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Summary of Verification
Credible Carbon commissioned Carbon Calculated to verify the Kuyasa low-cost urban energy
upgrade project with the view to express an opinion on whether the project meets the
requirements of the Credible Carbon Registry and that the project has delivered verifiable
emission reduction savings.
The Credible Carbon Registry requirements and the findings of the verification are summarised in
the table below:
Credible Carbon Registry Requirement
i. The project is real.
ii. The project’s described technology is in place and functioning
according to its design specifications.
iii. The estimates of greenhouse gas emission reductions are
reasonable in terms of accepted international standards and
unbiased towards buyer or seller.
iv. The project has a discernible impact on poverty.

Verifier Finding
ü
ü
ü 13 110 tonnes
CO2e as per table
below
ü

The greenhouse gas (GHG) emission reductions calculated as a result of the Kuyasa low-cost
urban energy upgrade are: 13 110 tonnes CO2e
Emission reduction period: 1 October 2014 – 30 June 2017 (inclusive)
Methodology used: The emission reductions of this project is based on a supressed demand
argument, which is described in detail in the registered Clean Development Mechanism (CDM)
project design document (PDD).
The technology interventions and corresponding CDM small-scale methodologies as per the
registered PDD are:
v AMS-I.C. version 05: Thermal energy for the user - Installation of low pressure evacuated
tube solar water heaters (SWHs)
v AMS-II.C. version 05: Demand-side energy efficiency programmes for specific
technologies - Retrofitting 60 W incandescent lights with energy efficient 14 W compact
fluorescent lamps (CFLs)
v AMS-II.E. version 05 : Energy efficiency and fuel switching measures for buildings Installation of 25mm IsoBoard insulated ceilings
Technology intervention

Solar Water Heaters (SWHs)
Insulated ceilings
Compact fluorescent lamps (CFLs)
Total
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Emissions Reduced
Tonnes CO2e
2014
(3 months)
796

2015

2016

2 684

699

Total emissions
reduced
Tonnes CO2e

2 182

2017
(6 months)
966

6 628

2 512

2 228

1 043

6 482

0

0

0

0

0

1 495

5 196

4 410

2 009

13 110

Client Name: Kuyasa GHG quantification and verification – Final
Date: September 2017

Table of Contents
Acknowledgement ...................................................................................................................... 2
Summary of Verification ............................................................................................................. 3
Table of Contents ....................................................................................................................... 4
Section A: Background information ............................................................................................ 5
1.

Project description ............................................................................................................ 5

2.

Verification objectives....................................................................................................... 5

3.

Approach to verification .................................................................................................... 6

Section B: Findings ..................................................................................................................... 9
4.

Verification of Credible Carbon Registry questions .......................................................... 9

5.

Contacts ......................................................................................................................... 13

References ............................................................................................................................... 14
Appendix A: About Carbon Calculated ..................................................................................... 15

4

Client Name: Kuyasa GHG quantification and verification – Final
Date: September 2017

Section A: Background information
1. Project description
Kuyasa is a low-income housing development in the Khayelitsha township of Cape Town. The
project involves the installation of technologies to reduce energy demand and consumption.
Specific technologies applied in each of the approximately 2140 households include:
v solar water heaters (SWHs)
v insulated ceilings and
v compact fluorescent energy efficient lightbulbs (CFLs).
According to the Project Identification Note (PIN) the project’s intention is to reduce household
expenditure on coal-fired electricity and supplementary paraffin and to reduce the greenhouse
gases associated with thermo-regulation of homes and with water heating and to generate
improved thermal performance, lighting and water heating efficiency.
Co-benefits of the project activity include a reduction in local air pollution with subsequent
decreases in pulmonary pneumonia, carbon monoxide poisoning and other respiratory illnesses.
Other benefits such as a decrease in accidents and damage to property as a result of fire is also
anticipated.
The Kuyasa project was registered as a Gold Standard CDM project in August 2005.
Implementation of the technology interventions started in May 2008 and were completed in
November 2010. Additional technology installations were made between August 2011 and
November 2012 when 164 SWHs were installed in Kuyasa households as part of the project.
The Project Participant is the City of Cape Town, who appointed SouthSouthNorth (SSN), a notfor-profit organisation (NPO), as project developer and also mandated SSN to oversee the
collection of carbon revenues and the maintenance of the project.
Tuv Nord conducted the first CDM project verification for the period 1 September 2005 to 15
November 2010 and in July 2016 the UNFCCC Secretariat issued 9 532 carbon credits (CERs).
Verification for the period 1 December 2010 to 30 September 2014 was performed according to
the Credible Carbon registry requirements to determine that the project has delivered verifiable
emission reduction savings.
The Project Proponent in the Kuyasa project is the PACE Centre, a South African NPO that
assists projects with the registration process of the Credible Carbon Registry.

2. Verification objectives
The Kuyasa project is registered on the Credible Carbon voluntary-market carbon registry.
Credible Carbon commissioned Carbon Calculated (“the Verifier”) to verify Kuyasa’s October
2014 to June 2017 project emission reductions with the view to express an opinion on whether
Kuyasa’s GHG assertions meets the requirements of the Credible Carbon Registry and is
quantified as per the guidance provided by the relevant CDM methodologies.
The Credible Carbon Registry requirements that need to be verified are whether:
i. The project is real;
ii. The project’s described technology is in place and functioning according to its design
specifications;
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iii. The estimates of greenhouse gas emission reductions are reasonable in terms of
accepted international standards and unbiased towards buyer or seller;
iv. The project has a discernible impact on poverty.
This verification is based on the PIN, registered PDD and prior verification reports with findings.
As an independent Carbon Consultancy offering a diverse range of services relating to carbon
management and strategy according to international best practice in South Africa, there is no
actual or potential conflict of interest between Carbon Calculated and Kuyasa in performing the
verification.

3. Approach to verification
The verification process included a site visit, collecting the required verifiable data, reviewing PIN
and PDD documentation, verification reports as well as data analysis for calculating GHG
emissions reduced. The process is outlined below in more detail.
3.1.

Site visit

An assessor from Carbon Calculated met with the Kuyasa project developer and conducted a site
visit on 27 February 2017 to inspect the site, discuss the history and current status of the project
as well as to obtain the relevant documentation for verifying the project.
The site was inspected by means of a drive through the area of houses that form part of the
project and entering randomly selected households to check the current status of the technology
interventions. The houses checked are not necessarily a statistical significant representative
sample of all the houses included in the project.
3.2.

Data collection and assessment

Under the Credible Carbon Standard, the onus is on projects to make themselves “auditable”,
through the keeping and provision of data. Auditors are able to draw on the project PDD and
documentation submitted to the CDM Executive Board.
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 and verification reports for the CDM verification for the period 1 September 2005
to 15 November 2010 contains the latest available verified data on the technologies as well as
the number of households where the different technologies were installed up to November 2010.
The verification report for the period 1 December 2010 to 30 September 2014 contains verified
data on the number of additional SWHs installed between August 2011 and November 2012.
Only data that could be verified or that was previously verified were used in the calculation of
emission reductions.

6

Client Name: Kuyasa GHG quantification and verification – Final
Date: September 2017

3.3.

Quantification of GHG Emission Reductions

Greenhouse gas emissions reduced by the Kuyasa project is estimated to be the difference
between the base case emissions and the project case emissions. The CDM registered PDD
describes the supressed demand argument in detail, which assumes that in the project baseline
households would have used incandescent lamps for lighting, paraffin for heating in houses with
no ceilings, and used electric geysers powered by grid electricity for water heating.
The CDM methodologies as per the registered PDD were applied. The technology interventions
and corresponding CDM small-scale methodologies are as follows:
v AMS-I.C. version 05: Thermal energy for the user - Installation of low pressure evacuated
tube solar water heaters (SWHs)
v AMS-II.C. version 05: Demand-side energy efficiency programmes for specific
technologies - Retrofitting 60W incandescent lights with energy efficient 14W compact
fluorescent lamps (CFLs)
v AMS-II.E. version 05 : Energy efficiency and fuel switching measures for buildings Installation of 25mm IsoBoard insulated ceilings
In order to issue CERs the UNFCCC rejected the emission reductions from the CFL interventions
due to the lack of monitoring data on the average number of hours the lamps were used per day.
Subsequently, the emission reductions from CFLs were set to zero for the period 1 September
2005 to 15 November 2010.
Due to the lack of monitoring data on CFLs replaced in the project the verification for the period 1
December 2010 to 30 September 2014 assumed that the initial lamps installed were not replaced
and that the lamps had a rated lamp life of 10 000 hours. It was estimated that at 30 September
2014 almost all of the initial CFL lamps installed have failed.
Based on these previous verification results the emission reductions from CFLs are therefor set
as zero for this verification.
3.4.
i.

ii.

iii.
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Limitations and assumptions

General
Due to the lack of 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 are therefore
based on making informed and conservative assumptions in order to report the emissions
reduced during the reporting period as accurately as possible.
Solar water heaters
The SWHs that were initially installed are Genergy SWHs (Chinese manufactured), but
over time these started to fail due to rust or other causes. These failed SWHs have an
impact on the reporting period and the project developer (SSN) estimed the failure rate to
be as high as 65% at June 2017. A gradual failure rate has been taken into account in
the calculation of emission reductions.
Insulated ceilings
The prior verification report states that approximately 2 in every 5 houses (40%) had
undergone renovations since the initial installation of insulated ceilings. As the majority of
renovations were additions of rooms to the main house, it was determined that these
renovations will most likely not affect the main house structure (where the project ceilings
were installed) or thermal insulation provided by the ceilings.
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iv.

v.

8

However, it was conservatively assumed that 1 in every 4 households (25%) don’t have
effective ceiling insulation after renovations.
For this reporting period the project developer (SSN) assumed that more renovations took
place and that 35% of households don’t have effective ceiling insulation as at June 2017.
These renovations resulting in ineffective ceiling insulation have been taken into account
in the calculation of emission reductions.
Emission factors
The registered PDD reports a grid 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 1 December 2010 to 30
September 2014 was 0.97 tonne CO2e/MWh. The GEF used for this verification is 0.997
tonne CO2e/MWh for the entire period and is calculated as the average of the emission
factors reported in the Eskom Integrated Annual Reports for 2015 to 2017.
Transmission and distribution (T&D) losses
The T&D losses were conservatively assumed to be 10% in this project. This is in
accordance with the registered PDD and prior verification reports. The 2016 Guidelines to
Defra's GHG Conversion Factors for Company Reporting published an emissions factor of
0,09395 tonne CO2e/MWh for Transmission and Distribution losses in the South African
grid electricity network.
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Section B: Findings
After following the approach outlined above, Carbon Calcualted can report on the following
findings.

4. Verification of Credible Carbon Registry questions
4.1.
Is the project real?
Carbon Calculated visited the Kuyasa low-income housing development in the Khayelitsha
township of Cape Town on 27 February 2017 and can verify that the project is in existence
and real.
4.2.
Is the described technology in place?
The site visit confirmed that the technology interventions installed are functioning as disclosed
in the CDM registered PDD, monitoring and verification reports, and the Credible Carbon PIN.
The technological failures as described above and indicated by SSN relating to the SWHs and
the building renovations affecting the effectiveness of the ceiling insulation was witnessed
during the site visit.
The SWHs, insulated ceilings and CFLs installed can be seen from the pictures below.
Figure 1 illustrates the houses with SWHs that are still functioning as well as houses where the
failed SWHs were removed.

Figure 1: SWHs installed on Kuyasa houses

Figure 2 illustrates the failing Genergy SWHs and the locally produced XStream SWHs that
are all still functional.
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Figure 2: SWHs - Genergy (left) and Xstream (right)

Figure 3 illustrates that the insulated ceilings are still in tact, but some households installed
incandescent lights when the initial CFLs failed.

Figure 3: Houses with insulated ceilings using CFLs and incandescent lights

4.3.
-

Are the greenhouse gas reductions reasonable in terms of accepted
international standards and unbiased towards buyer or seller?
Data collected

The CDM monitoring report for the period 1 September 2005 to 15 November 2010 contains
the number of households where each type of technology intervention was installed over the
initial installation period – prior to November 2010.
The verification report for the period 1 December 2010 to 30 September 2014 contains the
number of households where additional SWHs were installed between August 2011 and
November 2012.
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This data is presented in Table 1 together with the failure rates for SWHs.
Table 1: Number of households with SWHs installed
Period of verification
1 September 2005 - 15 November 2010

Genergy
XStream

1 December 2010 - 30 September 2014

Additional XStream SWHs installed
Failure

1 October 2014 - 30 June 2017

Total operational at 30 June 2017

Failure
Total
Genergy
XStream

Number of houses
with SWHs
installed
1 500
650
2 150
164
-18
2 296
-957
1 339
525
814
1 339

The baseline consumption and project activity data for each technology and its energy
requirements can be seen in Table 2.
Table 2: Technology details with baseline and project activity consumption including T&D losses
Baseline technology
Project activity
Project activity
energy requirements
technology
technology energy
Baseline technology
[kWh/hh/year]
intervention
requirements
[kWh/hh/year]
Electric geyser using
1 447
Solar Water Heaters
0
grid electricity
(SWHs), evacuated tube,
no electrical backup
No ceiling and ceiling
7 710
IsoBoard, 25mm
6 214,44
insulation
thickness, thermal
insulation of 0.024 kW/°C
Two incandescent
331
Two Compact Florescent
74,5
lamps (60W)
Lamps (CFLs) (14W)
9 488
6 288,94

-

GHG emission reductions calculation

The total estimated GHG emissions reduced by the Kuyasa project’s activities are 13 110
tonnes CO2e over the reporting period. These are broken down per technology intervention
and per calendar year which can be seen in Tables 3 & 4.
Table 3: Emissions reduced per technology intervention over the reporting period
Emissions reduction per
Emissions
household
reduced during the
Technology intervention
[Tonnes CO2e/hh/year]
reporting period
[Tonnes CO2e]
Solar Water Heaters (SWHs)
1,44
6 628
Insulated ceilings

1,49

6 482

Compact fluorescent lamps (CFLs)

0,00

0

Total
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13 110

Table 4: Emissions reduced for each technology intervention per calander year
Technology
Emissions Reduced
intervention
Tonnes CO2e

Solar Water Heaters
(SWHs)
Insulated ceilings

2014
(3 months)
796

2015

2016

2 684

699

2 182

2017
(6 months)
966

6 628

2 512

2 228

1 043

6 482

0

0

0

0

0

1 495

5 196

4 410

2 009

13 110

Compact fluorescent
lamps (CFLs)
Total

Total emissions
reduced
Tonnes CO2e

The estimates presented are based on accepted international standards and referenced
technical documentation and are conservative with respect to the total emission reductions
achieved by the project due to technology interventions implemented in Kuyasa households.
4.4.
-

Is there a discernible impact on poverty?
GHG savings schedule

Table 5 represents a schedule of GHG savings and carbon credits issued for the project from
inception to date. Carbon credits available for sale can be purchased through the Credible
Carbon registry – see https://www.crediblecarbon.com/.
Table 5: GHG savings and carbon credit issued
Number of
Period of verification
carbon credits
issued

Issued by

1/09/2005 – 15/11/2010

9 532

UNFCCC Secretariat

1/12/2010 – 30/09/2014

23 683

Credible Carbon Registry

1/10/2014 – 30/06/2017

13 110

Credible Carbon Registry

Total

46 325

The Project Idea Note 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 skills training provided during the implementation phase
resulted in permanent employment for some of the workers.
The installed technologies save the beneficiary households an estimated R1 200 per annum in
energy costs, while delivering a more liveable, safer and healthier dwelling. However, where
the solar water geysers failed, some households reverted back to boiling water. During the
site visit residents advised that the insulated ceilings have changed their lives, as not only
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does it keep the temperatures up, but also prevents the dripping of condensation water
resulting in fewer diseases such as tuberculoses and less mould inside the dwellings.
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 makes a
discernable impact on the alleviation of poverty.

5. Contacts
Alex Hetherington, Carbon Calculated, Founding Member
alex@carboncalculated.co.za
Telephone: 021 789 0448
Cell: 082 411 3191
Karen van der Wath, Carbon Calculated, Associate
karen@carboncalculated.co.za
Telephone: +230 483 1195
Cell: +230 597 084 97
Anton Cartwright, Credible Carbon
anton@carbon.org.za
Cell: 084 780 3450
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Appendix A: About Carbon Calculated
Carbon Calculated is a specialist carbon analysis and advisory company founded in 2008 by Alex
Hetherington and Nici Palmer. A selection of clients follows:

Carbon Calculated contributes 10% of pre-tax profits to:

For more information, please visit www.carboncalculated.co.za.
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