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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 The report must not be published, quoted or 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 HBRC’s recycling 

activities: 

Reporting period: April 2013 – July 2014 (inclusive) 

Methodology: Avoided GHG emissions from recovery and recycling of materials is estimated in accordance with 

the “closed loop approximation method” from the Greenhouse Gas Protocol Product Life Cycle Accounting and 

Reporting Standard, adhering to the project boundary set-out in CDM Small-scale Methodology AMS-III.AJ, and 

applying DEFRA 2014 conversion factors. 

Total emissions avoided for the period = 397 tonnes CO2e (211 tonnes CO2e in 2013 and 186 tonnes CO2e in 

2014) 

Material Emissions avoided 
April to Dec 2013  

[tonnes CO2e] 

Emissions avoided Jan 
to July 2014  

[tonnes CO2e] 

Total emissions 
avoided  

[tonnes CO2e] 

Plastics: PET 6.4 5.9 12.4 

Plastics: HDPE 2.3 10.8 13.1 

Plastics: LDPE and LLDPE 4.1 2.2 6.2 

Plastics: PP 0.0 0.0 0.0 

Plastics: PVC 4.1 4.5 8.6 

Plastics: PS 1.9 0.8 2.7 

Paper and board: Paper 30.1 32.2 62.3 

Paper and board: Board 64.4 48.6 112.9 

Glass 24.5 20.5 45.0 

Metal: Scrap 49.7 43.7 93.4 

Metal: Mixed Cans 22.2 16.8 39.1 

Mixed commercial and industrial waste 0.5 0.0 0.5 

Bricks 0.1 0.3 0.4 

Electronic Waste 0.0 0.0 0.0 

TOTAL 210.5 186.3 396.8 
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1 INTRODUCTION 

The Hout Bay Recycling Co-op (HBRC) is a small enterprise undertaking recycling activities in the impoverished 

community of Imizamo Yethu in Hout Bay, South Africa. The Project Idea Note1 states that HBRC accepts and 

sorts waste from a variety of sources including waste pickers, collectors, and residents in the surrounding 

community. After sorting, the recyclable wastes are sold to companies for further processing and manufacturing 

of recycled goods, whilst reusable or refurbishable goods are sold to the public directly from the HBRC site. 

Through the business of the HBRC, it generates income for its employees, reduces the amount of waste sent to 

landfill and avoids the need for the production of virgin materials. These latter actions result in avoided GHG 

emissions in the lifecycle of the materials processed by HBRC.  

This project is registered under 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 non-profit 

organisation that assist projects with this registration process.  

This document aims to quantify and verify the avoided emissions as a result of the HBRC operation for the period 

covering April 2013 to July 2014 (16 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? 

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

 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 second verification conducted by The Green House on the HBRC 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 HBRC project and the calculation of GHG emissions avoided through its activities were 

undertaken through site visits, data collection from recycling records and calculation based on the collected data. 

These steps are described below. 

2.1 Site visit 

Two assessors from The Green House conducted an initial site visit on 19 August 2014, which entailed an 

inspection of the site and the current operations, as well as a meeting with the HBRC manager. During this 

meeting the operations and record keeping system was discussed and the file containing the recycling records for 

the assessment period was obtained. 

After inspection of the data, a subsequent site visit was made on 1 September 2014 to clarify some data entries 

and query data gaps. During this site visit it was observed that operations were still on-going.  

                                                             

1 Credible Carbon (2012) Project Idea Note for the Hout Bay Recycling Co-op, http://www.carbon.org.za/resources/docs/hbrcpin.pdf , accessed 15 
September 2014.  
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2.2 Data collection 

There is no on-site measurement of waste tonnages handled at HBRC2 or process in place to verify the accuracy 

of reported waste tonnages. Processors that purchase the sorted waste record the tonnages received at their own 

facilities and send these values in statements to HBRC.  

The HBRC manager manually records the tonnages sold from the statements into an HBRC file. A paper file is 

kept with the original statements together with a monthly summary of waste tonnages. Although sometimes the 

process of data recording from the statements into the HBRC file is conducted on a computer, the data is still 

manually transferred and errors can arise. It is also noted that there is no back-up or off-site data storage.  

With the second site visit, data gaps in the initial records received and other data collection queries were raised 

with the HBRC manager. Upon further examination of the records, additional statements for some data gaps were 

provided, although not all the data gaps could be filled. All other queries where answered satisfactorily.  

Only data that could be verified were used in the calculation of emission reductions.  

2.3 Calculation of GHG emissions avoided 

Avoided GHG emissions from recovery and recycling of goods is estimated in accordance with the “closed loop 

approximation method” of the Greenhouse Gas Protocol Product Life Cycle Accounting and Reporting Standard3 

(hereafter referred to as “The Product Standard”), adhering to the project boundary set-out in CDM Small-scale 

Methodology AMS-III.AJ4 (hereafter referred to as “AMS-III.AJ”), and applying DEFRA 20145 conversion factors. 

The main areas where emissions are reduced or avoided are from avoided landfill and the reduced requirement 

for the production of virgin materials.  

In accordance with AMS-III.AJ and The Product Standard, the avoided emissions are calculated by comparing the 

life cycle emissions of the product in a base case vs. a project case. A life cycle assessment considers the 

product’s complete value chain, from the extraction of raw materials, through manufacture and use, to ultimate 

disposal. This approach ensures that emissions produced as a result of the recycling activities are also accounted 

for.  

The following sites/activities were included in the project boundary: 

 Waste collection (WC); 

 Recycling facility (RF); 

 Manufacturing process (MP); 

 Virgin material production (VP); and 

 Landfill site (LF).  

These parameters for sites and activities will be further defined by subscripts for the base case (BC) and project 

case (PC).  

                                                             

2 There is a scale on site, but this is not functioning.  
3 Greenhouse Gas Protocol (undated), Product Life Cycle Accounting and Reporting Standard, World Resource Institure, Available from: 
http://www.ghgprotocol.org/standards/product-standard [15 September 2014] 
4 Clean Development Mechanism (2012), Small Scale Methodology AMS-III.AJ: Recovery and recycling of materials from solid wastes, version 04.0, 
Available from: https://cdm.unfccc.int/methodologies/DB/1SQIW5QZHAYFDJX4BDCVC5P9RTBNL1 [15 September 2014] 
5 DEFRA (2014), Government conversion factors for company reporting, United Kingdom, Available from: http://www.ukconversionfactorscarbonsmart.co.uk 
[accessed August 2014] 
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The base case in this project entails virgin material production with landfilling of waste. This is an appropriate 

assumption seeing as the City of Cape Town municipality, under which the HBRC area falls, disposes all non-

recycled waste to landfill, with no incineration or other treatment methods practiced to a significant degree. The 

project case consists of closed loop recycling. Closed loop recycling occurs when the recycled material 

substitutes for the same material in a similar quality application. For most of the HBRC materials considered in 

this study, even when it is recycled into a lower-value product (e.g. paper into cardboard), it continues to 

substitute for virgin materials that would otherwise be used. Therefore, application of the closed loop calculation 

method is appropriate. 

Figure 1 provides a comparative illustration between the base case and the project case.  

BASE CASE (virgin production and landfilling waste) 

 

 

PROJECT CASE (closed loop recycling) 

 

 

FIGURE 1: PROCESS MAP ILLUSTRATING BASE CASE VS. PROJECT CASE  

The DEFRA 2014 data used for this study contains emission factors6 on ‘material use’ and ‘waste disposal’ of 

various materials. Material use factors cover the extraction, primary processing, manufacture and transportation 

of materials to the point of sale. Waste disposal factors cover the waste collection, transport, and the emissions 

associated with landfilling or the operation of the specific recycling facility (depending on the factor used).  

Table 1 clarifies the overlap between the processes identified in Figure 1 and the DEFRA 2014 emission factors. 

TABLE 1: ALLOCATING EMISSION FACTORS TO PROCESSES AND ACTIONS 

DEFRA 2014 Emission factor symbol Processes/actions 
 (refer to Figure 1) 

Primary material production (Material made from virgin stock) PMP VP + MPBC 

Landfill LF WCBC+LF 

Closed loop source (material made from recycled content) CLS MPPC 

Closed loop recycling CLR WCPC + RF 

 

From the DEFRA 2014 emission factors, an emissions avoidance factor (EAF) is calculated as (refer to Table 1 

for definition of symbols):  

EAF = PMP + LF – CLS – CLR 

The usage phase is common to both the base case and the project case and is thus excluded from the 

calculation. 
                                                             

6 on mass basis in kg CO2e per tonne product 

Virgin material 
production (VP) 

Manufacturing 
process (MPBC) 

Usage 
Phase 

Waste Collection 
(WCBC)  

Landfill (LF)  
(end-of-life) 

Manufacturing 
process (MPPC) 

Usage 
Phase 

Waste Collection 
(WCPC)  

Recycling 
Facility (RF) 
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The emissions avoided as a result of the materials recycled by HBRC are calculated by multiplying the calculated 

emissions avoidance factor by the mass (in tonnes) of the materials recorded as sold within the applicable 

timeframe by HBRC. 

The only exceptions to the closed loop recycling are for “mixed commercial and industrial waste”, “electronic 

waste” and “bricks”. For mixed commercial and industrial waste, only landfill avoidance is used due to insufficient 

data for the recycled material and further processing. Landfill avoidance was also considered for electronic waste, 

but due to the fact that this resulted in a negative contribution to emission savings (due to transportation of 

waste), a conservative approach was taken and emissions avoidance factor was taken as zero. Since the bricks 

were sold as complete bricks and not as rubble, and due to the lack of a reuse emission factor for bricks in the 

DEFRA 2014 database, a reuse factor was calculated as only the transportation from the recycling facility to the 

site of use7. 

2.4 Limitations 

It is acknowledged that the UK conversion factors applied in the calculation are not necessarily representative of 

South African conditions, but at present the supporting data is not available for calculating South African-specific 

factors. However, these factors are expected to provide a conservative, rather than exaggerated, estimate of 

avoided emissions, particularly because: 

 Landfill gas (methane) is widely captured in the UK and flared or utilised, reducing atmospheric 

emissions from landfills. In South Africa, landfill gas capture is not widely employed, and hence 

avoided disposal will be associated with greater emissions avoidance. 

 Electricity from the South African grid is largely powered by coal, and has a higher emissions intensity 

than the UK grid average. Therefore, electricity savings achieved by recycling in South Africa are 

associated with more GHG emissions savings than the same electricity saving in the UK. 

A risk of double-counting avoided emissions does exist seeing as this project claim emission reductions for 

emissions that does not form part of the HBRC carbon footprint.  In accordance with The Greenhouse Gas 

Protocol, and specifically for carbon footprint reporting, avoided landfill emissions are accounted for upstream of 

HBRC by the generator of the waste, and reduced emissions due to less virgin material production should be 

accounted for downstream of HBRC by the entity that utilise the recycled product. However, for dedicated carbon 

credit projects like this one, it is important that the boundaries are clearly defined and that it is communicated to 

the processors who purchase from HBRC that the emission reductions associated with the recycling of this waste 

are already accounted for. Checks must be done to ensure that no other carbon credit projects overlap the 

boundaries of this one.  

As part of this assessment, the assessors have contacted the recycling processors who purchase from HBRC to 

ensure that no other emission reduction claims are being made from the HBRC waste. 

3 FINDINGS 

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

                                                             

7 This is a default value of 21 kg CO2e per tonne product used for the transport of all other types of products as per DEFRA 2014. The overall emission 
avoidance factor also includes the avoided emissions from primary production of bricks.  
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3.1 Site visit 

Site visits undertaken by The Green House confirmed that the project is in existence and is operational. Waste 

receiving areas, sorting facilities and sorted stockpiles of each of the reported materials were observed during the 

site visits (see Figure 2 and Figure 3). The collection and sorting facility was also confirmed to be operating in an 

impoverished area and therefore providing an accessible income opportunity to alleviate poverty (see Figure 4). 

  
FIGURE 2: SORTING OF PLASTIC WASTE AT THE HBRC 

  
FIGURE 3: SORTING OF OTHER INDUSTRIAL WASTE AT HBRC 
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FIGURE 4: IMPOVERISHED AREA AROUND THE HBRC AND WORKERS ON SITE 

3.2 Data collection 

The HBRC was able to provide statements from six processors: Nampak, Craigon, Supreme Mouldings, Scrap 

Mania, SA Metal and ECycle. These statements reflect the weight of materials purchased from HBRC and were 

used to confirm the extent of recycling that took place at HBRC over the assessment period. Although there were 

additional volumes sold to processors according to the HBRC records, these volumes could not be verified with 

their corresponding statements and therefore were not included in the calculations of avoided emissions. 

However, the total emissions associated with HBRC data for which there were no corresponding statements only 

accounted for approximately 1% of overall emissions, which means that this error is small.  

Other minor data collection and record keeping issues were encountered, but these were discussed with the 

HBRC manager so that they can be avoided in future.  

3.3 Calculation of GHG emissions avoided 

The total estimated GHG emissions avoided through the HBRC’s activities are 397 tonnes CO2e for the reporting 

period. A more detailed breakdown by material type recovered is provided in Table 2, which shows total tonnes of 

material recycled as well as the corresponding emissions avoidance factor and avoided emissions in 

tonnes CO2e. 
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TABLE 2: SUMMARY OF VERIFIED RECYCLED TONNAGES AND AVOIDED GHG EMISSIONS 

Material Total material recycled 
for period 
[tonnes] 

EAF 
[kg CO2e/tonne] 

Total emissions 
avoided 

[tonnes CO2e] 

Plastics: PET 7.3 1,704.3 12.4 

Plastics: HDPE 11.3 1,160.6 13.1 

Plastics: LDPE and LLDPE 5.7 1,097.7 6.2 

Plastics: PP 0.0 947.7 0.0 

Plastics: PVC 9.7 887.3 8.6 

Plastics: PS 2.2 1,239.7 2.7 

Paper and board: Paper 77.1 808.0 62.3 

Paper and board: Board 146.7 770.0 112.9 

Glass 115.1 391.3 45.0 

Metal: Scrap 43.2 2,162.2 93.4 

Metal: Mixed Cans 10.0 3,910.3 39.1 

Mixed commercial and industrial waste 2.8 178.0 0.5 

Bricks 1.8 225.8 0.4 

Electronic Waste 2.7 0.0 0.0 

TOTAL 435.7   396.8 

 

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? 

The project is real and operational. 

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

Sorting operations are conducted in dedicated areas, and produce recyclable materials conforming to the grades 

required for sale to recycling processors. 

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 a life cycle view consistent with related accepted international 

standards and thus are a reasonable representation of the avoided emissions due to recycling by HBRC. The 

estimates are conservative with respect to the total avoidance achieved by the project. 

Is there a discernable impact on poverty? 

By providing an accessible income opportunity in an impoverished area, the HBRC is making a discernable 

impact on poverty. 
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4 RECOMMENDATIONS 

The following are offered for consideration regarding future operation and assessments at the HBRC: 

 There has been improvement in the filing system at HBRC since the previous assessment by The 

Green House. It is recommended that this be further improved by capturing all data digitally if 

possible8. More care should also be taken when reading off statements and recording the data, and a 

system should be put in place to have a quality check for the previous month at the end of the current 

month. This quality check will ensure that all the data for the previous month was correctly captured 

seeing as some statements are received late. Lastly it is also recommended that a back-up of the data 

be kept off-site.  

 It is highly recommended that the on-site scale be repaired or replaced. Use of a scale to capture the 

volumes sold will result in more accurate data, and potentially higher volumes seeing as statements 

are not available for all waste sold from HBRC.  

 If South African specific emission factors become available, these must be used seeing is it will result 

in more accurate emission calculations, and due to the conservative approach taken with DEFRA 

emission factors (as discussed in section 2.4), will most likely increase the calculated avoided 

emissions.  

 The claiming of recycling credits by the HBRC does entail a risk of double-counting if the purchasers of 

the recycled materials also want to claim this avoidance. Queries to the companies purchasing from 

HBRC did not reveal any such claims at this time. However, the HBRC should be aware that ownership 

of emission savings could require negotiation with purchasers in future years. 

                                                             

8 From the site visit it was clear that facilities and equipment for this is available.  


