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EXECUTIVE SUMMARY 

The Umdoni Gel Fuel Low Income Housing Project involves the provision of bio-fuel stoves 

and bioethanol gel-fuel to over 4,000 households that are not connected to electricity in the 

Umdoni Municipality. The bioethanol gel-fuel serves to displace other fuel sources such as 

paraffin, wood and gas (Cartwright, undated). 

This report represents the audit for the period January 2011- April 2012.   The results of the 

audit are structured according to four key questions that the Credible Carbon Registry 

requires all its audits to answer.   

Is the project real? Yes, the Umdoni Gel Fuel Low Income Housing Project is real. 

A site visit was conducted on the 18th May 2012 to confirm the existence of the project.   

Is the described technology in place? Yes, the described technology is in place and 

functioning.  Beneficiaries receive 7 litres of gel fuel per month which lasts for 

approximately 7 days.   

During the site visit on 18th May 2012 the authors observed bioethanol gel-fuel being 

distributed by Umdoni Municipality to households in the Malangeni community.  Based on 

interviews with ten beneficiaries during the site visit and other sources, it is concluded that 

the gel fuel lasts approximately seven days. 

Are the estimates of greenhouse gas emissions reduction reasonable? No, the estimates do 

not appear to be reasonable.   

The key estimates presented in the Project Idea Note (PIN) are presented in the table below 

along with alternative estimates proposed by the authors. 

Category Original Estimate Comments Proposed Alternative 

Baseline 1.02 tonnes of CO2 
per year per 
household 

This estimate has been calculated on the 
premise that the supplied gel fuel will meet 
household’s needs for an entire year and thus 
a year’s emissions have been calculated.  
However as gel-fuel supplied monthly only 
lasts for approximately seven days per month 
this is a flawed estimate as the baseline for 
this project. 

214 kgs CO2 

Emissions 
After 
Intervention 

 

0.04 tonnes of CO2 
per year per 
household 

This estimate ignores the core assumption 
regarding the use of gel-fuel which is that the 
carbon emitted during combustion is offset by 
the carbon absorbed during the growth of the 
sugar cane used to make the gel-fuel.  

0 kgs CO2 

Leakages 0 kgs CO2 As there is no accurate information available 
on scope three emissions associated with gel-
fuel production the assumption of 0 kgs CO2 is 
supported. 

0 kgs CO2 

The total number of households per month that are supplied gel-fuel are summarised in the 

tables below: 
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Number of beneficiaries per community (January-June2011) 

Community name Jan-11 Feb-11 Mar-11 Apr-11 May-11 Jun-11 

No of Households Total 4313 4194 4029 4029 4002 4002 

Adjusted for 90% collection rate 3881 3774 3626 3626 3601 3601 

Litres of Gel-Fuel Collected 27167 26418 25382 25382 25207 25207 

kgs CO2e savings per household per 
month 17.8 17.8 17.8 17.8 17.8 17.8 

tonnes CO2e savings per month 69.2 67.3 64.7 64.7 64.2 64.2 

 
Number of beneficiaries per community (July 2011-April 2012) 

Community name Jul-11 Aug-11 Sep-11 Oct-11 Nov-11 Dec-11 Jan-12 Feb-12 Mar-12 Apr-12 

Total 4172 4172 4172 4172 4172 4172 4172 3369 3439 3510 

Adjusted for 90% 
collection rate 

3754 3754 3754 3754 3754 3754 3754 3032 3095 3159 

Litres of Gel-Fuel 
Collected 

26278 26278 26278 26278 26278 26278 26278 21224 21665 22113 

kgs CO2e savings per 
household per month 17.8 17.8 17.8 17.8 17.8 17.8 17.8 17.8 17.8 17.8 

tonnes CO2e savings 
per month 66.9 66.9 66.9 66.9 66.9 66.9 66.9 54.1 55.2 56.3 

Is there a discernible impact on poverty? Yes the project does have a discernible impact on 

poverty. 

The project provides free bioethanol gel-fuel to poor households which displaces their 

energy needs for approximately 7 days.  The key benefits of the project to these poor 

households are reduced exposure to fire risk and respiratory hazard associated with paraffin 

use, reduced time spent on collecting fire wood and small income savings as a result of 

receiving free energy.   

Recommendations 

The following is recommended for the project PIN going forward: 

 The physical addresses for PACE and PPT should reflect the current physical 

addresses of the two organisations. 

 The PIN should clarify the methodology involved in establishing the greenhouse gas 

emissions baseline and the baseline emission figure corrected to reflect those 

calculations in the next PIN.   

 The PIN should be amended to clarify and correct the emission after intervention 

figure.     

 The absence of information to determine the impact of leakage should be noted in 

the PIN document.    

The following is recommended for the project going forward: 

 It is recommended that the Umdoni Municipality request a verified calorific value of 

gel-fuel from suppliers when procuring gel-fuel. 

 It is recommended that in order to keep track of the amount of gel-fuel distributed 

that the number of households collecting fuel and the number of litres collected 

each month is recorded on site for every community. 
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INTRODUCTION 

The Umdoni Gel Fuel Low Income Housing Project involves the provision of bio-fuel stoves 

and bioethanol gel-fuel to over 4,000 households that are not connected to electricity in the 

Umdoni Municipality. The bioethanol gel-fuel serves to displace other fuel sources such as 

paraffin, wood and gas (Cartwright, undated). The project started in 2008 and in 2010 the 

first carbon credits were sold by Promoting Access to Carbon Equity (PACE) on the voluntary 

carbon market through the Credible Carbon Registry (Cartwright, undated).  

The Credible Carbon Registry requires an independent audit of all projects in accordance 

with four key questions (Cartwright, undated): 

1. Is the project real? 

2. Is the described technology in place and functioning in accordance with its design 

specification? 

3. Are the estimates of greenhouse gas emissions reduction reasonable in terms of 

accepted international standards and unbiased towards buyer or seller? 

4. Is there a discernible impact on poverty? 

This report summarises the findings of an audit that was conducted by Urban Earth from the 

18 May 2012 - 12 June 2012. The audit answers the key questions as stated above and aims 

to verify the quantities of carbon that have been saved for the period January 2011- April 

2012. 
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IS THE PROJECT REAL? 

Yes, the Umdoni Gel Fuel Low Income Housing Project is real. 

A site visit was conducted on the 18th May 2012 to confirm the existence of the project.  The 

site visit included: 

1. A meeting with Umdoni Municipality Staff 

2. Visits to three different distribution sites. 

3. Review of project documentation.   

The partners on the project as outlined in the project agreement (Emission Reduction 

Acquisition and Project Funding Agreement relating to the Umdoni Sustainable Energy 

Project, 2012) are:    

 Promoting Access to Carbon Equity (PACE): The Project Proponent 

 Project Preparation Trust (PPT): Project Developer 

 Umdoni Municipality: Procurer and distributor of the bioethanol gel fuel 

However it was noted that the physical addresses of both PACE and PPT as stated on the 

Project Information Note (PIN) are not reflective of their current physical locations. 

It is recommended that the physical addresses for PACE and PPT in the PIN document 

reflect the current physical addresses of the two organisations. 
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IS THE DESCRIBED TECHNOLOGY IN PLACE? 

Yes, the described technology is in place and functioning.  Beneficiaries received 7 litres of 

gel-fuel per month which lasts for approximately 7 days.   

A site visit to Umdoni Municipality took place on the 18th May 2012.  The authors observed 

bioethanol gel-fuel being distributed by Umdoni Municipality to households in the 

Malangeni community.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

In addition ten beneficiaries were interviewed at three different sites, Malangeni, Mbetheni 

and Msholozi, where the bioethanol gel-fuel is distributed. The beneficiaries interviewed 

indicated that they used it in their gel-fuel stoves as a substitute for firewood, paraffin or 

gas.  The gel stoves were used for cooking, boiling water, heating water for bathing and for 

heating irons.   Beneficiaries receive 7 litres of gel-fuel each month.  All beneficiaries 

indicated that this amount was not sufficient for their energy needs.   The average length of 

time that the gel-fuel lasts is estimated to be 7 days per household.  There are three sources 

of information from which this estimate was derived: 

1. Estimate by the Umdoni Municipality Project Lead:  Siya Hlongwane who oversees 

the project indicated that he believes the fuel lasts approximately 7 days per 

household (Hlongwane, 2012 pers. comm.)   

Figure 1: Bioethanol gel-fuel being distributed at 

Malangeni (18/05/2012) 
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2. Previous verification report: The previous verification report indicated that 

interviews with beneficiaries yield an average estimate of gel-fuel lasting 

approximately one week (Anon., undated). 

3. Interviews conducted by report authors:  Beneficiaries interviewed for this report 

indicated a range of times that the 7 litres of bioethanol gel-fuel lasted them. The 

table below shows the range of times that were reported by the beneficiaries. 

Calculated from the interviews, the average length of time the fuel lasts per 

household is 7.7 days. Most of the beneficiaries noted the bioethanol gel-fuel to last 

between three and seven days, however there were two beneficiaries that noted 

much higher periods of two and a half weeks and three weeks. It seems likely that 

these two beneficiaries may be supplementing the bioethanol gel-fuel with other 

sources such as firewood to lengthen the time that the bioethanol gel-fuel lasts. The 

researchers therefore prefer the slightly more conservative value of seven days that 

aligns with the previous verification report and the estimate provided by Siya 

Hlongwane.   

Beneficiary 1 2 3 4 5 6 7 8 9 10 Average 

No. days that 
the gel fuel 
lasts 

17.5 5 21 3 7 3.5 7 4 3 6 7.7 

 

 

Figure 2: A beneficiary stands in front of her bioethanol gel-fuel stove in Mbetheni that she uses for boiling 

water, heating water for bathing and for heating her iron(18/05/2012) 

In the audit report conducted for the period 2008 to 2010 it was noted that a number of the 

gel stoves in beneficiary households were not functioning optimally because of deterioration 
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of some of the stoves (Anon., undated).   However, in the last year the Umdoni Municipality 

has issued all community members benefiting from the programme with new gel stoves.  

(Hlongwane, pers. comm. 18 May2012). 

There are no recommendations for this section 
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ARE THE ESTIMATES OF GREENHOUSE GAS EMISSIONS REDUCTION 

REASONABLE? 

No, the estimates do not appear to be reasonable. 

The estimates for greenhouse gas emission reductions extracted from the PIN are shown in 

the table below: 

 

The three key figures 1) Baseline 2) Emission after Intervention and 3) Leakages are 

discussed in the sections below.  

BASELINE 

EXISTING ESTIMATE 

The baseline figure of 1.02 tonnes of CO2 per year per household is estimated by the PIN 

(circled above in red and numbered 1).   This baseline refers to the emissions that would be 

made if the project was not in place.  Unfortunately, investigations by the authors indicate 

that this baseline figure is flawed and should not be used for the emission estimates.   

BASELINE ASSUMES SUFFICIENT GEL FUEL IS SUPPLIED FOR AN ENTIRE YEAR 

There are no calculations for the baseline of 1.02 tons of CO2 per year per household in the 

current Umdoni PIN.   However, the previous PIN for the project for the 2008 to 2010 period 

uses the same baseline and provides the calculations for the baseline. Unfortunately the 

previous PIN appears to have been designed for a project that provides sufficient gel fuel for 

households to meet their needs for 365 days of the year (see extract from first PIN below): 

 

1 2 3 
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The actual calculations in the previous PIN are extracted below.  These calculations are 

based on the assumption that baseline fuel is 100% paraffin.   

 

The red circle above highlights where the calculation moves from calculating per day to a 

calculation for a full year by multiplying the figure by 365.   However, as discussed in the 

previous section it is estimated the monthly allocation of 7 litres of gel fuel lasts for 

approximately 7 days per months (in other words the project works for approximately 84 

days of the year as opposed to the 365 days assumed in this calculation).     

EMISSIONS FROM PARAFFIN 

To achieve emissions of 1.02 tCO2 through the combustion of paraffin it would be necessary 

to combust 401 litres of paraffin (401 litres = 1020 kgsCO2 / 2.5421 kgs CO2e per litre of 

paraffin (DEFRA, 2011)).   

In order for the project to offset 1.02 tCO2per year, it implies that one litre of gel-fuel must 

replace the use of 4.77 litres of paraffin.   

To ascertain if this is possible it is useful to compare the calorific values of paraffin versus 

gel-fuel.   As the supplier of the bioethanol gel-fuel, Flammable Green Gel, has not provided 

any calorific value for the gel they produce, it is necessary to revert to the calorific values for 

three gel-fuel brands in South Africa calculated by Lloyd and Visagie (2008) and shown in the 

table below. 
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The net calorific value of paraffin is 12.18 kWh/kg (DEFRA, 2011). Restated in MJ/Kg = 43.85 

MJ/kg (3.6 * 12.18 kW/kg).   

The net calorific value of the most efficient gel-fuel is 16.1 MJ/kg.  In other words, less than 

half the net calorific value of paraffin. 

This illustrates that paraffin has considerably more energy per kg than gel-fuel and it is 

therefore likely to provide a higher service level per litre.  As a result it is highly unlikely that 

gel-fuel would offset paraffin at a ratio of higher than 1:1.  It should be noted that the total 

offset is mediated by the relative efficiency of gel-fuel appliances versus paraffin appliances.    

RECOMMENDED ESTIMATE 

Once the errors with the existing baseline estimate emerged the authors entered into 

discussion with Credible Carbon on alternative approaches to determining the baseline 

figure.  Three alternatives that were proposed by the authors and Credible Carbon are 

presented below: 

METHOD ONE: PARAFFIN BASELINE 

In this method Paraffin is assumed as the baseline fuel.  Though beneficiaries use a range of 

fuels, paraffin can be selected as the baseline by using the UNFCCC’s Guidelines on the 

Consideration of Suppressed Demand in CDM Methodologies (UNFCCC, undated).   An 

explanation of the application of the methodology that leads to the selection of paraffin as 

the baseline is explained in Appendix 1 of this report.  

Since we have not been able to verify the assumptions or fully check the calculations in the 

original PIN we propose deriving the baseline using the following steps:   

 Step 1: Estimate the amount of paraffin required for one day 

 Step 2: Estimate the number of days 7 litres of gel fuel lasts on average 

 Step 3: Multiply the amount of paraffin required to replace one day’s use of gel-fuel 

by the number of days 7 litres of gel fuel lasts. 

 Step 4:  Multiple the total amount of paraffin required by the emission factor per 

litre of paraffin 
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Step 1: Estimate the amount of paraffin required to replace one day’s use of gel fuel1 

Research by Panday and Mafu (undated: 37) on behalf of the Paraffin Safety Association of 

South Africa found that “depending on the level of supplementation with other fuels, a litre 

of paraffin can be used for between one to three days.” 64 participations from Umlazi were 

interviewed for this research using focus groups.   

Since for baseline purposes it is assumed that there is no supplementation with other fuels, 

a figure of 1 litre of paraffin used per day can be assumed.  

The reviewers also asked gel-fuel beneficiaries who purchased paraffin as an alternative to 

gel-fuel what quantity of paraffin they last bought and how long that lasted for.  The three 

interviewees who were able to answer that question provided the following answers:  

Unit Purchased Number of days unit lasts Derived litres of paraffin required for 
one day 

1 litre 1 day 1 litre 

10 litres 14 days 0.71 litre 

20 litres One month (assumed 30 days) 0.67 litre 

While two of the three provided a figure of below one litre, these responses are still roughly 

in line with the findings of Panday and Mafu (undated). 

Step 2: Estimate the number of days 7 litres of gel fuel lasts on average 

Based on the discussion in previous sections it is reasonable to estimate that the gel-fuel 

lasts approximately 7 days.   

Step 3: Multiply the amount of paraffin required to replace one day’s use of gel fuel by the 

number of days 7 litres of gel fuel lasts. 

7 days * 1 litre = 7 litres of paraffin required to replace 7 litres of gel fuel (one month 

supply). 

Step 4:  Multiple the total amount of paraffin required per month by 12 months and by the 

emission factor per litre of paraffin 

7 litres of paraffin * 12 month * 2.5421 kgs CO2e per litre of paraffin (DEFRA, 2011) = 214 kgs 

CO2e per household per year. 

  

                                                           

1An alternative approach to step one involves comparing the calorific values of paraffin and 

gel fuel along with the relative efficiency of gel and paraffin stoves.  Because of the lack of 

accurate information on efficiency of the gel stove supplied to Umdoni residents this 

approach was not used.   
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METHOD TWO: ELECTRICITY BASELINE 

In this method Electricity is assumed as the baseline fuel.  Though beneficiaries use a range 

of fuels, Steve Thorne of SouthSouthNorth who has worked extensively on suppressed 

demand methodologies has advised that Electricity can be used as a baseline fuel in this 

instance (Cartwright, perscomm).   

If electricity is assumed to be the baseline fuel the following steps can be used to devise the 

baseline:   

 Step 1: Estimate the number of kWhs provided by 1 litre of gel-fuel. 

 Step 2: Multiply the number of kWhs by 84 litres of gel-fuel.  

 Step 3:  Multiple the total amount of kWhs provided by gel-fuel by the carbon 

emission factor for electricity. 

Step 1: Estimate the number of kWhs provided by 1 litre of gel-fuel 

Unfortunately the supplier of Flammable Green Gel has not provided any calorific values for 

the gel-fuel supplied to Umdoni Municipality.   Therefore, it is necessary to revert to the 

calorific values for three gel-fuel brands in South Africa calculated by Lloyd and Visagie 

(2008) and shown in the table below. 

 

The average Net Calorific Value for gel-fuel based on this table is 15.8 MJ/kg.   This is 

converted to 4.39 kWh/kg (15.8 MJ/kg / 3.6).   Unfortunately the density of the supplied gel-

fuel is unknown.  The density of ethanol is 1259 litres per tonne (DEFRA, 2011) this can be 

converted to 1.259 litres per kg or 0.7948 kgs per litre.2   

On this basis it can be estimated that 3.49 kWh is produced per litre of gel fuel (4.39 kWh / 

kg * 0.7948 kgs per litre). 

Step 2: Multiply the number of kWhs by 84 litres of gel-fuel. 

3.49 kWh * 84 litres = 293 kWh 

                                                           

2 The density of ethanol has been used since there is no figure available for the density of gel 

fuel and ethanol is the major component of gel fuel.  Since it is reported that the gel fuel 

supplied for the project is 68% ethanol, 2 % colourant and 30% water (Cartwright pers. 

comm.), it would be expected that the actual density of gel fuel is higher than ethanol.   
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Step 3: Multiple the total amount of kWhs provided by gel-fuel by the carbon emission 

factor for electricity. 

293 kWh * 0.99 CO2kgs (Eskom Integrated Report, 2011) = 290 kgs CO2 per household per 

year.   

METHOD THREE:  MINIMUM SERVICE LEVEL 

In this method Electricity is assumed as the baseline fuel.  Though beneficiaries use a range 

of fuels, Steve Thorne of SouthSouthNorth who has worked extensively on suppressed 

demand methodologies has advised that Electricity can be used as a baseline fuel in this 

instance (Cartwright, pers. comm.).    In addition in this method the total offset per month of 

the gel-fuel is assumed to be 50 kWh per month as this is the amount of free energy 

provided per month to grid connected households and this is ‘minimum service level’ that 

the gel seeks to emulate.   (Cartwright pers. comm.). 

 Step 1: Multiply the “minimum service level” per month by 12 months  

 Step 2:  Multiple the total amount of kWhs per year by the carbon emission factor 

for electricity. 

Step 1: Multiply the “minimum service level” per month by 12 months 

50 kWh * 12months = 600 kWh 

Step 2: Multiply the total amount of kWhs per year by the carbon emission factor for 

electricity. 

600 kWh * 0.99 CO2kgs (Eskom Integrated Report, 2011) = 594kgs CO2 per household per 

year.   
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SELECTED ESTIMATE 

A table summarising the three methods discussed above are shown below: 

Method Baseline Accuracy& Assumptions 

Paraffin 
Baseline 

214 kgs 
CO2 

This calculation relies on an estimate of the length of time 1 litre of gel-fuel lasts versus 
1 litre of paraffin.  The estimates here seem reasonably accurate, but clearly introduce 
an element of uncertainty.  Other figures are from referenced sources. 

Baseline 
Electricity 

290 kgs 
CO2 

This calculation relies on an extrapolated figure for the calorific value for gel-fuel since 
the suppliers were unable to provide a figure themselves.   Since the figure is 
extrapolated from studies on other gel-fuels it can be assumed to be relatively accurate.  
Other figures are from referenced sources.  

Minimum 
Service 
Levels 

594 
kgsCO2 

This calculation relies on an assumption that the gel-fuel replaces 50 kWh a month.  
Other figures are from referenced sources.  

 

The authors have selected the paraffin baseline (Method One) for use in the remainder of 

the report since by using the CDM suppressed demand methodology it appears that it is 

most appropriate to consider paraffin as the baseline fuel. 

 

It is recommended that the PIN be amended to clarify the methodology involved in 

establishing the greenhouse gas emissions baseline and the baseline emission figure 

corrected to reflect those calculations in the next PIN.   

EMISSIONS AFTER INTERVENTION 

The emissions after intervention figure of 0.04 tonnes of CO2 per year per household is 

estimated by the PIN (circled above in red and numbered 2).    This figure is derived from the 

emission factor information shown below that was reflected in the PIN for the first project: 

 

The emission factor in kg/kWh is incorrectly derived from the emission factor in kg/TJ since 1 

kWh = 0.0000036 TJ.   To convert kg/TJ to kg/kWh 79600 * 0.0000036 = 0.285656 kg / kWh.  

In addition the selected emission factor does not take into account the fact that as gel-fuel is 

ultimately derived from sugar cane any CO2 emissions from combustion are zeroed out by 

the same emissions that were absorbed by the sugar cane during its growth.   On this basis 

the CO2 emissions from gel fuel can be assumed to be 0 kgs per household per year.   

It is recommended that the PIN be amended to clarify and correct the emission after 

intervention figure.   

LEAKAGES 
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The emissions from leakages figure of 0 tonnes of CO2 per year per household is estimated 

by the PIN (circled above in red and numbered 3).    

The Umdoni Project uses AMS II.E. Energy efficiency and fuel switching measures for 

buildings methodology.   In terms of version 10 of this methodology “In case the project 

activity involves fossil fuel switching measures leakage resulting from fuel extraction, 

processing, liquefaction, transportation, re-gasification and distribution of fossil fuels 

outside of the project boundary shall be considered.”  (CDM Executive Board, undated). 

Unfortunately no emission figures are available for extraction, processing, transportation 

and distribution for the gel-fuel used by the project. Therefore there is no reliable way to 

determine if leakage may be a factor in this project. For this reason the existing assumption 

of 0 tonnes of CO2 for leakage is an acceptable assumption.   

It is recommended that the absence of information to determine the impact of leakage be 

noted on the PIN document.    
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AMOUNT OF GEL FUEL DISTRIBUTED 

The image below shows an example of the hard copy spreadsheets that are used by the 

Umdoni Municipality to record collections of bioethanol gel-fuel. These were the sheets that 

were made available to the researchers to populate the tables.  

 

Figure 3: Example of hard copy spreadsheets used to record gel-fuel collection by beneficiaries 

It must be noted that beneficiaries do not sign when receiving the gel-fuel due to sheer 

numbers (Hlongwane, pers. comm. 18 May2012), however in most cases Identity documents 

are checked to ensure that the bioethanol gel-fuel is delivered to the correct recipients and 

the beneficiaries are ticked off manually on a hard copy spreadsheet. This was observed at 

the first site in Malangeni (Site Visit, 18 May 2012). 

 

 

 

 

 

 

 

 
Figure 4: In order to ensure that the correct people receive the bioethanol gel-fuel the 

beneficiaries' names are checked against their Identity documents by an Umdoni Municipality 

official. 
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However, for some communities the project managers deliver the entire batch of gel-fuel to 

a designated drop off zone and community members self-distribute.   

Because of the nature of record keeping, it was not practical to reliably count the number of 

beneficiaries that did not collect gel-fuel each month.  Instead a collection rate of 90% was 

estimated based on a discussion with two Umdoni community distribution officials (Zakwe, 

pers. comm., 29 May 2012 and Nzama, pers. comm. 29 May 2012) who indicated that 90% is 

a conservation estimate and in general collection rates were very high.   

The following tables display the number of beneficiaries that are included on the database of 

people allocated to receive bioethanol gel-fuel from each community for the period January 

2011- April 2012. These records were obtained from Umdoni Municipality’s hardcopy 

datasheets that are used for record collection. It should be noted that the tables reflect the 

numbers of original beneficiaries and excluded handwritten names that were added on in 

each period as it was unclear when the new beneficiaries started to receive the bioethanol 

gel-fuel in each period. The total number of handwritten additions for the period Jan 2011 – 

Jun 2011 was 114 and for period Jul 2011 to April 2012 was 182. 

Umdoni records are separated by Municipal financial year which runs from July to June. 

Therefore two separate tables have been compiled. One for January 2011- June 2011, and 

the other for July 2011- April 2012. The tables below show the total amounts of bioethanol 

gel-fuel that is estimated to be collected every month taking into account this estimate.  

The tables reveal a constant flux in the total number of beneficiaries. This is because of the 

ongoing electrification programme in Umdoni which results in grid connections for some of 

the beneficiaries.   When an entire community or a portion of a community receives 

electricity the bioethanol gel-fuel is no longer provided to those beneficiaries that are now 

electrified. The total amount of bioethanol gel-fuel distributed therefore decreases. New 

communities and beneficiaries are then identified and provided with gel-fuel stoves, and 

thereafter supplied with bioethanol gel-fuel.  

The estimated total amount of gel-fuel distributed based on the tables below is: 403,711 

Litres.   Appendix two details the total gel-fuel bought in the same period was 466,000 litres.  

As Umdoni Municipality does not have a stock control system it is not possible to do a 

proper comparison against the purchase figure.  However the scale of purchases does 

confirm that is likely that Umdoni distributed a minimum of 403,711 litres.   
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GEL FUEL DISTRIBUTED: JAN 2011 TO JUN 2011 

 
Number of beneficiaries per community (January-June2011) 

Community name Jan-11 Feb-11 Mar-11 Apr-11 May-11 Jun-11 

Olwasini 116 116 116 116 116 116 

Okhalweni 46 46 46 46 46 46 

Mgwempisi (ward 2) 174 174 174 174 174 174 

Mgobhozini 110 110 110 110 110 110 

Roseville 150 150 150 150 150 150 

Mbetheni 269 269 269 269 269 269 

Kiss Kiss 76 76 76 76 76 76 

Alexandra  202 202 202 202 202 202 

NPA 169 169 169 169 169 169 

Sanathan 837 837 837 837 837 837 

Hazelwood 227 227 227 227 227 227 

Kelso 94 94 94 94 94 94 

Oceanview/osborn farm 14 14 14 14 14 14 

Mkhumbane 77 77 77 77 77 77 

Mkhumbane 16 72 72 72 72 72 72 

Phase Three 182 182 182 182 182 182 

Inkombo 34 34 34 34 34 34 

Phase Two 1010 1010 1010 1010 1010 1010 

Entabeni 15 15 15 15 15 15 

D-Zone 19 19 19 19 19 19 

Magwaza 199 0 0 0 0 0 

Long Beach 165 165 0 0 0 0 

Bongumbhele 0 80 80 80 80 80 

Mafithini 24 24 24 24 24 24 

Mgwempisi (emalangeni) 5 5 5 5 5 5 

Mangamazini 27 27 27 27 0 0 

Total 4313 4194 4029 4029 4002 4002 

Adjusted for 90% collection rate 3881 3774 3626 3626 3601 3601 

Litres of Gel Fuel Collected 27167 26418 25382 25382 25207 25207 

kgs CO2e savings per household per 
month 17.8 17.8 17.8 17.8 17.8 17.8 

tonnes CO2e savings per month 69.2 67.3 64.7 64.7 64.2 64.2 
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GEL FUEL DISTRIBUTED: JUL 2011 TO APR 2012 

 
Number of beneficiaries per community (July 2011-April 2012) 

Community name Jul-11 Aug-11 Sep-11 Oct-11 Nov-11 Dec-11 Jan-12 Feb-12 Mar-12 Apr-12 

Olwasini*** 72 72 72 72 72 72 72 72 72 72 

Okhalweni*** 24 24 24 24 24 24 24 24 24 24 

Mgwempisi (ward 2) 174 174 174 174 174 174 174 174 174 174 

Mgobhozini * 0 0 0 0 0 0 0 0 0 0 

Roseville 160 160 160 160 160 160 160 160 160 160 

Mbetheni 288 288 288 288 288 288 288 288 288 288 

Kiss Kiss 76 76 76 76 76 76 76 76 76 76 

Alexandra  197 197 197 197 197 197 197 197 197 197 

NPA 180 180 180 180 180 180 180 180 180 180 

Sanathan 1 186 186 186 186 186 186 186 186 186 186 

Sanathan 2 167 167 167 167 167 167 167 167 167 167 

Sanathan 3 552 552 552 552 552 552 552 552 552 552 

Hazelwood 245 245 245 245 245 245 245 245 245 245 

Kelso 94 94 94 94 94 94 94 94 164 164 

Oceanview/osborn farm 14 14 14 14 14 14 14 14 14 14 

Mkhumbane 77 77 77 77 77 77 77 77 77 77 

Mkhumbane 16 13 13 13 13 13 13 13 13 13 13 

Phase Three 182 182 182 182 182 182 182 182 182 182 

Inkombo 36 36 36 36 36 36 36 36 36 36 

Phase Two*** 1010 1010 1010 1010 1010 1010 1010 31 31 31 

Entabeni 15 15 15 15 15 15 15 15 15 15 

D-Zone 19 19 19 19 19 19 19 19 19 19 

Magwaza* 0 0 0 0 0 0 0 0 0 0 

Long Beach* 0 0 0 0 0 0 0 0 0 0 

B Kwamagwaza 109 109 109 109 109 109 109 109 109 109 

Bongumbhele 72 72 72 72 72 72 72 72 72 72 

Bongumbhele 2** 0 0 0 0 0 0 0 97 97 97 

Golokodo** 0 0 0 0 0 0 0 34 34 34 

Bheniva** 0 0 0 0 0 0 0 25 25 25 

Mafithini 25 25 25 25 25 25 25 25 25 25 

Park Rynie** 0 0 0 0 0 0 0 0 0 71 

Mgwempisi (emalangeni) 4 4 4 4 4 4 4 4 4 4 

Kwamagwaza 181 181 181 181 181 181 181 181 181 181 

Chibini** 0 0 0 0 0 0 0 20 20 20 

Mangamazini* 0 0 0 0 0 0 0 0 0 0 

Total 4172 4172 4172 4172 4172 4172 4172 3369 3439 3510 

Adjusted for 90% 
collection rate 

3754 3754 3754 3754 3754 3754 3754 3032 3095 3159 

Litres of Gel Fuel 
Collected 

26278 26278 26278 26278 26278 26278 26278 21224 21665 22113 

kgs CO2e savings per 
household per month 17.8 17.8 17.8 17.8 17.8 17.8 17.8 17.8 17.8 17.8 

tonnes CO2e savings per 
month 66.9 66.9 66.9 66.9 66.9 66.9 66.9 54.1 55.2 56.3 

Key for table above:  

* Received electrification. Therefore no longer receive gel fuel. 

** New community added 

*** A portion of this community received electricity in this period.  
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CONSIDERATIONS FOR THE FUTURE 

The following issues were noted by the authors:  

The calorific value for the gel-fuel currently used by the Umdoni Municipality is unknown. 

This makes it difficult to make comparisons with alternative fuel sources for verification 

purposes.  In addition the calorific value is an important indicator of the energy quality of 

the gel fuel and as such is an important consideration in the gel fuel procurement process.  

It is recommended that the Umdoni Municipality request a verified calorific value of the 

gel-fuel from suppliers when procuring gel-fuel. 

At present the Umdoni Municipality system for the distribution of gel-fuel makes it difficult 

to accurately verify the quantities of gel-fuel that are distributed every month. As a result an 

estimated 90% collection rate was used, but this is likely to be an underestimate and that 

collection rates are likely to be higher.  

It is recommended that in order to keep track of the amount of gel-fuel distributed that 

the number of households collecting fuel and the number of litres collected each month is 

recorded on site for every community.  
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IS THERE A DISCERNIBLE IMPACT ON POVERTY? 

Yes the project does have a discernible impact on poverty. 

Prior to the introduction of the bioethanol gel-fuel most beneficiaries relied on paraffin or 

firewood for cooking and boiling water. Although the bioethanol gel-fuel has not replaced 

the use of these fuels completely it has placed less reliance on the use of these fuels and as a 

result made a contribution to alleviating poverty in the region.  Key benefits are described 

below.   

 

Figure 5: An example of a homestead in Umbetheni, one of the beneficiary communities 

The introduction of the bioethanol gel-fuel has decreased many beneficiaries’ reliance on 

paraffin and has subsequently reduced their risk of respiratory illnesses and injury. Using 

paraffin for cooking and heating causes indoor air pollution which can result in respiratory 

illnesses. Because of the flammable nature of paraffin, household members are exposed to 

high risks of fires and burns. Children especially are at risk of paraffin poisoning and burns 

related with paraffin. Users of paraffin are often aware of the risks associated with the use 

of the fuel but have few options because of limited income (Panday and Mafu, undated). 

Bioethanol gel-fuel is non-toxic and non-explosive thus reducing the risk of fire and 

respiratory illnesses. In addition less income needs to be spent on purchasing paraffin and 

savings can be made to spend on other basic needs.  

Furthermore, for the beneficiaries that use firewood as an alternative fuel, the introduction 

of the bioethanol gel-fuel has resulted in less time spent collecting firewood. This has 

enabled beneficiaries to spend their time on other, possibly income-earning, activities. In 

addition the risks associated with collecting firewood can be avoided. As one beneficiary 

noted,  

“Fetching firewood is very dangerous because of the snakes and bushpigs”  
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Beneficiary 6, 18 May 2012 

From the site visit conducted on the 18th May 2012 it was observed that the beneficiaries 

live in poor conditions. Whilst some of the beneficiaries had formal houses others lived in 

informal structures. None of the beneficiaries interviewed had access to electricity and some 

of the beneficiaries stated that they were unemployed. The level of poverty was noted by 

some beneficiaries who stated that they could not afford to buy paraffin, or did not have a 

paraffin stove, and therefore relied on firewood for fuel. As one beneficiary stated,   

“I don’t use paraffin because it is expensive and I am unemployed” 

Beneficiary 1, 18 May 2012 

Poverty was also reaffirmed when speaking to one beneficiary who stated that she walked a 

fair distance fortnightly carrying 10 kgs of paraffin purchased from a local garage 

(Beneficiary 8).   

There are no recommendations for this section 
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Household Survey:  

Beneficiary Community Date 

1 Malangeni 18/05/2012 

2 Malangeni 18/05/2012 

3 Malangeni 18/05/2012 

4 Malangeni 18/05/2012 

5 Mbetheni 18/05/2012 

6 Mbetheni 18/05/2012 

7 Mbetheni 18/05/2012 

8 Msholozi 18/05/2012 

9 Msholozi 18/05/2012 

10 Msholozi 18/05/2012 
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APPENDIX ONE: SUPPRESSED DEMAND 

The UNFCCC’s Guidelines on the Consideration of Suppressed Demand in CDM 

Methodologies (UNFCCC, undated) were used to determine the baseline technology for this 

report.   The explanation of the application of this methodology is outlined below: 

IDENTIFICATION OF THE BASELINE TECHNOLOGY/MEASURE 

Step 1: Identify the various alternatives technologies/measures available to the project 

proponent that satisfy the same need as the need satisfied by the proposed project activity. 

The alternative technologies to bioethanol gel-fuel were identified as: electricity, paraffin, 

firewood, gas and dung.  

 

Step 2: Identify which alternatives technologies/measures identified in step 1 are in 

compliance with the local regulations. If any of the identified alternatives is not in 

compliance with the local regulations, then exclude it from further consideration. 

All these technologies are in compliance with local regulations.  

 

Step 3: Rank the alternatives remaining after step 2 in order of decreasing efficiency or 

quality of the service provided, i.e. from the highest efficiency or quality to the lowest 

efficiency or quality. 

The technologies were ranked according to the quality of service provided.  

1. Electricity 

2. Gas 

3. Paraffin 

4. Firewood 

5. Dung 

The order of the ranking was determined using the Energy Ladder figure below found in the 

UNFCCC guidelines.  
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Source: UNFCCC Guidelines on the Consideration of Suppressed Demand in CDM 

Methodologies, Page 6.  

 

Step 4: Assess the alternatives in the sequence identified in step 3 and eliminate in that 

sequence those alternatives that face barriers 

Electricity was eliminated from the list as the project only targets beneficiaries that are not 

connected to the grid.   

Gas was also eliminated because the cost of gas appliances is higher than paraffin 

appliances.  As noted by Sparks and Mwakasonda (2006: 92) “the cost of LP gas and it’s 

associated appliances are the main obstacles to its widespread use.”  It was noted that one 

of the beneficiary’s interviewed did use gas, however, as gas has never previously been 

identified by any other project beneficiaries as alternative fuel to gel-fuel, the authors feel 

that only a small minority of beneficiaries are likely to be able to afford gas appliances.   

 

Step 5:  The first alternative not eliminated by step 4 and that is able to meet the minimum 

service level (see guidance below) under realistic conditions is deemed as the baseline 

technology/measure 

Paraffin was selected as the baseline technology as it was the first alternative not eliminated 

by step 4 and is able to meet the minimum service level.   
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APPENDIX TWO: VOLUME OF GEL FUELS PURCHASED 

Gel fuel is purchased by Umdoni Municipality from Flammable Green Gel 

(http://www.flammablegreengel.com/).  

The following table documents the monthly volumes of bioethanol gel-fuel that were 

purchased by Umdoni Municipality for the January 2011 to April 2012 period. This table was 

derived from Umdoni Municipality accounting records. A total of 466,000 litres of bioethanol 

gel-fuel were purchased for the January 2011- April 2012 period.  

Year Month Invoice Date 5L Units 2L Units Total Litres 

2011 January 05/01/2011 5 000 5 000 35 000 

2011 February 01/02/2011 4 500 4 500 31 500 

2011 March 04/03/2011 4 500 4 500 31 500 

2011 April 08/04/2011 4 000 2 500 25 000 

2011 May 04/05/2011 5 000 5 000 35 000 

2011 June 15/06/2011 4 500 4 500 31 500 

2011 July 04/07/2011 4 500 4 500 31 500 

2011 August 01/08/2011 4 500 4 500 31 500 

2011 September 12/09/2011 4 500 4 500 31 500 

2011 September (2) 29/09/2011 3 000 3 000 21 000 

2011 November 14/11/2011 4 500 4 500 31 500 

2011 December 08/12/2011 4 500 4 500 31 500 

2012 January 10/01/2012 4 000 4 000 28 000 

2012 February 23/02/2012 4 000 4 000 28 000 

2012 March 28/03/2012 3 000 3 000 21 000 

2012 April 19/04/2011 3 000 3 000 21 000 

Total (January 2011-April 2012)   67 000 65 500 466 000 

 

http://www.flammablegreengel.com/

