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The professional advice of The Green House contained in this report is prepared for the exclusive use of the 

addressee and for the purposes specified in the report. The report is supplied in good faith and reflects the 

knowledge, expertise and experience of the consultants involved. The report must not be published, quoted or 

disseminated to any other party without appropriately referencing The Green House as authors of the work. The 

Green House accepts no responsibility for any loss occasioned by any person acting or refraining from action as 

a result of reliance on the report, other than the addressee. 

In conducting the analysis in the report The Green House has endeavoured to use the best information available 

at the date of publication, including information supplied by the client. The Green House’s approach is to develop 

analyses from first principles, on the basis of logic and available knowledge. Unless stated otherwise, The Green 

House does not warrant the accuracy of any forecast or prediction in the report. Although The Green House 

exercises reasonable care when making forecasts and predictions, factors such as future market behaviour are 

uncertain and cannot be forecast or predicted reliably. 
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SUMMARY OF FINDINGS 

Verification of the avoided greenhouse gas (GHG) emissions as a result of the Kuyasa project’s activities: 

The project activities entail three technology interventions applied in approximately 2140 low cost houses in the 

Kuyasa section of the Khayelitsha township in Cape Town. The interventions reduce energy consumption from 

grid electricity and paraffin.  

Reporting period: 01 December 2010 – 30 September 2014  

Methodology:  

The emissions reduced in this project is based on a supressed demand argument, which is described in detail in 

the approved and registered Clean Development Mechanism (CDM) project design document (PDD)1.  

Technology interventions and the respective CDM small-scale methodologies applied are: 

 Replacement of incandescent lamps with compact fluorescent lamps (CFLs) - AMS-II.J. (version 5) 

Demand-side activities for efficient lighting technologies; 

 Installation of insulated ceilings - AMS-II.E. (version 5) Energy efficiency and fuel switching measures 

for buildings; and 

 Installation of solar water heaters (SWHs) - AMS-I.C. (version 5) Thermal energy production with or 

without electricity. 

Total emissions reduced for the reporting period = 23,683 tonnes CO2e  

Emissions reduced by technology 
intervention per year [tonnes CO2e] 

2010        
(only Dec) 2011 2012 2013 2014         

(Jan - Sep) 

Compact fluorescent lamps (CFLs) 30 282 151 32 3 

Insulated ceilings 252 3,019 2,941 2,864 2,094 

Solar Water Heaters (SWHs) 249 2,993 3,133 3,223 2,417 

TOTAL2 531 6,293 6,226 6,118 4,514 

 

 

 

  

                                                             

1 Link to the project on the CDM website: https://cdm.unfccc.int/Projects/DB/DNV-CUK1121165382.34/view 
2 Totals don’t neccesarily equal the summation of figures in table due to rounding. 
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1 INTRODUCTION 

Kuyasa is a low-income housing development in the Khayelitsha township of Cape Town. As part of this project, 

three types of technology interventions were implemented throughout approximately 2140 of these households: 

 energy efficient lighting; 

 insulated ceilings; and 

 solar water heaters (SWHs). 

The Project Idea Note3 states that it is the project’s intention to reduce the dependency of households on grid 

electricity and paraffin, which in the baseline are used for lighting, water heating and thermo-regulation of homes. 

The technology interventions enable a reduction of greenhouse gases associated with the burning of paraffin and 

the use of South African grid electricity, which is largely coal based. Other co-benefits of the project include 

improved human health as a result of reduced air pollution and a decrease in damage to property with a reduction 

in the risk of household fires.  

The project was registered as a Gold Standard CDM project4 in August 2005, but the installations of technology 

interventions only started in May 2008 and were completed in November 2010. The only additional technology 

installations were made between August 2011 and November 2012, when SWHs were installed in Kuyasa 

households as part of this project. Tuv Nord5 conducted the first CDM verification in December 20106, but to date 

no carbon credits from this verification have been issued7. This verification process is still on-going and expected 

to be finalised in the near future. Note that the credits verified through the preceding CDM verification are not 

considered in the reporting period for this current verification report; there will be no duplication of credits. 

The Project Participant is the City of Cape Town, who appointed SouthSouthNorth (SSN)8 as project developers 

and also mandated SSN to oversee the collection of carbon revenues and the maintenance of the project. SSN is 

a not-for-profit organisation (NPO) that assists government, the private sector and research institutions in 

sustainable development. 

The carbon credits from this reporting period of the Kuyasa project will be sold through the Credible Carbon 

voluntary-market carbon registry. Credible Carbon certifies and trades African carbon projects that make a direct 

impact on poverty. The PACE Centre is a NPO that assists projects with this registration process, and PACE 

plays the role of Project Proponent in the Kuyasa project. 

This document aims to quantify and verify the reduced emissions as a result of the interventions in the Kuyasa 

Project for the period covering 01 December 2010 to 30 September 2014 (46 months). As part of this assessment 

the eligibility of the project is also checked against the Credible Carbon Registry’s four definitive questions for 

registration of certified GHG emission reductions: 

 Is the project real and in operation? 

 Is the described technology in place and functioning in accordance with its design specification? 

                                                             

3 Credible Carbon (2014) Kuyasa Low-cost urban energy upgrade project.  
4 Link to the project on the CDM website: https://cdm.unfccc.int/Projects/DB/DNV-CUK1121165382.34/view 
5 Link to Tuv Nord website for rated services: http://www.tuv-nord.com/za/cdm-439-validation-verification-and-458.htm 
6 This verification was for emission reductions from the start of the project up to November 2010.  
7 The major issues are being resolved, which entailed an outdated grid emission factor and technical specifications of the some of the technologies installed, 
seeing as these differ from the technologies described in the registered PDD.  
8 http://www.southsouthnorth.org/ 



 

14040 – KUYASA VERIFICATION  |  2 

 Are the estimates of greenhouse gas emission reductions reasonable in terms of accepted 

international standards and unbiased towards buyer or seller? 

 Is there a discernable impact on poverty? 

This is the first verification conducted by The Green House on the Kuyasa project. The methodology for the 

independent assessment is described in Section 2, followed by the findings of this assessment in Section 3. 

2 VERIFICATION METHODOLOGY 

Verification of the Kuyasa project was undertaken by conducting a site visit, collecting the required verifiable data 

and calculating the emissions reduced during the reporting period. These steps are described below. 

2.1 Site visit 

An assessor from The Green House conducted the site visit on 6 November 2014. The site visit entailed a 

meeting with the project proponent, the project developer and the site manager at Kuyasa to discuss the history 

of the project, current operations and required documentation for verifying the project. The site was inspected by 

means of driving through the area of houses that form part of the project and entering some households to check 

the current status of the technology interventions9.  

2.2 Data collection 

According to the monitoring methodology in the registered PDD, quarterly monitoring of 30 random households 

were to be conducted to fulfil the requirements for CDM. These monitoring activities were stopped shortly after 

the initial CDM verification was conducted in December 2010 due to a lack of funds. There are no other on-site 

measurements of savings as a result of the project.  

The monitoring report from the CDM verification contains the latest available verified data on the technologies as 

well as the number of households where the different technologies were installed prior to December 2010. 

Technical specifications of the installed technologies and proof of the number of additional SWHs installed 

between August 2011 and November 2012 were provided by SSN.  

Only data that could be verified (or that was verified in previous verifications by Tuv Nord) were used in the 

calculation of emission reductions.  

2.3 Calculation of GHG emissions avoided 

The CDM methodologies as per the registered PDD were applied. The technology interventions and 

corresponding CDM small-scale methodologies are as follows: 

 Replacement of 60W incandescent lamps with 14W compact fluorescent lamps (CFLs) - AMS-II.J. 

(version 5) Demand-side activities for efficient lighting technologies; 

 Installation of 25mm IsoBoard insulated ceilings - AMS-II.E. (version 5) Energy efficiency and fuel 

switching measures for buildings; and, 

                                                             

9 The houses checked were selected at random and not necessarily a statistical significant representative sample of all the houses included in the project.  
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 Installation of low pressure evacuated tube solar water heaters (SWHs) - AMS-I.C. (version 5) Thermal 

energy production with or without electricity. 

The only deviation from these methodologies was for the installation of CFLs due to the lack of monitoring data on 

CFLs replaced in the project. Therefore it was necessary to assume that the initial lamps installed were not 

replaced. This required a lamp failure rate (LFR) to be calculated to obtain the associated emissions reductions. 

This process required an alternative CDM methodology to the one applied in the original project documentation, 

which results in more conservative estimations of the emissions reductions.   

The emissions reduced by the Kuyasa project are based on a supressed demand argument, which was assumed 

to still be applicable for this verification. This argument is covered in detail in the CDM registered PDD10. In brief, 

it assumes that in the project baseline households would have used incandescent lamps for lighting, paraffin for 

heating in houses with no ceilings, and utilised electric geysers powered by grid electricity for water heating. The 

calculations for the baseline energy usage as per the registered PDD were checked and found to still be relevant.   

2.4 Limitations 

Due to the lack of quarterly monitoring in the project, there is no definitive way of knowing if all the SWHs are 

functioning optimally or if all the insulated ceilings are still effective despite renovations to some of the houses. 

This can only be determined if all the households in this project were to be inspected during the site visit, which is 

not a viable option for this verification and would be an intrusion to people’s homes. All calculations were 

therefore done based on verifiable data and making informed and conservative assumptions in order to report the 

emissions reduced during the reporting period as accurately as possible. 

3 FINDINGS 

Having followed the foregoing procedure, The Green House can report the following findings of the assessment. 

3.1 Site visit 

During the site visit it was observed that the project is real and that all the technology interventions installed are 

functioning as disclosed in the CDM PDD, CDM monitoring reports, and the Credible Carbon PIN. In addition to 

the CDM documentation, the 164 new XStream SWHs (locally produced), which were installed between August 

2011 and November 2012, were observed. See Figure 1 – Figure 3 for photographs taken during the site visit.  

The SWHs that were initially installed are Genergy SWHs (Chinese manufactured), but over time these started 

showing signs of rust and are now becoming a safety risk. The rust damage is only to the frames and tanks and 

doesn’t affect the capacity of the SWHs to produce hot water11. In October 2014 the Kuyasa maintenance team 

started notifying households about the rust and shutting-down geysers that were damaged. This process falls 

outside this verification’s reporting period and thus does not affect the emission reductions calculated for this 

report, but may affect future emissions.  

The site manager confirmed that before 1 October 2014 only 18 Genergy SWHs were shut down or failed due to 

rust or other causes. These 18 SWHs will impact on the reporting period and have been taken into account in the 

                                                             

10 Link to the project on the CDM website: https://cdm.unfccc.int/Projects/DB/DNV-CUK1121165382.34/view 
11 The site manager confirmed that all the SWHs taken down to date as a result of rust were still functioning. 
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calculations of emission reductions. How these were dealt with are explained in more detail in the following 

section.  

It was also observed that a number of houses had undergone renovations since the initial insulated ceiling 

installations were done (roughly 2 out of every 5 houses). It was not possible to inspect all the renovated houses 

to determine if the insulated ceilings installed as part of the project are still effective. It was however established 

that the majority of renovations are additions of rooms to the main house, which should not affect the main house 

structure (where the project ceilings were installed) or thermal insulation provided by the ceilings.   

 
 

FIGURE 1: CARL WESSELINK (PROJECT DEVELOPER, SSN) AND ZUKO NDAMENE (SITE MANAGER) AT 
THE KUYASA SITE OFFICE WITH MAINTENANCE TEAM 

 
FIGURE 2: HOUSES IN KUYASA WITH SOLAR WATER HEATERS INSTALLED  
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FIGURE 3: SWHS ON ROOFS AND AN INSULATED CEILING WITH CFLS INSIDE A HOUSE 

3.2 Data collection 

Verified data from the CDM monitoring report for the verification done in December 2010 by Tuv Nord was 

obtained from the project developer. The data from this report for use in calculations of emission reductions are 

presented in Table 1. It contains the number of households where each type of technology intervention was 

installed over the initial installation period (prior to November 2010). In addition to this, proof of the number of 

additional SWHs installed between August 2011 and November 2012, as well as technical specifications of the all 

the installed technologies were provided by SSN. This data is presented in Table 2 and Table 3. 

Data that could not be verified, and how it is dealt with for calculating the emissions reduced are: 

 Number of CFLs installed: Some households had more than 2 CFLs installed during the initial 

installation period (prior to December 2010), but there is no record of this. It was conservatively 

assumed that, as per the CDM registered PDD, only 2 CFLs were installed per household.  

 Additional CFLs installed after the initial household installations: Approximately 200 additional 

CFLs were provided by Eskom and used as replacement lamps. There is no documentation to verify 

this quantity or way to verify that these lamps were installed in households that form part of this project, 

and therefore these lamps were excluded from this verification.  

 Renovations to houses and the impact on ceiling insulation: From the site visit it was determined 

that approximately 2 in every 5 houses (40%) had undergone renovations. Although it was further 

determined that these renovations will most likely not affect the insulation efficiency, it was 

conservatively assumed that 1 in every 4 households (25%) don’t have effective ceiling insulation after 

renovating. It was also assumed that the total number of renovations that occurred over the reporting 

period is distributed equally per annum.   

 SWHs that failed during the reporting period: There is no record of when the 18 SWHs that failed 

during the reporting period started malfunctioning. All these SWHs are conservatively excluded from 

the calculations for this verification.  

 Savings obtained from new XStream SWHs: Although the new XStream SWHs are superior to the 

Genergy SWHs, no new draw-down test could be provided for these SWHs. For this reason it was 

conservatively assumed that the performance of these SWHs is identical to that of the Genergy SWHs.    
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TABLE 1: NUMBER OF HOUSEHOLDS WHERE TECHNOLOGY INTERVENTIONS WERE INSTALLED 

PRIOR TO NOVEMBER 2010 

Date of 
installation 

Number of houses installed with 
CFLs in prior month 

Number of houses installed with 
ceilings in prior month 

Number of SWH installed in prior 
month 

Jun-08 11 0 5 

Jul-08 85 8 32 

Aug-08 89 39 48 

Sep-08 97 31 88 

Oct-08 114 60 54 

Nov-08 139 68 73 

Dec-08 210 120 13 

Jan-09 428 256 302 

Feb-09 123 124 137 

Mar-09 93 76 157 

Apr-09 138 182 124 

May-09 94 55 82 

Jun-09 136 79 183 

Jul-09 103 195 189 

Aug-09 136 202 210 

Sep-09 10 121 2 

Oct-09 25 86 15 

Nov-09 43 68 2 

Dec-09 7 88 11 

Jan-10 5 40 6 

Feb-10 4 57 48 

Mar-10 10 27 52 

Apr-10 8 55 52 

May-10 7 43 40 

Jun-10 11 24 34 

Jul-10 3 13 50 

Aug-10 6 12 76 

Sep-10 7 5 48 

Oct-10 1 8 12 

Nov-10 0 0 5 

TOTAL 2143 2142 2150 

 

TABLE 2: NUMBER OF HOUSEHOLDS WHERE XSTREAM SWHS WERE INSTALLED POST DECEMBER 
2010 

Date of 
installation 

Number of SWH in prior month 
installed 

Aug-11 1 

Feb-12 52 
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Date of 
installation 

Number of SWH in prior month 
installed 

Apr-12 34 

Jun-12 32 

Nov-12 45 

TOTAL 164 

 

TABLE 3: TECHNOLOGY DETAILS AND ENERGY REQUIREMENTS OF EQUIPMENT IN THE BASELINE 
AND THE PROJECT ACTIVITY12  

Baseline technology Baseline technology 
energy requirements 
[kWh/hh/year] 

Project activity technology 
intervention 

Project activity technology 
energy requirements 
[kWh/hh/year] 

Two incandescent lamps 
(60W)  331 Two Compact Florescent 

Lamps (CFLs) (14W) 77 

No Ceilings  
7,71013  

IsoBoard, 25mm thickness, 
thermal insulation of 0.024 
kW/°C  

5,595 

Electric geyser using grid 
electricity 1,302 

Genergy Solar Water Heaters 
(SWHs), evacuated tube, no 
electric backup 

0 

Electric geyser using grid 
electricity 1,302  

XStream Solar Water 
Heaters (SWHs), evacuated 
tube, no electric backup 

0 

 

A rated lamp life of 10,000 hours14 was used for calculating the lamp failure rate (LFR) of the 14W CFLs. 

The registered PDD reports a gird emission factor (GEF) applicable in 2005 of 0.89 tonne CO2e/MWh, but 

prescribes that this should be updated annually. The GEF for the South African national electricity grid used for 

the reporting period of this verification was supplied by Credible Carbon and assumed to be constant for the 

entire period at 0.97 tonne CO2e/MWh15.  

The transmission and distribution (T&D) losses were conservatively assumed to be 10% in this project. This is in 

accordance with the latest CDM monitoring report for this project and based on the latest available published data 

from NERSA where an overall T&D loss of 13.7%16 (Eskom (7.8%) + Municipal distributors (5.9%)) was reported 

for the South African grid electricity network.  

                                                             

12 These numbers do not include the transmission and distribution losses. See CDM registered PDD for more details on how the data on energy 
requirements was calculated: https://cdm.unfccc.int/Projects/DB/DNV-CUK1121165382.34/view.  
13 Energy required for heating the house to thermal comfort levels. 
14 Capehart, B., Turner, W., Kennedy, W. (2012) Guide to energy management, 7th edn., USA: Faimont Press, pg. 185 
15 Based on the verifier’s expert opinion this is a fair estimation seeing as other registered CDM projects in this period report factors varying between 1.03 
and 0.94 tonne CO2e/MWh. This estimation was made seeing as a national GEF is not supplied by the South African government, Eskom or NERSA. The 
complete set of data required to calculate this figure accurately is also not available in the public domain.  
16 National Energy Regulator of South Africa (NERSA) (2006) Electricity supply statistics, Pretoria: NERSA. 
(can be found online at: http://www.nersa.org.za/ContentPage.aspx?PageId=533&PageName=Electricity) 
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3.3 Calculation of GHG emissions avoided 

The total estimated GHG emissions reduced by the Kuyasa project’s activities are 23,683 tonnes CO2e over the 

reporting period. A breakdown of the emissions per type of technology intervention is provided in Table 4 and 

emissions reduced per calendar year are provided in Table 5. 

TABLE 4: EMISSIONS REDUCED PER TECHNOLOGY INTERVENTION OVER THE REPORTING PERIOD 

Intervention Emissions reduction per household 
[tonnes CO2e/hh/year] 

Emissions reduced during the 
reporting period 
[tonnes CO2e] 

Compact fluorescent lamps (CFLs) 0.25 497 

Insulated ceilings 1.45 11,170 

Solar Water Heaters (SWHs) 1.40 12,015 

TOTAL 3.10 23,683 

 

TABLE 5: EMISSIONS REDUCED FOR EACH TECHNOLOGY INTERVENTION PER CALANDER YEAR 

Emissions reduced by technology 
intervention per year [tonnes CO2e] 

2010        
(only Dec) 2011 2012 2013 2014         

(Jan - Sep) 

Compact fluorescent lamps (CFLs) 30 282 151 32 3 

Insulated ceilings 252 3,019 2,941 2,864 2,094 

Solar Water Heaters (SWHs) 249 2,993 3,133 3,223 2,417 

TOTAL17 531 6,293 6,226 6,118 4,514 

3.4 Response to the Credible Carbon Registry questions 

In light of the above, The Green House provides the following responses to the Credible Carbon Registry 

assessment questions: 

Is the project real and in operation? 

During the project site visit it was established that the project is real and operational. 

Is the described technology in place and functioning in accordance with its design specification? 

All the technology interventions are in place and functioning at the design specification. This excludes the 

interventions and data that could not be verified (as discussed in Section 3.2 of this report). 

Are the estimates of greenhouse gas emissions reduction reasonable in terms of accepted international 

standards and unbiased towards buyer or seller? 

The estimates presented here are based on accepted international standards and referenced technical 

documentation, and thus are a reasonable representation of the avoided emissions due to technology 

                                                             

17 Totals don’t neccesarily equal the summation of figures in table due to rounding. 
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interventions implemented in Kuyasa households. The estimates are conservative with respect to the total 

avoidance achieved by the project. 

Is there a discernable impact on poverty? 

The Project Idea Note18 states that “to date the project created 85 full time jobs of which 50 were youth, 28 were 

women and 3 were disabled and paid a total of 65 425 job days.  A total of 2 350 work opportunities were created 

during the implementation phase and 5 were created during the maintenance phase.  The installed technologies 

save the beneficiary households an estimated R1 000 per annum in energy costs, while delivering a more 

liveable, safer and healthier dwelling”. 

Kuyasa is located in one of Cape Town’s most impoverished townships. By reducing the energy cost of the 

households in this area, and by providing an accessible income opportunity to workers during the implementation 

and on-going maintenance phase, this project is making a discernable impact on poverty. 

                                                             

18 Credible Carbon (2014) Kuyasa Low-cost urban energy upgrade project. 


