 

ability to pay, energy supply infrastructure does not become economically viable. As a result, 

energy supply infrastructure to the poor does not expand as rapidly as it should. To illustrate this 

point more explicitly, an ADB study quantitatively examined the relationship between the 

“affordability” (or ability to pay for electricity), household per-capita electricity consumption 

and electricity supply infrastructure (installed capacity). By comparing against high income and 

low income countries, the study clearly demonstrated that price affordability was the key 

determinant to per-capita electricity consumption levels.
13

 

The poor lack the financial resources to acquire modern energy services, such as electricity. This 

“affordability” problem defines the relationship between poverty and the access to modern 

energy and is a key barrier for solar LED. Revenues from CDM will allow manufactures to 

partially offset the costs of solar LED lamps and make it more affordable.      

                                                      

10
 Ibid., ADB, Energy for All, page 47.  

11
 Ibid., ADB, Energy for All, page 47. 

12
 Ibid., ADB, Energy for All, page 55 (para 77).  

13
 Ibid., ADB, Energy for All, page 55 (para 79) and page 57 (para 81) 
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2. Barriers due to prevailing practice- 

Use of kerosene is the prevailing practice in households that have little or no access to electricity.  

 

A study by the ADB finds that kerosene and electricity, where available, are principally used for 

2%-10% energy required for lighting.
14

 Although an Asia wide macro study is not available to 

corroborate the use of kerosene as the primary fuel for lighting in the absence of electricity, 

several studies corroborate the ADB assertion at a country specific level. These studies report on 

country specific use of kerosene as a lighting energy source.  

 

Table 1A below lists the prevalence of kerosene as a lighting source in key countries included 

within the territory of this PoA. The references for the sources are presented as end-notes below 

the Table.  

 

Table 1A: Prevalence of Kerosene in Countries included within the territory of this PoA.      

  

Country Source Reference 

India Source 1: (WB – EIDS 

#16) 

45% of total rural households use kerosene for lighting 

Source 2: (NSSO 

survey) 

42.3% of total rural households using kerosene for lighting 

Nepal Source 1: (LEUKOS 

VOL 3) 

Only 40 percent of the population has access to electricity, of 

which 33 percent relies on national electrical network and 7 

percent on alternative energy resources. The rest of the 

homes, mostly in rural areas, use kerosene, oil based wick 

lamps or resin soaked twigs to provide minimal lighting to 

their living conditions. 

Source 2 (SARI) “Kerosene lamps are the most common lighting appliances in 

rural areas” 

Bangladesh Source 1: (WB-

WPS5545) 

Out of 20913 rural households, 10175 households have no 

electricity access and depend on kerosene for lighting. 

Source 2: (WB-

Bangladesh) 

“In rural Bangladesh, some 70 percent of energy consumed 

for lighting is derived from kerosene and most of the other 30 

percent from electricity” 

Pakistan Source 1: (WB – EIDS 

#16) 

22% of total rural households use kerosene for lighting 

 Source 2: (UNFPA) “A study in Pakistan showed that nearly 90 per cent of poor 

households rely on biomass fuels for cooking and the 

majority use kerosene rather than electricity for lighting.” 

Cambodia Source 1: (WB – EIDS 

#16) 

60% of total rural households use kerosene for lighting 

Indonesia Source 1: (IISc-IRES) Of the 200 million Indonesian, 60 million people still rely on 

kerosene for lighting. 

 

Endnotes on Table 1A: 

 

                                                      

14
 Ibid., ADB, Energy for All, page 52 (para 69) 
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(WB – EIDS #16), World Bank, “Expenditure of Low-Income Households on Energy” Extractive 

Industries for Development Series #16, June 2010, page 72-73. 

http://siteresources.worldbank.org/EXTOGMC/Resources/336929-

1266963339030/eifd16_expenditure.pdf 

 

(NSSO survey), Solar lanterns for domestic lighting in India: Viability of central charging station model, 

Energy Policy (2009),doi:10.1016/j.enpol.2009.06.047, 16 June 2009, page 9. 

http://www.energyforall.info/files/SolarLanternWG-Paper%20Energy%20Policy.pdf 

 

(WB-WPS5545), World Bank, “Quantifying Carbon and Distributional Benefits of Solar Home System 

Programs in Bangladesh”, working Paper 5545, January 2011, page 19. 

 

(SARI), South Asia Regional Initiative, Energy Country Analysis Brief, Nepal, February 2002; 

http://www.sari-energy.org/publications/eia/nepal.pdf. 

 

(WB-Bangladesh) World Bank, “Restoring Balance, Bangladesh’s Rural Energy Realities, Working 

Paper No 181,March 2010, page 15. 

 

(LEUKOS VOL 3), “Replacing Fuel Based Lighting with Light Emitting Diodes in Developing 

Countries: Energy and Lighting in Rural Nepali Homes”, April 2007, page 3 

http://light.lbl.gov/library/leukos-may07.pdf 

 

(IISc-IRES), “Integrated Renewable Energy System - Perspectives and Issues”, February 2000, page 7. 

http://ces.iisc.ernet.in/energy/paper/ires/solarenergy.html 

 

(UNFPA) UNFPA, State of World Population 2001, Chapter 3, page 31. 

 

The prevalence of kerosene as the primary energy source for lighting in the absence of electricity 

is further enhanced by the price subsidies that many governments provide for kerosene. Many 

governments have policies in place to subsidize the price of kerosene to the poor. Although they 

recognize the ill health and environment consequences of kerosene use for lighting, and as a 

longer term goal many are actively seeking to move their citizens away from kerosene by 

providing them electricity access, kerosene still represents an important energy choice for the 

poor. Table 1B below lists whether fuel price subsidy for kerosene is available in key countries 

included within the territory of this PoA.    

 

Table 1B: Availability of Kerosene Subsidy 

 

Country Subsidy on 

Kerosene 

Provided 

(Yes/No) 

Source 

India Yes Research paper by Durga Prasad Kar
15

 

Indonesia Yes  Expert Workshop on Estimating Support to Fossil Fuels, in 

                                                      

15
 http://www.adire.org/DP%20final%20thesis%20on%20single%20side%20Nov%2020.pdf 

http://www.energyforall.info/files/SolarLanternWG-Paper%20Energy%20Policy.pdf
http://www.sari-energy.org/publications/eia/nepal.pdf
http://light.lbl.gov/library/leukos-may07.pdf
http://www.adire.org/DP%20final%20thesis%20on%20single%20side%20Nov%2020.pdf
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OECD, Paris 18 - 19 November 2010
16

  

Pakistan Yes Extractive Industries for Development Series #10, July 2009, 

page 12
17

 

Nepal Yes News Article of Republica Business & Economy dated 19 

December 2010
18

 

Bangladesh Yes Day and Night News, November 2011
19

  

Burma (or 

Myanmar) 

Yes Extractive Industries for Development Series #10, July 2009, 

page 12 

Cambodia Yes Extractive Industries for Development Series #10, July 2009, 

page 33 

  

 

The prevalence of kerosene for lighting in the absence of electricity may be the result of several factors, 

including access to kerosene, subsidized price and simple technology. For solar LED seeking to help 

meet the lighting needs of households with little or no access to electricity, the prevalence of kerosene as 

an energy source for lighting represents a barrier due to prevailing practice.  

 

The project is additional since at least one of the barriers for small scale projects has been established. 

Each CPA must confirm the applicability of at least one of the barriers, including the technology or 

investment barrier.  

Micro Scale 

CPAs under this PoA may also be a micro-scale project, which will reduce less than 20 ktCO2e per year. 

As provisioned in paragraph 7 of Annex 2 of EB 63, “Standard for demonstration of additionality of 

GHG emission reductions achieved by a programme of activities,” this PoA demonstrates additionality 

for the micro-scale CPA using the “Guidelines for demonstrating additionality of microscale project 

activities (Version 03, Annex 23, EB 63). Paragraph 4 of the guideline states, 

“Type III project activities that aim to achieve emission reductions at a scale of no more than 20 ktCO2e 

per year, are additional if any one of the following conditions is satisfied: 

 

(a)  The geographic location of the project activity is an LDC/SIDS or special underdeveloped zone of 

the host country as identified by the government before 28 May 2010; 

(b)  The project activity is an emission reduction activity with both conditions (i) and (ii) below satisfied:  

                                                      

16
 http://www.oecd.org/dataoecd/41/63/47152280.pdf 

17
http://siteresources.worldbank.org/INTOGMC/Resources/10-govt_response-hyperlinked.pdf  

18
 http://archives.myrepublica.com/portal/index.php?action=news_details&news_id=26325 

19
 http://www.dayandnightnews.com/2011/11/bangladesh-hikes-fuel-prices/ 
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(i)  Each of the independent subsystems/measures in the project activity achieves an estimated 

annual emission reduction equal to or less than 600 tCO2e per year; and 

(ii) End users of the subsystems or measures are households/communities/SMEs.” 

 

Each of the solar LED lamps achieve annual emissions reduction of 0.08 tCO2e peryear, which is lower 

the threshold of 600 tCO2e per year as specified in condition (i) above. The solar LED lamps are 

designed to supply lighting to households/communities/SME as by replacing kerosene lamps with solar 

LED lamps. Because end users of the solar LED lamps will therefore be households/communities/SME, 

condition (ii) is also satisfied. 

 

The project activity is additional as both conditions (i) and (ii) are satisfied. Each microscale CPA of this 

PoA that will reduce less than 20ktCO2e per year must confirm that it satisfies condition (a) or (b) of 

above stated guideline.     

 

 

 

 

 

 

 

 A.4.4. Operational, management and monitoring plan for the programme of activities 

(PoA): 

 

 A.4.4.1.  Operational and management plan: 

>> The CME for the proposed PoA shall be ToughStuff International.  As the CME, ToughStuff 

International will institute the following measures for its operational, management and monitoring plan: 

 

(i) A record keeping system for each CPA under the PoA,  

 

a. The CME will keep and maintain an electronic database for each CPA included in the 

PoA and these records will include the following: 

 

i. Name and unique ID number of the CPA 

ii. LED Lighting System type 

iii. Distribution/Implementing partners and their contact details 

iv. Date of Registration of the CPA 

v. Unique Serial Number sequence for lamps sold under the CPA 

vi. Start date of the CPA 

vii. CERs issued per verification period 

viii. Total Number of lamps distributed 

 

b. Additionally the CME will also keep a Total Sales Record derived from Sales under each 

CPA to include: 

i. The CPA ID 

ii. Type of LED Lighting System 

iii. Serial Number of the Solar LED lamp sold 

iv. Date the sale was made 

v. Customer information 

vi. Distributor information 
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(ii) A system/procedure to avoid double accounting e.g. to avoid the case of including a new 

CPA that has been already registered either as a CDM project activity or as a CPA of 

another PoA,  

 

Each CPA will be required to expressly state that it has not been registered as a single CDM 

project activity or as a CPA under another PoA. Furthermore each CPA will be accorded a 

unique serial number a series of serial numbers to identify each of the lamps sold under the 

particular CPA. 

 

(iii) The SSC-CPA included in the PoA is not a de-bundled component of another CDM 

programme activity (CPA) or CDM project activity. 

 

According to the “Guidelines on assessment of debundling for SSC project activities, v03 (EB 

54, Annex 13, par.10) for determining the occurrence of debundling under a Programme of 

Activities (PoA)”, if each of the independent subsystem/measures included in the CPA of a 

PoA is not larger than 1% of the small scale threshold defined by the methodology applied, 

than that CPA of PoA is exempted from performing de-bundling check, i.e. considered as 

being not a de-bundled component of a large scale activity. 

 

As described in section A.4.4.1. (i) A record of the total CERs issued per CPA will be 

maintained to ensure that none of the individual lamps sold under the CPA  exceed the 600 

tonnes of CO2e emissions reductions per year. Default emissions reductions as defined in the 

indicative baseline and monitoring methodology AMS III AR are 0.08tCO2e which is far 

below the 1% equivalent of 600 tCO2e derived from a limit of 60,000 tCO2e. 

 

Further, as per Paragraph 48 (e) of the Meeting Report of EB 62,” A microscale CDM project 

activity shall demonstrate that it is not a debundled component of a SSC CDM project activity 

by applying the criteria in the “Guidelines on assessment of debundling for SSC project 

activities”, e.g. by suitably considering microscale thresholds in the place of SSC thresholds” 

Hence as per the paragraph “Guidelines on assessment of debundling for SSC project 

activities, v03 (EB 54, Annex 13) has been referred for determining the occurrence of 

debundling under a Programme of Activities (PoA)” which states that “for the purposes of 

registration of a Programme of Activities (PoA), a proposed small-scale CPA of a PoA shall 

be deemed to be a de-bundled component of a small scale activity if there is already an 

activity, which satisfies both conditions (a) and (b) below:  

  

(a) Has the same activity implementer as the proposed small scale CPA or has a coordinating 

or managing entity, which also manages a large scale PoA of the same technology/measure, 

and;  

  

(b) The boundary is within 1 km of the boundary of the proposed small-scale CPA, at 

the closest point.”   

 

There will be no activity with the same activity implementer as the micro-scale CPA under 

this PoA is within 1 km of the micro-scale CPA, and there is not going to be any activity with 

the same coordinating or managing entity, which also manages a small scale PoA of same 

sectoral scope within 1 km of the boundary at the shortest point of the micro-scale CPA.  
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Therefore, the small scale and micro-scale CPAs of the PoA would ensure that it is not 

deemed to be a debundled component of a large scale activity and small-scale activity 

respectively and hence is eligible to use the simplified modalities and procedures for small-

scale project activities. 

 

 

 A.4.4.2.  Monitoring plan: 

>> Each CPA under this PoA will be subject to all parameters identified in Section E.7.1 of the PoA-DD 

and will be monitored according to the procedures & monitoring framework established in section E.7.2 

of the PoA-DD. The CME stores data in an electronic database and all primary data will be stored by the 

CPA implementer according to the procedures identified in section E.7.1 

 

The monitoring plan implemented for this PoA applies the approved small scale monitoring methodology 

AMS III AR “Substituting fossil fuel based lighting with LED lighting systems” (EB 65, annex version 

2). 

 

The indicative baseline and monitoring methodology describes two options for LED Lamp effective 

useful life, these options are: 

 

1. Option 1: Where project lamps are assumed to operate for two years after project lamp 

distribution to end users. 

2. Option 2: where project lamps are assumed to operate for seven years after project lamp 

distribution to end users. 

 

Accordingly there shall be separate data recording plans for either type of project lamp based on the 

Solar Led lamp’s effective useful life. 

 

CPAs implemented under Option 1: 

 

(i) Sales Record for the CPA   

 

a. The CME will keep and maintain an electronic database for each CPA included in the 

PoA and these records will include the following: 

 

i. Name and unique ID number of the CPA 

ii. LED Lighting System type with details of  lamp wattage, battery type and date of 

supply
20

  

iii. Distribution/Implementing partners and their contact details 

iv. Date of Registration of the CPA 

v. Unique Serial Number sequence for lamps sold under the CPA 

vi. Start date of the CPA 

vii. CERs issued per verification period 

viii. Total Number of lamps distributed 

 

 

CPA Sales Record  

General CPA CPA Name  CPA ID  Effective  

                                                      

20
 The date of supply need not be exact as a conservative estimation based on distribution records.  
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Data Useful 

Life 

Option 

Solar LED Lamp Data 

Serial 

Number 

Date of Sale Lamp 

Wattage 

Battery 

Type 

Distributor 

Name 

Distributor Contacts 

      

 

 

b. Additionally each CPA will maintain a record that will describe the overall details of their 

inclusion under the PoA 

i. The CPA ID 

ii. Date of Inclusion in the CPA 

iii. Start date of the CPA 

iv. Total  Number of  Project lamps installed 

v. Total CERs realized by the Project Activity 

 

CPA Database 

Unique ID 

Number 

Date of Inclusion 

in PoA 

Start Date of CPA Total Number of 

Project Lamps 

Total CERs for 

CPA 

     

 

CPAs implemented under Option 2: 

 

(i) Sales Record for the CPA   

 

a. The CME will keep and maintain an electronic database for each CPA included in the 

PoA and these records will include the following: 

 

i. Name and unique ID number of the CPA 

ii. LED Lighting System type with details of  lamp wattage, battery type and date of 

supply 

iii. Distribution/Implementing partners and their contact details 

iv. Date of Registration of the CPA 

v. Unique Serial Number sequence for lamps sold under the CPA 

vi. Start date of the CPA 

vii. CERs issued per verification period 

viii. Total Number of lamps distributed 

ix. Name and contact details of consumer 

x. Number of Project lamps sold to consumer 

 

For project lamps with an effective useful life under Option 2, which will claim emission reductions for 

up to seven years ex post monitoring surveys to determine percentage of project lamps distributed to end 

users that are operating and in service will be conducted during the third year of the crediting period. 

According to the methodology only lamps that have original marking can be counted as operational 

whereas lamps replaced as part of the survey cannot be included in the CPA. 

 

 A.4.5.  Public funding of the programme of activities (PoA): 
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>> No public funding will be used for the activity. However if a CPA does receive public funding it will 

be required to prove that the finance is not  a diversion of official development assistance and is separate 

from and is not counted towards the financial obligations of the Host Party to which it operates under. 

 

SECTION B.  Duration of the programme of activities (PoA)   

 

 

B.1. Starting date of the programme of activities (PoA):  

>> 01/12/12 or date of registration, whichever comes first. 

 

B.2. Length of the programme of activities (PoA): 

>> 28 years. 

 

SECTION C.  Environmental Analysis 

>> 

C.1. Please indicate the level at which environmental analysis as per requirements of the CDM 

modalities and procedures is undertaken.  Justify the choice of level at which the environmental 

analysis is undertaken:  

 

1. Environmental Analysis is done at PoA level     

2. Environmental Analysis is done at SSC-CPA level    

 

C.2. Documentation on the analysis of the environmental impacts, including transboundary 

impacts:  

>> Environmental Analysis will be done at SSC-CPA level  

 

C.3. Please state whether in accordance with  the host Party laws/regulations, an environmental 

impact assessment is required for a typical CPA, included in the programme of activities (PoA),: 

>> Environmental Analysis will be done at SSC-CPA level  

 

SECTION D.  Stakeholders’ comments 

>> 

D.1. Please indicate the level at which local stakeholder comments are invited.  Justify the choice:  

Local stakeholder comments will be invited at the SSC-CPA level. The boundary of this PoA includes a 

diverse region, with unique stakeholders with the region. Conducting the local stakeholder comment at 

the PoA level would not be feasible and will not fully encompass the full variety of local stakeholder 

comments. The local stakeholder comments are invited at the SSC-CPA level. 

 

D.2. Brief description how comments by local stakeholders have been invited and compiled: 

>> Local stakeholder comments will be invited at the SSC-CPA level. 

 

 

D.3. Summary of the comments received: 

>> No comments at this stage. Local stakeholder comments will be invited at the SSC-CPA level and the 

comments received will be summarized in the CPA.  
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D.4. Report on how due account was taken of any comments received: 

>> No comments at this stage. Local stakeholder comments will be invited at the SSC-CPA level. Each 

CPA must describe how due account was taken of the comments received.  

 

SECTION E.  Application of a baseline and monitoring methodology  

 

 

E.1. Title and reference of the approved SSC baseline and monitoring methodology applied to a 

SSC-CPA included in the PoA:  

>> 

All CPAs included in the PoA will subscribe to the approved baseline and monitoring methodology 

described below: 

 

AMS III AR: Substituting fossil fuel based lighting with LED lighting systems (Version 2). 

 

E.2. Justification of the choice of the methodology and why it is applicable to a SSC-CPA: 

>> 

AMS.III.AR Criteria Justification 

1. This category comprises activities that replace 

portable fossil fuel based lamps (e.g. wick 

based kerosene lamps) with battery-charged 

LED or CFL based lighting systems in 

residential and/or non-residential applications 

(e.g. ambient lights, task lights, portable 

lights). 

All CPAs instituted under this PoA will be 

required to implement activities that place LED 

lighting systems in residential/non-residential 

settings. All CPAs will further be required to prove 

that the project lamps placed replace fossil fuel 

based lighting system. 

2. This methodology is applicable only to project 

lamps whose batteries are charged using one of 

the following options: 

(a)  Charged by renewable energy system 

included as part of the Project Lamp (e. g. a 

photovoltaic systems or mechanical systems 

such as wind battery chargers); 

(b) Charged by a standalone distributed 

generation system (e.g. a diesel generator set) 

or a mini-grid, i.e. that is not connected to a 

national or regional grid; 

(c) Charged by a grid that is connected to 

regional/national grid. 

All the project lamps placed under this PoA will 

have rechargeable batteries charged by Solar Photo 

Voltaic Panels. 

3. At a minimum project lamps shall be certified 

by their manufacturer to have a rated average 

life of at least: 

 5,000 hours for Option 1, paragraph 11 of 

approved methodology AMS II A.R. (EB 65 

annex 3); 

 10,000 hours for Option 2, paragraph 12 of 

approved methodology AMS II A.R. (EB 65 

annex 3). 

Rated average life is the life certified by the 

manufacturer or responsible vendor as being 

This will be a compulsory requirement for all 

CPAs instituted under the PoA to provide 

manufacturer’s certification proving minimum 

average life of: 

 5,000 hours for Option 1 

 10,000 hours for Option 2 

In addition CPAs needs to provide 

manufacturer’s certification which proves that 

project lamp’s battery charging circuit 

efficiency, at the time of purchase, is at least 

50%.  
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the time at which the lamp’s initial light output 

will decline by no more than 30%. In addition, 

the manufacturer shall certify that the project 

lamp’s’ battery charging circuit efficiency, at 

the time of purchase, is at least 50%.  

 

 

4. Project Lamps shall have a warranty of a 

minimum of one year. At a minimum, the 

warranty shall cover free replacement or repair 

of any failed lamps, batteries and where 

applicable solar panels. 

All project lamps included in the CPA shall accord 

the user a minimum one year warranty which will 

cover replacement/repair of failed lamps, batteries 

and solar panels. 

5. Project Lamps shall meet or exceed the 

following minimum performance 

characteristics, which should be proven by 

third-party test results: 

Light Output: Luminous flux of 20 lumens or 

illuminance of 25 lux over an area ≥0.1 m2 

when suspended at a distance of 0.75 meters or 

self-supported. The light output over a 2,000 

hour lumen maintenance test should not 

decline by more than 20% for Option 1 

(paragraph 11) or 15% for Option 2 (paragraph 

12);  

(a) Run Time and Battery Capacity: Daily Burn 

Time (DBT)4 shall meet the following 

requirements:  

(i) DBT shall be equal to or greater than 3.5 hours;  

(ii) For charging option 2(a) the Autonomous Time 

of the Project Lamps shall meet the following 

requirements:  

− For Option 1, paragraph 11, the 

Autonomous Time shall be equal to or 

greater than 150% than the DBT of the 

Project Lamps;  

− For Option 2, paragraph 12, the 

Autonomous Time shall be equal to or 

greater than 150% of the DBT of the Project 

Lamps;  

(iii) For charging options 2(b) and 2(c) the 

Autonomous Time of the Project Lamps shall meet 

the following requirements:  

− For Option 1, paragraph 11, the 

Autonomous Time shall be equal to or 

greater than 200% of the DBT of the Project 

Lamps;  

− For Option 2, paragraph 12, the 

All project lamp included in the CPA shall ensure 

meeting or exceeding the minimum performance 

parameters mentioned in paragraph 5, which shall 

also be proved by third-party test results. 
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Autonomous Time shall be equal to or 

greater than 200% of the DBT of the Project 

Lamps;  

(iv) For charging with solar PV under option 2(a) 

the Solar Run Time for the Project Lamp in each 

month of the year (as determined per paragraph 

7(g)) shall be greater than or equal to the DBT;  

(v) For charging option per 2(b) or 2(c), the Project 

Lamp shall be fully charged after eight hours of 

charging.  

 

6. The project design document shall explain the 

proposed distribution method of the project 

lamps. It shall also explain how the proposed 

project activity will: 

(a) Ensure that the replaced baseline lamps are 

those that directly consume fossil fuel. This 

can be done through documentation of the 

common practice of fuel usage for lighting in 

the project region (e.g. based on representative 

sample surveys, official data or peer reviewed 

literature; 

(b) Eliminate potential double counting of 

Emission Reductions that could occur, for 

example, if more than one entity (e.g. lamp 

manufacturers, suppliers of solar and/or battery 

equipment, etc.) claims credit for Emission 

Reductions for the project lamps. At a 

minimum, project lamps shall be marked as 

CDM project lamps; 

(c) Ensure compliance with prevailing regulations 

pertaining to the use and disposal of batteries.  

All CPA implementing parties will provide 

distribution details by providing the following 

information: 

(a) Official data or national/regional literature 

on dominance of kerosene fuel for 

traditional lighting applications. 

(b) Description of unique project lamp 

identification number such as a bar code or 

serial number 

(c) Compliance with all relevant regulations 

with Host Party laws/regulations on use 

and disposal of batteries. 

 

7. The project design document shall include the 

minimum requirements for the design 

specifications of project lamps including the 

following specifications: 

(a) Lamp wattage (in Watts) and luminous flux 

output (in lumens); 

(b) Rated lamp life (in hours); 

(c) Where applicable, the type and rated capacity 

of the renewable energy equipment used for 

battery-charging (in Watts); 

(d) Type (e.g. NiMH, Lead-Acid, Li-ion), and 

rated capacity of the batteries (in Ampere 

Hours); 

(e) Type of charge controller (e.g. active or 

passive); 

(f) Autonomous Time and Daily Burn Time; 

CPA-DDs must incorporate the technical 

description with a detailed description highlighting 

the 9 parameters elaborated in paragraph 7 of the 

methodology. 
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(g) Solar Run Times(s) (SRT) for products with 

solar energy charging systems. If regional solar 

data are available, the maximum, minimum and 

average estimated SRT values for each month 

of a typical year shall be provided. If regional 

solar data are not available the standard solar 

day (5 kWh/m2) shall be used to estimate SRT.  

(h) Where applicable, the amount of time to fully 

charge the product using mechanical means or 

a centralized charging system (e.g. the national 

grid)  

(i) Physical protection against environmental 

factors (e.g. rain, heat, insect ingress). 

8. The project activity shall restrict the number of 

project lamps distributed through the project 

activity to no more than five per household or 

per business location (e.g. for commercial 

applications such as shops). 

This parameter will be monitored in each sales 

record per CPA. 

9. Measures are limited to those that result in 

emissions reductions of less than or equal to 60 

kt CO2 equivalent annually. 

Each CPA included in the PoA will have emission 

reduction of less than or equal to 60,000 tCO2e 

annually. 

 

 

E.3. Description of the sources and gases included in the SSC-CPA boundary  

>>  

B
a
se

lin
e
 

Source Gas  Included? Justification 

Traditional Fuel based lighting 

systems 

CO2 Yes Main Source of emissions 

CH4 No Excluded to maintain conservativeness 

N2O No Excluded to maintain conservativeness 

P
ro

ject 
Solar LED Lighting System 

(Project Lamp) 

CO2 No No attributable emissions from project 

activity 

CH4 No No attributable emissions from project 

activity 

N2O No No attributable emissions from project 

activity 

 

 

E.4. Description of how the  baseline scenario is identified and description of the identified 

baseline scenario:  

 

>> The baseline in this PoA is developed in accordance with the baseline and monitoring methodology of 

AMS III AR which states that “this category comprises activities that replace portable fossil fuel based 

lamps (e.g. wick based kerosene lamps) with battery-charged LED or CFL based lighting systems in 

residential and/or non-residential applications (e.g. ambient lights, task lights, portable lights).” 

 

The baseline for this PoA is the use of kerosene for residential / non-residential lighting needs. We 

demonstrate the baseline in two steps. First, using credible studies and reports we demonstrate that a 



SMALL-SCALE CDM PROGRAMME OF ACTIVITIES DESIGN DOCUMENT FORM 

(CDM SSC-PoA-DD) - Version 01 

 

CDM – Executive Board  page 28 

 

This template shall not be altered. It shall be completed without modifying/adding headings or logo, format or font. 

 

large number of people in developing Asia
21

, the territory of this PoA, lack access to electricity. Second, 

we establish that kerosene is the primarily fuel used for lighting when there is little or no access to 

electricity. 

 

Lack of Access to Electricity  

 

Despite the gains in electricity supply to large portions of the global population, approximately 1.3 

billion people still have no access to electricity. More than 95% of them are located in Sub-Saharan 

Africa and developing Asia; 84% are in rural areas.
22

 Although estimates of the number of people 

without access to electricity varies by source, two key references, the Asian Development Bank (ADB) 

and the International Energy Agency (IEA) peg the number at around 675-700.  

 

The ADB reports that 700 million people in Asia have no access to modern electricity.
23

 The IEA reports 

that 675 people in developing Asia live without electricity, as listed in the Table 2 below.
24

 

 

Table 2: Number and share of people without access to electricity 

 Population (million) Share of Population (%) 

Developing Asia 675 19 

India 289
#
 25 

Bangladesh 96 59 

Indonesia 82 36 

Pakistan 64 38 

Myanmar 44 87 

Rest of Developing Asia 102 6 

# However some studies put this figure at 400 million out of 1.2 billion people in India
25

 

    

For many people, physical access to electricity is often not an adequately good indicator of being able to 

integrate modern electricity services into their lives. On several occasions, even though electrification 

may have been achieved, consumers are not able to connect to the grid because they are too poor to 

afford the connection, or the grid supply is so unreliable that they don’t bother connecting to it.
26

 Another 

dimension of the low access to electricity is per-capita electricity consumption. Most developing Asian 

countries have very low per-capita electricity consumption, well below the development threshold of 

4,000 kWh per person per year. Figure 2 below illustrates the low levels of per-capita electricity across 

several countries in Developing Asia.  

    

                                                      

21
 Developing Asia in the study includes the following: Bangladesh, Brueni-Darussalam, Cambodia, China, Chinese 

Taipei, India, Indonesia, the Democratic People’s Republic of Korea, Malaysia, Mongolia, Myanmar, Nepal, 

Pakistan, Philippines, Singapore, Sri Lanka, Thailand, Vietnam, and other non-OECD countries (Afghanistan, 

Bhutan and other Pacific Island States) 

22
 International Energy Agency (IEA), “World Energy Outlook, 2011 – Energy for All: Financing Access for the 

Poor,” October 2011, page 7. 

23
 Asian Development Bank, http://beta.adb.org/sectors/energy/main 

24
 Ibid, International Energy Agency, Table 1, page 11. 

25
 http://www.adire.org/DP%20final%20thesis%20on%20single%20side%20Nov%2020.pdf 

26
 International Energy Outlook, World Energy Outlook 2002, Chapter 13, page 376. 

http://beta.adb.org/sectors/energy/main
http://www.adire.org/DP%20final%20thesis%20on%20single%20side%20Nov%2020.pdf
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Figure 2: Per Capita Electricity Use across key Developing Countries in Asia
27

 (see x axis) 

 

 
 

 

Kerosene as Primary Fuel for Lighting in absence of Electricity 

 

The use of kerosene as fuel for lighting by people with little or no access to electricity is widely 

recognized and understood. Generally, the growth in energy services from traditional biomass to modern 

energy services is a function of income. As incomes rise, households are increasingly able to acquire 

modern energy services, which not only require greater financial outlays but also higher-incomes and 

tend to be associated with areas where modern supply services are available. This assertion has been 

clearly documented by the IEA in its analysis of the relationship between income growth and energy use, 

as illustrated in Figure 3 below.
28

 

 

                                                      

27
 Asian Development Bank (ADB), Energy for All: Addressing the Energy, Environment and Poverty Nexus in 

Asia, April 2007; Figure 33, page 40,  

28
 International Energy Agency, Energy & Development, http://www.iea.org/weo/slide_library.asp (20 Feb 2012)  

http://www.iea.org/weo/slide_library.asp%20(20
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Figure 3: Relationship between household income and energy services 

     

 

 
 

 

 

The assertion of kerosene as the primary fuel for lighting in the absence of electricity is further 

elaborated in other studies. The ADB in its study finds that within households “kerosene and electricity, 

where available, are principally used for the 2%–10% energy required for lighting purposes.”
29

 A more 

extensive study across 8 countries in Africa finds that on average kerosene accounts for 53% of the 

primary light-source for household and could be as high as 83% in some countries (i.e., Kenya).
30

 

Although African and countries in Developing Asia are not similar in socio-economic context, it helps to 

reinforce the understanding that kerosene is the key primary fuel for household lighting in the absence of 

electricity.  

 

Although a comprehensive study on kerosene use as lighting fuel for countries in Developing Asia is not 

available, several individual studies provide a clear supporting evidence for the widespread use of 

kerosene as lighting fuel. Table 3 below lists the references that establish the use of kerosene as lighting 

fuel across the countries listed below.  

 

Table 3: References establishing widespread use of kerosene as lighting in the absence of electricity 

 

Country Source Reference 

India Source 1: (WB – EIDS 

#16) 

45% of total rural households use kerosene for lighting 

Source 2: (NSSO 

survey) 

42.3% of total rural households using kerosene for lighting 

Nepal Source 1: (LEUKOS Only 40 percent of the population has access to electricity, of 

                                                      

29
 Ibid., ADB, Energy for All, para 69, page 52. 

30
 IFC, “Solar Lighting for the Base of the Pyramid – Overview of an Emerging Market,” June 2010, Figure 32, page 

47.  
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VOL 3) which 33 percent relies on national electrical network and 7 

percent on alternative energy resources. The rest of the 

homes, mostly in rural areas, use kerosene, oil based wick 

lamps or resin soaked twigs to provide minimal lighting to 

their living conditions. 

Source 2 (SARI) “Kerosene lamps are the most common lighting appliances in 

rural areas” 

Bangladesh Source 1: (WB-

WPS5545) 

Out of 20913 rural households, 10175 households have no 

electricity access and depend on kerosene for lighting. 

Source 2: (WB-

Bangladesh) 

“In rural Bangladesh, some 70 percent of energy consumed 

for lighting is derived from kerosene and most of the other 30 

percent from electricity” 

Pakistan Source 1: (WB – EIDS 

#16) 

22% of total rural households use kerosene for lighting 

 Source 2: (UNFPA) “A study in Pakistan showed that nearly 90 per cent of poor 

households rely on biomass fuels for cooking and the 

majority use kerosene rather than electricity for lighting.” 

Cambodia Source 1: (WB – EIDS 

#16) 

60% of total rural households use kerosene for lighting 

Indonesia Source 1: (IISc-IRES) Of the 200 million Indonesian, 60 million people still rely on 

kerosene for lighting. 

        

Endnotes on Table 3: 

 

(WB – EIDS #16), World Bank, “Expenditure of Low-Income Households on Energy” Extractive 

Industries for Development Series #16, June 2010, page 72-73. 

http://siteresources.worldbank.org/EXTOGMC/Resources/336929-

1266963339030/eifd16_expenditure.pdf 

 

(NSSO survey), Solar lanterns for domestic lighting in India: Viability of central charging station model, 

Energy Policy (2009),doi:10.1016/j.enpol.2009.06.047, 16 June 2009, page 9. 

http://www.energyforall.info/files/SolarLanternWG-Paper%20Energy%20Policy.pdf 

 

(WB-WPS5545), World Bank, “Quantifying Carbon and Distributional Benefits of Solar Home System 

Programs in Bangladesh”, working Paper 5545, January 2011, page 19. 

 

(SARI), South Asia Regional Initiative, Energy Country Analysis Brief, Nepal, February 2002; 

http://www.sari-energy.org/publications/eia/nepal.pdf. 

 

(WB-Bangladesh) World Bank, “Restoring Balance, Bangladesh’s Rural Energy Realities, Working 

Paper No 181,March 2010, page 15. 

 

(LEUKOS VOL 3), “Replacing Fuel Based Lighting with Light Emitting Diodes in Developing 

Countries: Energy and Lighting in Rural Nepali Homes”, April 2007, page 3 

http://light.lbl.gov/library/leukos-may07.pdf 

 

(IISc-IRES), “Integrated Renewable Energy System - Perspectives and Issues”, February 2000, page 7. 

http://ces.iisc.ernet.in/energy/paper/ires/solarenergy.html 

 

http://www.energyforall.info/files/SolarLanternWG-Paper%20Energy%20Policy.pdf
http://www.sari-energy.org/publications/eia/nepal.pdf
http://light.lbl.gov/library/leukos-may07.pdf
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(UNFPA) UNFPA, State of World Population 2001, Chapter 3, page 31.  

 

It can be seen further from the IEA study on the number of households in rural households in Asia who 

do not have access to electricity in Table 4 who constitute over 600 million people of the world. 

 

As illustrated in Table 3 above it is clear that kerosene is used widely across countries in Developing 

Asia as the fuel source for lighting in the absence of electricity. These references corroborate the 

evidence from existing literature that kerosene is the primary energy source for lighting needs for 

households in areas with little or no access to electricity. The use of kerosene as the baseline is, 

therefore, correct and well justified.  



SMALL-SCALE CDM PROGRAMME OF ACTIVITIES DESIGN DOCUMENT FORM 

(CDM SSC-PoA-DD) - Version 01 

 

CDM – Executive Board  page 33 

 

This template shall not be altered. It shall be completed without modifying/adding headings or logo, format or font. 

 

  

 

 

 

E.5. Description of how the anthropogenic emissions of GHG by sources are reduced below those 

that would have occurred in the absence of the SSC-CPA being included as registered PoA 

(assessment and demonstration of additionality of SSC-CPA): >> 

 

E.5.1.   Assessment and demonstration of additionality for a typical SSC-CPA: 

A SSC-CPA can demonstrate additionality by confirming the existence of at least one of the barriers 

described at the PoA level as discussed in section A.4.3. The PoA adopts the guidance provided in 

attachment A to Appendix B of the “Simplified modalities and procedures for small-scale CDM project 

activities”. Additionality of a small-scale CDM project can be demonstrated by showing that the project 

would not have occurred anyway due to the existence of one or more of the following barriers: (i) 

investment barrier, (ii) technological barrier, (iii) barrier due to prevailing practice, and (iv) other 

barriers.  

 

CPA under this PoA may also be a micro-scale project, which will reduce less than 20 ktCO2e per year. 

A SSC-CPA that is a mirco-scale project may demonstrate additionality by confirming it is a micro scale 

project and confirming the additionality requirements as described in Section A.4.3 of this PoA.  

 

E.5.2.   Key criteria and data for assessing additionality of a SSC-CPA: 

 

The SSC-CPA shall provide information that confirms the existence of barriers as defined in Section 

A.4.3. of this PoA.  

 

A micro-scale CPA shall provide information that confirms it meets the rules of micro-scale additionality 

as defined Section A.4.3 of this PoA. 

 

E.6.  Estimation of  Emission reductions of a CPA: 

 

 

E.6.1.   Explanation of methodological choices, provided in the approved baseline and 

monitoring methodology applied, selected for a typical SSC-CPA: 

>> Baseline Emissions: 

 

The CPA implementing party the option of selecting the default factors provided in the methodology 

AMS III AR as follows: 

 

(a)  FUR  Fuel use rate (litres/hour): 0.025 litres/hour; 

(b)  O  Utilization rate (hours/day): 3.5 hours per day; 

(c)  U   Utilization (days/year): 365 days per year; 

(d)  EF Fuel emissions factor: 2.4 kgCO2/litre; 

(e)  LF  Leakage factor: 1.0; 

(f)  n   Number of fuel-based lamps replaced per project lamp: 1.0; 

(g)  NTG Net-to-Gross factor: 1.0. 
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If the CPA implementer does not rely on the default values provided in the baseline and monitoring 

methodology the CPA implementer shall use alternative values for parameters identified above (e.g. Fuel 

use rate, utilization rate) where adequate research/monitoring and documentation is provided by the 

project proponent e.g. strategic surveys and research conducted by national or local organizations, 

initiatives by international organizations or non-governmental organizations or the project proponent to 

collect reliable and comprehensive data. 

 

The CPA implementing party shall choose either option for the effective LED Lamp Effective Useful 

Life but must strictly adhere to the requirements established in paragraph 11 of the methodology if 

Option 2 is selected. 

 

Project Emissions: 

 

In either scenario CPAs implemented under this PoA will be Project lamps which qualify under 

paragraph 2 (a) of methodology AMS III AR (charged by renewable energy system (e.g. photovoltaic 

systems). There are no project emissions (PEy = 0). 

 

Third Party Testing: 

 

Each CPA implementer will have to have independent third party testing for the Project lamps to be 

credited in the CPA. The testing procedures for the individual components of the LED lamps will have to 

be conducted in accordance with the Norms, Specifications and Test Procedures as provided for in the 

indicative baseline and monitoring methodology. 

 

E.6.2.  Equations, including fixed parametric values, to be used for calculation of emission 

reductions of a SSC-CPA: 

>> Baseline Emissions: 

 

 BEy = DV×GFy×DBy            (1) 

        

Where: 

 

BE   Baseline emissions per Project Lamp in year y (tCO2e) 

 

GF  Grid Factor in year y, 

 

DB   Dynamic Baseline Factor 

 

DV  Lamp Emission Factor 

 

The default value for the DV is 0.08 tCO2e per project lamp. However where CPA implementers choose 

to use alternative values the following equation shall be used to compute the DV per project lamp. 

 

DV= FUR × O × U × EF/1000 × LF × n × NTG         (2) 

 

 

A description of the parameters used in calculation has been provided in Section E.6.1 of this PoA DD. 
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Project Emissions: 

 

There are no project emissions (PEy = 0) if the project lamp charging mechanism utilized is as defined in 

paragraph 2(a) of the baseline methodology AMS.III.AR which defines the charging mechanism as 

project lamps charged using renewable energy systems such as the photovoltaic systems as envisioned 

for the project activity. 

 

PE = 0             (3) 

 

Emission Reductions: 

 

      (4) 

 

Where: 

 

ERy  Emission reductions in year y (tCO2e) 

 

Ni,j  Number of project lamps distributed to end users of type i with charging method j 

 

OFy,i,j  Percentage of project lamps distributed to end users that are operating and in service in 

year y for each lamp type i and charging method j.  

 

Parameters fixed for all CPAs under this PoA include: 

 

 

Data / Parameter: GF 

Data unit: Fraction 

Description: Grid time available to target households and communities 

Source of data used: Baseline and monitoring methodology AMS III AR 

Value applied: 1.0 

Justification of the 

choice of data or 

description of 

measurement methods 

and procedures 

actually applied : 

Project lamps included in this PoA will be charged by a photovoltaic solar 

panel. Therefore satisfying the condition that the LED lamps are charged by a 

renewable energy source as described in paragraph 2a. 

Any comment:  

 

Data / Parameter: O 

Data unit: Hours/Day 

Description: Amount of kerosene used for lighting in the domestic/non-residential setting 

daily 

Source of data used: Baseline and monitoring methodology AMS III AR 

Value applied: 3.5 

Justification of the 

choice of data or 

The figure provided by the baseline and monitoring methodology is 

conservative and will be used by each CPA throughout the crediting period. 
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description of 

measurement methods 

and procedures 

actually applied : 

Any comment:  

 

Data / Parameter: EFi,CO2/litre 

Data unit: kgCO2/litre 

Description: Fuel Emission Factor of CO2 emissions realized from the combustion of 1 litre 

of fuel i (kerosene) 

Source of data used: Baseline and monitoring methodology AMS III AR 

Value applied: 2.4 

Justification of the 

choice of data or 

description of 

measurement methods 

and procedures 

actually applied : 

Default value provided by the baseline and monitoring methodology. 

Any comment:  

 

Data / Parameter: U 

Data unit: Days/year 

Description: Number of days in calendar year in which the baseline lamps are used 

Source of data used: Baseline and monitoring methodology AMS III AR 

Value applied: 365 

Justification of the 

choice of data or 

description of 

measurement methods 

and procedures 

actually applied : 

Default value provided by the baseline and monitoring methodology. 

Any comment:  

 

Data / Parameter: LF 

Data unit: Figure 

Description: Leakage Factor 

Source of data used: Baseline and monitoring methodology AMS III AR 

Value applied: 1.0 

Justification of the 

choice of data or 

description of 

measurement methods 

and procedures 

actually applied : 

Default value provided by the baseline and monitoring methodology. 

Any comment:  

 

Data / Parameter: N 

Data unit: Figure 

Description: Number of Kerosene Lamps replaced per Solar LED Lamp 
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Source of data used: Baseline and monitoring methodology AMS III AR 

Value applied: 1.0 

Justification of the 

choice of data or 

description of 

measurement methods 

and procedures 

actually applied : 

Default value provided by the baseline and monitoring methodology. 

Any comment:  

 

 

E.6.3.  Data and parameters that are to be reported in CDM-SSC-CPA-DD form: 

 

(Copy this table for each data and parameter) 

Data / Parameter: FUR l/hr 

Data unit: (litres/hour) 

Description: Quantity of kerosene fuel used per hour for domestic/non-residential setting 

Source of data used: Default value provided or Value quantified based on baseline surveys or 

literature review 

Value applied: Default Value of 0.025 or figure derived from baseline surveys or literature 

review of the respective host country or regional data within Host Party within 

which the CPA is to be implemented. 

Justification of the 

choice of data or 

description of 

measurement methods 

and procedures 

actually applied : 

The baseline and monitoring methodology provides a default value for Fuel 

Use Rate. However the methodology AMS III AR has a provision in paragraph 

15 that allows CPA implementers to use alternative values based on strategic 

surveys and research conducted by national or local organizations, initiatives by 

international organizations or non-governmental organizations or the project 

proponent to collect reliable and comprehensive data. 

 

All reports/ baseline survey results must be provided to the CME and DOE 

upon request for validation and verification purposes. 

Any comment:  

 

Data / Parameter: DVy 

Data unit: tCO2e 

Description: Default Emissions Factor 

Source of data used: Default value as provided in the baseline and monitoring methodology or as 

calculated based on Fuel Use Rate derived from baseline surveys/literature 

review. 

Value applied: Default value of 0.08 or value derived from baseline surveys/literature review 

Justification of the 

choice of data or 

description of 

measurement methods 

and procedures 

actually applied : 

The values provided above are in accordance with the baseline and monitoring 

methodology with dual scenarios of default or alternative values. 

Any comment:  

 

Data / Parameter: DBy 
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Data unit: Dynamic Baseline Factor 

Description: Change in baseline fuel, fuel use rate, and/or utilization during crediting period) 

in year y. 

Source of data used: AMS III AR and literature review of documented national growth rate of 

kerosene fuel use in lighting from the preceding years. 

Value applied: 1 + (FFG)Fraction derived from national kerosene fuel growth rate 

Justification of the 

choice of data or 

description of 

measurement methods 

and procedures 

actually applied : 

This parameter accounts for increased fuel use for lighting as it affects the 

baseline fuel consumption throughout the crediting period. 

Any comment:  

 

Data / Parameter: N i,j 

Data unit: Figure 

Description: Number of project lamps distributed to end users  

Source of data used: CPA Implementer sales database 

Value applied: A figure describing the number of lamps/sold or projected to be sold within 

the CPA crediting period. 

Justification of the 

choice of data or 

description of 

measurement methods 

and procedures 

actually applied : 

A sales record will be established per CPA which shall highlight the number 

of project lamps distributed, the lamp wattage, battery type, charging method 

and date of sale and unique serial number of each lamp sold for lamps that 

will be credited for up to 7 years. 

Any comment:  

 

Data / Parameter: OF y,i,j 

Data unit: Percentage 

Description: Percentage of distributed lamps which are in service and operational in year.  

Source of data used: Monitoring surveys past year 3 of the CPA crediting period.  

Value applied: A percentage of the total sales based on the monitoring survey which will prove 

operational lamps within the third year from the CPA start date.  

Justification of the 

choice of data or 

description of 

measurement methods 

and procedures 

actually applied : 

Only project lamps with an original unique marking will be counted as 

operating and in service. While project lamps replaced as part of a regular 

maintenance or warranty program will be counted as operating, project lamps 

cannot be replaced as part of the survey process and counted as operating. 

Any comment:  

 

 

E.7. Application of the monitoring methodology and description of the monitoring plan: 

 

D.7.1.  Data and parameters to be monitored by each SSC-CPA: 

(Copy this table for each data and parameter) 

 

Data / Parameter: Ni,j 
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Data unit: Figure 

Description: Number of Project Lamps Distributed 

Source of data to be 

used: 

A figure describing the number of lamps/sold or projected to be sold within 

the CPA crediting period. 

Value of data applied 

for the purpose of 

calculating expected 

emission reductions in 

section B.5 

CPA Sales Record 

Description of 

measurement methods 

and procedures to be 

applied: 

A sales record will be established per CPA which shall highlight  

1. the number of project lamps distributed,  

2. the lamp wattage, battery type and date of sale  

QA/QC procedures to 

be applied: 

The sales record will be developed to include all established data parameters 

identified in the methodology AMS III AR and will be maintained for 2 years 

after end of individual crediting period.  

Any comment:  

 

Data / Parameter: USN 

Data unit: Figure 

Description: Unique Identification of each lamp sold under the PoA for lamps to be 

credited for up to 7 years.  

Source of data to be 

used: 

CPA Sales Record 

Value of data applied 

for the purpose of 

calculating expected 

emission reductions in 

section B.5 

Each CPA will be accorded a unique number and furthermore each CPA will 

accord each solar lamp its own unique filter number. For example CPA1 will 

have a filter number x1y2z3. 

 

The Total Sales Record maintained by the C/ME will read CPA1x1y2z3. 

Description of 

measurement methods 

and procedures to be 

applied: 

An electronic database with maintained by both the CPA and C/ME which 

incorporates the unique serial number of solar LED lamp and CPA 

implementing party. 

QA/QC procedures to 

be applied: 

The unique identification of both CPA and Solar LED Lamp will prevent 

double counting and provide a verifiable data base with contact details of 

each customer for monitoring and verification purposes. 

Any comment: This parameter is only applicable to CPAs with an effective useful life of 7 

years (Option 2) 

 

 

Data / Parameter: OF y,i,j 

Data unit: Percentage 

Description: Percentage of distributed lamps which are in service and operational in year i. 

Source of data to be 

used: 

Monitoring surveys past year 3 of the CPA crediting period. 

Value of data applied 

for the purpose of 

calculating expected 

emission reductions in 

A percentage of the total sales based on the monitoring survey which will 

prove operational lamps within the third year from the CPA start date. 
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section B.5 

Description of 

measurement methods 

and procedures to be 

applied: 

Monitoring surveys will be conducted from year 3 of the individual CPA 

crediting period using random sampling methods. 

QA/QC procedures to 

be applied: 

QA & QC procedures for the monitoring surveys have been described in 

Section E.7.2. of the PoA-DD 

 

Any comment:  

 

 

E.7.2.   Description of the monitoring plan for a SSC-CPA: 

>> In accordance with the methodology, monitoring will be conducted in two ways:  

 

1. During project activity implementation, the following data are to be recorded:  

a. Number of Project Lamps distributed to end users under the project activity, identified by 

the type of Project Lamps (lamp wattage, battery type, charging method, the date of 

distribution); 

b. Data to unambiguously identify each recipient of a Project Lamp, for all the Project 

Lamps distributed that will claim emission reductions for up to seven years, as per 

option 2 paragraph 12. 

2. For Project Lamps that will claim emission reductions for up to seven years, ex post monitoring 

surveys to determine percentage of Project Lamps10 distributed to end users that are operating 

and in service will be conducted during the third year of the crediting period. Only Project 

Lamps with a unique project marking (per paragraphs 12(e) or 25) can be counted as operating 

and in service. While Project Lamps replaced as part of a regular maintenance or warranty 

program can be counted as operating, Project Lamps cannot be replaced as part of the survey 

process and then counted as operating.  

 

In accordance with the methodology, our proposed monitoring approach is divided into two parts.  

 

Monitoring during Project Activity Implementation 

 

The following types of data will be gathered by the ToughStuff International, the agency that will be 

implementing this CPA during the implementation of the CPA.  

 

1. Name and unique ID number of the CPA 

2. Name and unique Identification number of the CPA Implementing Party 

3. Date of Registration of the CPA 

4. Unique serial number sequence for lamps sold under the CPA, and the following details for each 

of the project lamp sold 

a. Lamp wattage 

b. Battery type 

c. Charging method 

d. Date of distribution 

e. Name and unique identification of distributor  

f. Date of sale 

g. Location of sale 

h. Customer contact details  
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5. Total number of Project Lamps distributed to end users under the project activity 

 

Data will be gathered continuously during the implementation of the CPA as the sales are made. Data 

collection and management will occur in several steps.  

 

Step 1: The distributor collects the initial data as sale is completed. The data is collected through a 

warranty card that end-users must complete. A completed warranty card, when received by the CPA 

implementer is necessary to activating the warranty. Consequently, there is an inbuilt incentive for the 

distributor to ensure that the data is collected. The CPA implementer (ToughStuff) may also be a 

distributor.     

 

Step 2: The distributor sends the data collected during the sale to the CPA implementer. This data flow 

occurs at the same time as the distributor stock is being replenished and is likely to vary with each 

distributor.  

 

Step 3: The CPA implementer (ToughStuff) will maintain the data collected in an electronic database. It 

will conduct QAQC to verify that data appears to be accurate and attempt to fill in any gaps that may 

have risen. The QAQC will be based on a true-up, i.e., verification against units supplied by the CPA 

implementer to the distributor. The CPA implementer will conduct the true-up and QAQC on a monthly 

basis (or in a frequency as established by its own sales planning and management process). The CPA 

implementer maintains the paper records of the data (i.e., the warranty card) for a period of up to 2 years 

following the completion of the CPA. 

 

Step 4: The CPA implementer (ToughStuff) will send the electronic data on a quarterly basis to CME 

(ToughStuff). Upon receiving the data, the CME will conduct a QAQC to verify that consistency 

between serial number of lamps supplied and those reported to identify any potential errors. CME will 

maintain the data electronically in a central database for a period of up to 2 years following the 

completion of the CPA.    

 

The information contained in this database is updated regularly as defined in the schedule of Step 1 – 4 

above and has redundancy of information at three levels. Level 1, each data contains a paper record. 

Level 2, the data is stored with the CPA implementer. Level 3, the data is stored with the CME. 

 

Ex-post monitoring survey 

 

If the CPA selects Option 2, where the CPA selects seven years effective useful life. In such a situation, 

an ex-post monitoring survey is also required. In accordance with the methodology, an ex-post 

monitoring survey is required in the third year from the project start date. Results of the ex-post survey 

will then be used for the crediting period of each lamp in accordance with paragraph 22 of the baseline 

and monitoring methodology AMS III AR.  

 

The following principles as explained in paragraph 23 of the methodology AMS III.AR and as per the 

guidelines of EB 65 Annex 02, the sampling plan will be adopted for the present project activity as 

follows: 

(a) The sampling size is determined by minimum 90% confidence interval and the 10% 

maximum error margin; the size of the sample will be no less than 150;  

(b) Sampling is statistically robust and relevant, i.e. the survey is conducted on those households 

which are selected on the basis of random number generated from the database of the solar 

lamp users 
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(c) The method to select respondents for interviews will be random;  

(d) The survey will be conducted by site visits;  

(e) Only persons over age 12 are interviewed;  

(f) The PoA-DD contains the design details of the survey. 

 

 

Objective 

 

Specifically, the ex-post survey will be used to determine the following: 

1. Number of solar lamps placed in service and operating 

2. Solar lamp failure rate 

 

The proposed sampling plan described below has been developed in accordance to the principles outlined 

above as based on “Standard for Sampling and Surveys for CDM Project Activities and Programme of 

Activities” Version 02 EB 65 Annex 2. 

 

Broadly, the key elements for the monitoring survey are outlined below. 

  

1. Obtain the CPA database for which distribution is completed, as declared by CPA implementer. This 

database is frozen and used for the survey.  

2. Ideally 68 households is necessary as per the sampling requirement of 90% confidence interval and 

10% precision and for a population size (here the no of solar lamps distributed is more than 40,000 in the 

first three years). In order to accommodate non-responsive errors and non-sampling measurement errors 

that could crop up inadvertently during the course of sampling, a sample of 150 is chosen.   

4. If consumer distribution records
31

  are in order, the declared date is accepted by CME.  

5. Any discrepancies observed by the CME would be reported to the CPA for correction, and the 

database will be accepted only after all the corrections are made. Where necessary this may also imply a 

change in the declared date.  

 

Sampling 

 

The objective of the sampling is to accurately determine the number of project lamps which are in 

service and are operational in the third year of crediting of the CPA. The target population are the project 

lamp owners. 

 

Field Measurement Objectives and Data to be collected 

 

Monitoring surveys shall seek to establish the following parameters: 

1. Unique Identification of the CPA 

2. Unique Identification of the Solar Lantern (spot check by the CPA implementer/party conducting 

monitoring survey) 

3. Proper usage and maintenance of the project lamp (spot check by the CPA implementer/ party 

conducting the monitoring survey) 

4. Date of survey 

5. Number of lamps installed per household 

6. Physical location of domestic/non-residential setting of project lamp owner 

                                                      

31
 The distribution records include name of the customer, location, type and unique identifier of lamp,date of sale 
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7. date of sale/distribution of the project lamp 

 

 

For the random selection of households in the proposed CPA area, the database listing all residential 

households eligible under the CPA will be randomly selected under the monitoring survey. The sampling 

will as per the following criteria:  

 

Sampling Criteria  

1. The survey should cover the CPA area,  

2. Random sample group be determined using statistical tools as representing the households falling 

under the CPA area. Survey sample size shall be determined to have at-least 90% confidence level with 

10 % maximum margin of error i.e. in a sample of 150 samples at least 135 samples will show the result 

that lamps are  operational  

 

The specific methodology for determining the sample size for the present CPA is outlined in the table 

below. 

 

S.No

  

Information head Coverage 

1 Sampling 

Objectives 

Sampling objective is to obtain a reliable estimate of the 

key variables used in the estimation of GHG reductions 

viz.: Number of solar lamps placed in service and 

operating (ex-post, survey) solar lamp failure rate (ex-

post monitoring surveys) 

 

2 Target Population. 

 

The present  project activities employ technology which  

survive the harsh environments of the regions in which it 

is distributed viz., Asia and Africa 

 Data to be 

collected.  

Number of Solar lamps placed in service and operating 

(ex-post  survey)  

Only Solar lamps bearing an original manufacturer’s 

logo can be counted as replaces. While solar lamps 

replaced as part of a regular maintenance or warranty 

program can be counted as operating, solar lamps cannot 

be replaced as part of the survey process and will be 

counted as operating.  

Solar failure rate (ex-post monitoring surveys)  

The present CPA will carry out subsequent surveys as 

per the outline provided for the ex-post, survey above.  

 

3 Sampling Frame.  

 

Sampling frame refers to all the information sources on 

the basis of which the CPA project database is 

developed. For the present CPA, the sample frame is 

developed from the panchayat records or adopting the 

government enumerated survey numbers viz., UIDAI, 
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BPL fair price shop number, Voter ID (any one of them) 

on the regions which lack electricity or where the 

reliability of power is very low. The frame includes 

information relevant to conducting sampling out of the 

total CPA information database as stated in section E.7.2 

of PoA-DD. Where information mis-match is observed, 

conservative assumptions would be made and applied.  

4 Sample Method.  

 

Considering that from a solar lamp manufacturer’s point 

of view, each of the households holds an equal 

probability of being identified, hence simple random 

sampling will be used.  

5 Desired 

Precision/Expected 

Variance and 

Sample Size  

AMS IIIAR ver02 requires a minimum 90% confidence 

interval and the 10% maximum error margin. ex-post  

survey to determine the quantity of solar lamps installed 

and operating to estimate the proportion, p, of solar 

lamps utilized under the project activity in household 

population with a 10% margin of error at desired 

confidence level of 90%, the optimal sample size n of 

solar lamps are given by:  

 

z
2
      

  [p (1-p)] 

r
2
  

 

Here, r denotes the relative error allowed i.e. 10% and 

equals 0.1; denotes the abscissa of the normal curve that 

cuts off an area of 0.1 at the tails to give the desired 

confidence level of 0.9 so that  z = 1.645, the value being 

read off from the normal tables. Thus, the sample size  

 

n = (1.645)
2
    

                 [p (1-p)]       = 270.6025 [p (1-p)]                   

          (0.1)
2
                                p  

 

 

The above equation has two unknowns- n and p. 

However if we can get an advance value for the solar 

lamps in operation, using information from similar 

sample surveys elsewhere or if some past experience 

suggests a possible value of p,the knowledge can be 

utilised to estimate n as above.  

From the test results for certification it was found that 

the failure rate of the solar lamps is 1 in 1000. In order to 
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be conservative and also to determine a higher sampling 

number, the failure is assumed to be 1 in 100. Then the 

number of samples that needs to be taken is given as 

below: 

 

 

Ex-Post Monitoring Year over crediting period 

 

1 2 3 4 5 6 7 

p 0.01 0.02 0.03 0.04 0.05 0.06 0.07 

                

n 3 5 8 10 13 15 18 

 

The CPA is however free to choose a household sample 

size higher than the one calculated. So accordingly the 

PP has chosen to adopt a sample size of 150  for the 

present activity  

To ensure random selection, random number generators 

will be applied.  

1. Each household is allotted a unique CPA serial 

number starting at 1 and up to the total number of 

households in CPA area.  

2. Using random number generators, the households are 

randomly chosen.  

3. The random number thus obtained is correlated with 

the unique identification number for locating the 

household at the time of distribution of the solar lamps.  

 

6 Procedures for 

Administering 

Data Collection 

and Minimizing 

Non-Sampling 

Errors.  

Refer section E.7.2 for description  
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I.  The following information shall be collected during the sampling: 

 

II.  Sl 

No 

III.  Date of Solar Lamp 

Purchase 

IV.  Serial No of 

Each Solar 

Lamp 

V.  Address of 

Each Solar 

Lamp 

VI.  Working  

Yes/No 

VII.  Remarks 

VIII.   IX.   X.   XI.   XII.   XIII.   

XIV.   XV.   XVI.   XVII.   XVIII.   XIX.   

XX.   XXI.   XXII.   XXIII.   XXIV.   XXV.   

 

Survey data collection arrangement  

 

The survey will be conducted by the CPA implementer, who in turn may use external third-party 

assistance. The survey data and results will be first maintained by the CPA implementer and provided to 

the CME for integration into the central database management system.  

 

 

Annex 1 

 

CONTACT INFORMATION ON COORDINATING/MANAGING ENTITY and 

PARTICIPANTS IN THE PROGRAMME of  ACTIVITIES 

 

Organization: ToughStuff International 

Street/P.O.Box: 75 Westminster Bridge Road,  

Building:  

City: London 

State/Region:  

Postfix/ZIP:  

Country: The United Kingdom 

Telephone: +44 207 261 0983 

FAX:  

E-Mail: simon.glossop@toughstuffonline.com 

URL: www.toughstuffonline.com 

Represented by:   

Title: Group Carbon Manger 

Salutation: Mr 

Last Name: Glossop 

Middle Name:  

First Name: Simon 

Department:  

Mobile:  

Direct FAX:  

Direct tel:  

Personal E-Mail:  

E.8 Date of completion of the application of the baseline study and monitoring methodology and 

the name of the responsible person(s)/entity(ies) 

mailto:simon.glossop@toughstuffonline.com
http://www.toughstuffonline.com/
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Annex 2 

 

INFORMATION REGARDING PUBLIC FUNDING  
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Annex 3 

 

BASELINE INFORMATION 
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Annex 4 

 

MONITORING INFORMATION  

 

 

 

- - - - - 


