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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 The report must not be published, quoted or 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 

The Green House conducted an independent verification of the avoided greenhouse gas (GHG) emissions due to 

the recovery and recycling activities at Walker’s Recycling. 

Reporting period: 1 January 2015 – 31 December 2016 

Methodology: GHG emissions avoided were estimated using the “closed loop approximation method” presented 

in the Greenhouse Gas Protocol Product Life Cycle Accounting and Reporting Standard, adhering to the project 

boundaries discussed in the CDM Small-scale Methodologies AMS-III.AJ. and using DEFRA 2016 conversion 

factors.   

Emission reductions achieved: 1,582.2 tonnes CO2e (2015: 774.3 tonnes CO2e. 2016: 807.9 tonnes CO2e) 

Material 
Emissions avoided 

factor (kg CO2e/tonne 
material) 

Emissions 
avoided 2015 
(tonnes CO2e) 

Emissions 
avoided 2016 
(tonnes CO2e) 

Emissions avoided 
since last audit 
(tonnes CO2e) 

Glass 391.4 722.4 738.4 1,460.8 

Aluminium 9,898.3 14.1 0.0 14.1 

Steel 1,806.3 17.6 37.1 54.7 

Cardboard 514.0 19.9 23.1 43.0 

Mixed paper and cardboard 523.0 0.2 9.1 9.3 

Paper 549.0 0.0 0.2 0.2 

Total 
 

774.3 807.9 1,582.2 

 

Is the project real? 

The project is real and operational. 

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

The Green House witnessed that recyclable material is collected and transported to the warehouse in numerous 

vehicles. Here it is sorted, processed and stockpiled for sale using on-site equipment where required, before the 

processed material is transported and sold to numerous buyers. These operations divert waste that would 

otherwise have ended up on landfill. 

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

standards and unbiased towards buyer or seller? 

The estimates presented in this report are based on a life cycle view consistent with the appropriate 

internationally accepted standards and thus are a reasonable representation of the emissions avoided due to 

Walker’s Recycling operations. The estimates are conservative with respect to the calculation of the avoided 

emissions achieved by the project.  

Is there a discernable impact on poverty?  

The project provides employment (with the number of employees being variable depending on the season) and is 

an accessible income opportunity in an impoverished area. It therefore makes a discernable impact on poverty.  
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1 INTRODUCTION 

Walker’s Recycling is a small family run business located in Elsies River industrial area that collects and sorts a 

range of materials, with a specific emphasis on glass, for recycling. Eddie Walker started the business from his 

house in 2005, with a primary focus on recovering high value recyclables. The business has grown and is now 

located in an industrial park. It has an extensive collection network, spanning restaurants, nightclubs and other 

commercial sources throughout the greater Cape Town area. The collected waste is sorted, processed if 

necessary and then sold to recycling companies for further processing and manufacturing of recycled goods. 

Through this process Walker’s Recycling generates income for the employees, reduces waste to landfill and 

avoids the need for production of virgin materials. These actions uplift the community through income generation 

and result in avoided GHG emissions in the lifecycle of the processed materials.  

The avoided GHG emissions have allowed the project to be registered under the Credible Carbon voluntary-

market carbon registry, which trades certified African carbon projects that make a direct impact on poverty. The 

PACE Centre is a non-profit organisation that assists projects with the registration and certification process.   

This report documents the verification process, conducted by The Green House, to confirm the avoided emissions 

and the eligibility of the project in terms of the Credible Carbon registration requirements. These requirements 

include answering the following questions: 

 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 report follows on from the previous verification conducted in June 2015 and covers the 24-month period from 

January 2015 to December 2016. The methodology for the independent assessment is described in Section 2, 

followed by the assessment findings in Section 3. Section 4 presents a set of recommendations.  

2 VERIFICATION METHODOLOGY 

Verification of Walker’s Recycling ongoing activities and the avoided GHG emissions through recycling activities 

were undertaken through site visits, data collection from available records and calculations based on the data. 

These steps are described below.  

2.1 Site visit 

The Green House conducted a site visit on 12 April 2017, which involved meeting both Eddie and Christopher 

Walker, along with numerous staff members. The site, current operations and company assets were inspected 

and the record keeping system was discussed.  

A second visit was made on 26 June 2017 to obtain the data records. During this site visit, the site was again 

inspected to ensure operations were on going. 
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2.2 Data collection 

The key data required to assess emissions savings is the tonnage of material recovered, disaggregated by 

material type. Although there is a scale located on site, it is not consistently used to measure the tonnages of 

waste material handled by Walker’s Recycling. The tonnages of sorted material purchased by downstream 

processors are, however, available from their delivery dockets, and were used as the primary data source for the 

verification. The original paper versions of these dockets are filed on-site at Walker’s Recycling. At present the 

data is not aggregated (either manually or on computer) and so the data contained in the original documents was 

used directly.  

Approximately 5% by weight of the glass handled by Walker’s Recycling is in the form of returnable bottles 

returned to SAB, Distell and Peninsula Beverages. The delivery dockets for these bottles record the number of 

bottles returned and the mass of glass processed was calculated using average bottle masses1.  

It is noted that this record keeping system is ineffective, as it was clear from the data processing that certain 

dockets had been lost and therefore the tonnages logged in this study will be an underestimate of the tonnages 

processed by Walker’s Recycling. Furthermore, the lack of any form of data back up or off-site data management 

could lead to issues with such verifications in the future.  

Original paper versions of all company related fuel purchases were also obtained to test the hypothesis that fuel 

related emissions were negligible in comparison to the emissions avoided through recovery and recycling.  

2.3 Calculation of GHG emissions avoided 

The avoided GHG emissions from the recovery and recycling of material were estimated according to the “closed 

loop approximation method” as described in the Product Life Cycle Accounting and Reporting Standard2 of the 

Greenhouse Gas Protocol (GGP), adhering to the project boundaries discussed in the Clean Development 

Mechanism (CDM) Small-scale Methodology: Recovery and recycling of materials from solid waste AMS-III.AJ3. 

The CDM methodology prescribes equations and values to calculate the emissions avoided due to recycling 

operations. The glass methodology, however, only includes the electricity saving corresponding to the preparation 

and mixing of raw materials prior to melting and encourages the submission of proposals to revise the glass 

methodology to include emissions avoided associated with raw material extraction and avoided process 

emissions from reduced use of carbonated materials. As glass is the major material recovered and recycled by 

Walker’s Recycling, the use of this methodology would underestimate their emission avoided and as such the 

DEFRA 20164 emission conversion factors were applied to calculate all avoided emissions associated with glass 

recycling.  

The avoided emissions were calculated by comparing the life cycle emissions of the relevant material in a base 

case versus the recycled project case, as is required in both the GGP and CDM methodologies. The life cycle 

assessment considers the material’s entire value chain, including raw material extraction, manufacturing 

                                                             

1 The average bottle masses were calculated from Distell delivery dockets that include the total mass received in each load. 
2  Greenhouse Gas Protocol (undated), Product Life Cycle Accounting and Reporting Standard, World Resource Institute. Available from: 
http://www.ghgprotocol.org/product-standard#supporting-documents [July 2017] 
3 Clean Development Mechanism (2017), Small-scale Methodologies: Recovery and recycling of materials from solid waste version 6.0, UNFCCC. Available 
from: https://cdm.unfccc.int/methodologies/DB/GAEWN9TKQ3RSVT5H9JCVQH6EGKUUKD [July 2017] 
4 DEFRA (2016), Government emission conversion factors for greenhouse gas company reporting - Conversion factors 2016, United Kingdom. Available 
from: https://www.gov.uk/government/publications/greenhouse-gas-reporting-conversion-factors-2016 [July 2017] 
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processes, use and disposal. This ensures that all emissions produced in the recycling processes and 

downstream processing are accounted for.   

The project boundary for both the base and project case is shown in Figure 1. The base case involves virgin 

material production, manufacturing, use and subsequent disposal to landfill. The assumption that all waste is sent 

to landfill (rather than, for example, incineration) is appropriate as the City of Cape Town, under which the 

Walker’s Recycling collection area falls, disposes of all non-recycled waste to landfill. The project case consists of 

closed loop recycling, which occurs when recycled material substitutes for virgin material in a similar quality 

application. Over 97% of the material recycled by Walker’s in the years considered was glass and metal, which 

when recycled substitutes directly for virgin material as in the closed loop recycling assumption. The recycled 

cardboard material may be recycled to a lower-value product, however it would still substitute for virgin material 

that would otherwise be used. The application of the closed loop calculation method is therefore applicable.   

BASE CASE (virgin production and landfilling waste) 

 

 

PROJECT CASE (closed loop recycling) 

 

 

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

 

The DEFRA emission conversion factor database includes factors for “material use” and “material disposal”. The 

material use factor includes extraction, primary processing, manufacture and transportation of material to the 

point of sale. The material disposal factor includes waste collection, transport and emissions associated with 

landfilling or recycling of the material. The usage phase emissions are common to both the base and project case 

and are consequently excluded. The avoided emissions factors were calculated using the following equation. 

Overall emissions avoided could then be calculated by multiplying the material’s avoided emissions factor by the 

mass of material sold to the various downstream processors.   

𝐴𝑣𝑜𝑖𝑑𝑒𝑑 𝑒𝑚𝑖𝑠𝑠𝑖𝑜𝑛𝑠 𝑓𝑎𝑐𝑡𝑜𝑟 = 𝐵𝑎𝑠𝑒 𝑐𝑎𝑠𝑒 𝑒𝑚𝑖𝑠𝑠𝑖𝑜𝑛𝑠 𝑓𝑎𝑐𝑡𝑜𝑟 − 𝑃𝑟𝑜𝑗𝑒𝑐𝑡 𝑐𝑎𝑠𝑒 𝑒𝑚𝑖𝑠𝑠𝑖𝑜𝑛𝑠 𝑓𝑎𝑐𝑡𝑜𝑟 

= 𝑉𝑖𝑟𝑔𝑖𝑛 𝑚𝑎𝑡𝑒𝑟𝑖𝑎𝑙 𝑝𝑟𝑜𝑑𝑢𝑐𝑡𝑖𝑜𝑛 + 𝐿𝑎𝑛𝑑𝑓𝑖𝑙𝑙𝑖𝑛𝑔 𝑒𝑚𝑖𝑠𝑠𝑖𝑜𝑛𝑠 − (𝐶𝑙𝑜𝑠𝑒𝑑 𝑙𝑜𝑜𝑝 𝑠𝑜𝑢𝑟𝑐𝑒 𝑝𝑟𝑜𝑑𝑢𝑐𝑡𝑖𝑜𝑛 + 𝐶𝑙𝑜𝑠𝑒𝑑 𝑙𝑜𝑜𝑝 𝑟𝑒𝑐𝑦𝑐𝑙𝑖𝑛𝑔 𝑒𝑚𝑖𝑠𝑠𝑖𝑜𝑛𝑠) 

 

The returnable bottles sold to SAB, Distell and Peninsula Beverages are washed and reused instead of recycled. 

DEFRA does not report emission conversion factors for the reuse of glass, however it is recognised that reuse 

would likely result in greater avoided emissions than recycling5. This is due to reused glass only requiring washing 

                                                             

5 US EPA (2016), Documentation for Greenhouse Gas Emission and Energy Factors Used in Waste Reduction Model (WARM): Containers, Packaging, and 
Non-Durable Good Materials Chapters, ICF International. Available from: https://www.epa.gov/sites/production/files/2016-
03/documents/warm_v14_containers_packaging_non-durable_goods_materials.pdf [July 2017] 
WRAP (2008), Refillable glass beverage container system in the UK, United Kingdom. Available from: 
http://www.wrap.org.uk/sites/files/wrap/Refillable%20glass%20beverage%20systems%20-%20FINAL1.pdf [July 2017] 

Virgin material 
production 

Manufacturing 
process (MPBC) 

Usage 
phase 

Waste Collection Landfill  
(end-of-life) 

Manufacturing 
process (MPPC) 

Usage 
phase 

Waste Collection Recycling 
Facility 
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and drying, while the recycling process requires re-melting and moulding. The ratio of glass reused to bottles 

returned is unknown, as losses occur due to damaged bottles being scrapped and sent for recycling6. Due to the 

relatively small volume of glass sent for reuse (4 wt% and 6 wt% of the glass processed by Walker’s in 2015 and 

2016 respectively) and in a bid to be conservative, the recycling avoided emissions factor (rather than the reuse 

factor) was used for all glass processed by Walker’s Recycling.  

DEFRA emission conversion factors were used to calculate the emissions associated with Walker’s Recycling 

fuel use.  

2.4 Limitations 

It is acknowledged that the use of the UK emission conversion factors for calculations is not necessarily 

representative of the South African context, but at present there are no South African specific factors available 

and the data that is available does not allow for calculation of these factors. The UK factors are, however, 

expected to be conservative and underestimate the avoided emissions due to a number of factors, including: 

 Electricity from the South African grid is produced mainly from coal and the South African electricity 

emissions intensity (0.95 kg CO2e/kWh7) is therefore higher than the UK grid emissions intensity (0.41 

kg CO2e/kWh). As such, any electricity savings achieved by South African recycling operations would 

be associated with higher GHG emission savings than those achieved from the same electricity 

savings in the UK. The emission conversion factors presented by DEFRA present the life cycle 

emissions as a whole and therefore the emissions associated with electricity usage cannot be 

disaggregated and updated using the South African electricity emissions intensity factor.     

 Landfill gas is widely captured and flared or utilised in the UK, reducing the GHG emissions from 

landfilling of material such as cardboard. Landfill gas capture is not widely used in South Africa and 

consequently avoided disposal would be associated with higher avoided emissions. 

The Greenhouse Gas Protocol states that avoided landfill emissions are accounted for upstream, by the 

generator of the waste, and the reduced emissions from the use of recycled over virgin material are accounted for 

downstream, by the user of the recycled material. The emission reductions therefore do not form part of Walker’s 

Recycling carbon footprint, meaning that there is a risk of double-counting the avoided emissions if upstream or 

downstream companies are claiming their associated emission reductions. For carbon credit projects such as this 

one it is important that the boundaries are clearly defined and that it is communicated to the downstream 

processor that the recycling emission reductions have already been accounted for by Walker’s Recycling. Checks 

must also be done to ensure no other carbon credit projects overlap the boundary of this one.      

3 FINDINGS 

The following findings of the assessment are reported. 

                                                             

6  WRAP (2008), Refillable glass beverage container system in the UK, United Kingdom. Available from: 
http://www.wrap.org.uk/sites/files/wrap/Refillable%20glass%20beverage%20systems%20-%20FINAL1.pdf [July 2017] 
7 Calculated using the approach presented in the NBI South Africa’s Grid Emission Factor report (NBI (2013), South Africa’s Grid Emission Factor, MAC 
Consulting for Exxaro. Available from: http://www.nbi.org.za/wp-content/uploads/2016/08/South-Africas-Grid-Emission-Factor-Mar-13.pdf [July 2017]) and 
the latest Eskom data (Eskom (2016), Eskom Integrated Report, Johannesburg. Available from: 
http://www.eskom.co.za/IR2016/Documents/Eskom_integrated_report_2016.pdf [July 2017]).   
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3.1 Site visit 

Site visits undertaken by The Green House confirmed that the project is in existence and that Walker’s Recycling 

operates as a collector, sorter, processor, transporter and seller of recyclable waste. Transportation equipment, 

including trucks and trailers (Figure 2), were witnessed to be in an operational state and in use for both the 

collection of material and subsequent delivery to buyers. Observations were also made of the staff sorting and 

processing the received material (Figure 3), with stockpiles of material waiting to be transported to buyers being 

evident. Equipment, such as can compressors and scales, are used as required in this process. Discussion with 

the management team indicated that employment levels fluctuate depending on the time of year8 and amount of 

material available, with employment numbers having reached 30 during December 2016. During the site visit 11 

staff members were seen to be active. The site visit also confirmed the operation to be occurring in an 

impoverished area and as such it provides an accessible income opportunity to help alleviate poverty. 

  

FIGURE 2: TRANSPORTATION EQUIPMENT USED BY WALKER’S RECYCLING 

 
 

 
 

FIGURE 3:SORTING AND PROCESSING OF WASTE BY STAFF 

 

3.2 Data collection 

Walker’s Recycling provided delivery dockets from nine processors: Consol, SAB, Distell, Peninsula Beverages, 

Collect-a-Can, SA Metal Group, Venice Recyclables, Mpact and Cape Waste, along with the businesses fuel 

                                                             

8 The amount of glass material collected substantially increases over the December/January holiday season and therefore operations peak at this time of 
year. 
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slips. These statements reflected the weight of various materials sold by Walker’s Recycling and were used to 

establish the total tonnage of recyclables processed over the assessment period. A summary of the data is 

presented in Table 1.  

TABLE 1: VERIFIED RECYCLATE TONNAGES 

Material Recyclate buyer 2015 sales (tonnes) 2016 sales (tonnes) 

Glass 

Consol 1,767.0 1,778.4 

Peninsula Beverages 0.5 0.0 

SAB 48.3 62.1 

Distell 29.8 46.0 

Total 1,845.6 1,886.5 

Aluminium cans 

Collect-a-can 1.3 0.0 

Venice Recyclables 0.2 0.0 

Total 1.4 0.0 

Steel cans 

Collect-a-can 3.5 0.0 

SA Metal Group 6.0 20.5 

Venice Recyclables 0.3 0.0 

Total 9.8 20.5 

Cardboard 

Mpact 38.8 15.8 

Cape Waste 0.0 29.1 

Total 38.8 44.9 

Mixed paper and cardboard 

Mpact 0.4 8.2 

Cape Waste 0.0 9.2 

Total 0.4 17.4 

Paper 
Cape Waste 0.0 0.4 

Total 0.0 0.4 

 

3.3 Calculation of GHG emissions avoided 

The total estimated GHG emissions avoided through the Walker’s Recycling activities are 774.3 and 807.9 tonnes 

CO2e for 2015 and 2016 respectively. A more detailed breakdown by material type is provided in Table 2, which 

shows the avoided emissions factor as well as the emissions avoided per material. 
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TABLE 2: VERIFIED AVOIDED GHG EMISSIONS 

Material 
Emissions avoided 

factor (kg CO2e/tonne 
material) 

Emissions 
avoided 2015 
(tonnes CO2e) 

Emissions 
avoided 2016 
(tonnes CO2e) 

Emissions avoided 
since last audit 
(tonnes CO2e) 

Glass 391.4 722.4 738.4 1,460.8 

Aluminium 9,898.3 14.1 0.0 14.1 

Steel 1,806.3 17.6 37.1 54.7 

Cardboard 514.0 19.9 23.1 43.0 

Mixed paper and cardboard 523.0 0.2 9.1 9.3 

Paper 549.0 0.0 0.2 0.2 

Total 
 

774.3 807.9 1,582.2 

 

The total fuel use, as obtained from the Walker’s Recycling fuel receipts, along with the estimated emissions from 

the combustion of this fuel are presented in Table 3, indicating that these emissions are limited compared to the 

recycling emissions savings. Walker’s Recycling fuel related emissions per tonne of recycled material is also 

compared to the DEFRA emission conversion factor for closed loop recycling “material disposal”, which is one of 

the values that is used in the calculations of the avoided emissions as indicated in the equation in Section 2.3. 

The comparison shows that Walker’s Recycling transport related emissions are significantly lower than the 

DEFRA value of 21 kg CO2e/tonne for transport and processing9,10. The use of the DEFRA factor thus gives 

results that are conservative. 

TABLE 3: TOTAL FUEL USE AND RELATED EMISSIONS AND EMISSION FACTORS 

Year Fuel use (litres) Fuel emissions (tonnes 
CO2e) 

Fuel emissions per tonne 
recycled material (kg CO2e/tonne) 

2015 5,865.6 15.7 8.3 

2016 3,813.1 10.2 5.2 

 

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? 

The Green House witnessed that recyclable material is collected and transported to the warehouse in numerous 

vehicles. Here it is sorted, processed and stockpiled for sale using on-site equipment where needed, before the 
                                                             

9 The DEFRA factor includes emissions associated with the transport of material, assuming an average collection distance of 50 km, and the energy needs 
for limited processing at the recycling facility 
10 DEFRA (2016), 2016 Government GHG Conversion Factors for Company Reporting: Methodology Paper for Emission Factors, United Kingdom. 
Available from: https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/553488/2016_methodology_paper_Final_V01-00.pdf [July 
2017]. 
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processed material is transported and sold to numerous buyers. These operations divert waste that would 

otherwise have ended up on landfill. 

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

standards and unbiased towards buyer or seller? 

The estimates presented in this report are based on a life cycle view consistent with the appropriate 

internationally accepted standards and thus are a reasonable representation of the emissions avoided due to 

Walker’s Recycling operations. The estimates are conservative with respect to the avoided emissions achieved 

by the project.  

Is there a discernable impact on poverty?  

The project provides numerous jobs and is an accessible income opportunity in an impoverished area. It therefore 

makes a discernable impact on poverty.  

4 RECOMMENDATIONS 

The following are offered for consideration regarding future operations and assessments at Walker’s Recycling: 

 The data filing and recording system needs to record tonnages sold and it is recommended that this 

occur digitally 11 . This recording would allow for the monitoring of business efficiency and the 

identification of problem areas or materials that could be targeted for further expansion. Furthermore, it 

would streamline future audits and ensure that data, and the subsequent carbon credits, are not lost. 

Lastly, it is also recommended that a back up of statements and records is kept off-site or in the cloud. 

 If South African specific emission factors become available, these must be used to ensure more 

representative emission calculations. Due to the conservative nature of the DEFRA emission factors 

(see Section 2.4), this will most likely increase the calculated avoided emissions. 

 If DEFRA, or similar, emission factors for the reuse of bottles become available, these must be used to 

account for the emissions associated with the returnable bottles sent to SAB, Distell and Peninsula 

Beverages. Due to the conservative nature of the recycling emission factors used this will most likely 

increase the calculated avoided emissions. 

 The claimed recycling credits involve the risk of double counting if the upstream producers or 

downstream purchasers of the recycled material claim the avoided emissions. Walker’s Recycling 

should be aware that ownership of the emission savings might require negotiation in the future.     

                                                             

11 The site visit confirmed that the equipment is in place to allow digital recording of data. 


