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7.4 Incineration and open burning of waste (CRT 
5.C) 

7.4.1 Category description 

According to the IPCC 2006 Guidelines, Open burning of waste can be defined as the 
combustion of unwanted combustible materials such as paper, wood, plastics, textiles, 
rubber, waste oils and other debris in nature (open-air) or in open dumps, where smoke 
and other emissions are released directly into the air without passing through a chimney 
or stack. Open burning can also include incineration devices that do not control the 
combustion air to maintain an adequate temperature and do not provide sufficient 
residence time for complete combustion.  

In South Africa Open burning of waste is considered in two cases:  

• Where population do not have access to formal waste collection services. It is 
assumed that this portion of the population burn its waste openly.  

• Small percentage of formal landfill sites who practice open burning to manage 
waste volumes at SWDS.   

In this source category only the emissions from Open burning have been included and 
emissions associated with Incineration of waste are not yet considered. 

7.4.2 Methodological issues 

 A Tier 1 approach, with default IPCC 2006 Guidelines emission factors, was applied in 
the calculation of CO2, CH4 and N2O emissions from open burning. The amount of MSW 
open-burned was determined using Equation 5.7 of the IPCC 2006 Guidelines (IPCC, 
2006; vol 5, chapter. 5; pg. 5.16). 

7.4.2.1 Activity data 
The activity data for the calculation of MSW are described in section 7.2.2.1 The fraction 
of population carrying out open-burning was assumed to be at 9% since 91% of the waste 
is collected. CO2 emissions were calculated for the different waste types using the IPCC 
default breakdown. 
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7.4.2.2 Emission factors 
The emission factors for Open burning of waste are provided in Table 7.9. 

 

Table 7.9: Emission factors for estimating emissions from open burning of waste. 

Sub-category Value Unit Source 

Dry matter content 
Food 

Garden 
Paper 
Wood 

Textile 
Nappies 

Plastics, other inert 

 
0.4 
0.4 
0.9 

0.85 
0.8 
0.4 
0.9 

fraction IPCC 2006 

Fraction of carbon in dry 
matter 

Food 
Garden 

Paper 
Wood 

Textile 
Nappies 

Plastics, other inert 

 
 

0.38 
0.49 
0.46 
0.5 
0.5 
0.7 

0.03 

fraction IPCC 2006 

Fraction of fossil C in total 
carbon 

Food 
Garden 

Paper 
Wood 

Textile 
Nappies 

Plastics, other inert 

 
 

0 
0 

0.01 
0 

0.2 
0.1 
1.0 

fraction IPCC 2006 

Oxidation factor 0.58 fraction IPCC 2006 
CH4 emission factor 6500 g/t MSW IPCC 2006 

N2O emission factor 150 G N2O/t 
waste IPCC 2006 
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7.4.3 Uncertainty 

7.4.3.1 Activity data uncertainty 
Uncertainties associated with CO2 emission factors for Open burning of waste depend on 
uncertainties related to fraction of dry matter in waste open-burned, fraction of carbon 
in the dry matter, fraction of fossil carbon in the total carbon, combustion efficiency, and 
fraction of carbon oxidized and emitted as CO2. A default value of ±40% is suggested by 
IPCC 2006 Guidelines.  

7.4.3.2 Emission factor uncertainty 
Uncertainties on default N2O and CH4 emission factors have been estimated to be ±100%. 

7.4.4 Time series consistency 

The time series is consistent as the activity data source is the same throughout the time 
series. 

7.4.5 Category specific QA/QC and verification 

General QA/QC measures in Table 7.5 were used for this category. 

7.4.6 Category specific recalculations 

Recalculations for this category were done due to change in data source for the 
population data. The recalculations resulted in a decrease in emissions compared to the 
previous inventory. 

7.4.7 Category specific planned improvements 

An improvement planned for this category is collection of activity data on amounts of 
waste incinerated, by category of waste and the technologies used to incinerate waste in 
South Africa. 
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7.5 Wastewater Treatment and Discharge (CRT 5.D) 

7.5.1 Domestic wastewater treatments and discharge (CRT 
5.D.1) 

7.5.1.1 Category description 
 Wastewater originates from a variety of domestic, commercial and industrial sources 
and may be treated on site (uncollected), sewered to a centralised plant (collected) or 
disposed untreated nearby or via an outfall. Domestic wastewater is defined as 
wastewater from household water use. 

Wastewater treatment contributes to anthropogenic emissions, mainly CH4 and N2O. The 
generation of CH4 is due to anaerobic degradation of organic matter in wastewater from 
domestic, commercial, and industrial sources. The organic matter can be quantified using 
biological oxygen demand (BOD) values.  

Unlike solid waste, organic carbon in wastewater sources generates comparatively low 
quantities of CH4. This is because even at very low concentrations, oxygen considerably 
inhibits the functioning of the anaerobic bacteria responsible for the generation of CH4.  

N2O is produced from nitrification and denitrification of sewage nitrogen, which results 
from human protein consumption and discharge.  

7.5.1.2 Methodological issues 
In South Africa, most of the wastewater generated from domestic and commercial 
sources is treated through municipal wastewater treatment systems (MWTPs). 

Domestic and commercial wastewater CH4 emissions mainly originate from septic 
systems and centralised treatment systems such as MWTPs. Because of the lack of 
national statistics on the quantities of Biological Oxygen Demand (BOD) generated from 
domestic and commercial sources in South Africa annually, the yearly estimates were 
determined using the IPPC 2006 default Tier 1 method.  

7.5.1.2.1 Activity data 

The activity data for this category which is total amount of organically degradable 
material in the wastewater was calculated using population data from Statistics South 
Africa (Stats SA,2023) and IPCC 2006 Guidelines default BOD. 
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IPCC 2006 Guidelines default correction factor of 1 was used for the factor I. 

7.5.1.2.2 Emission factors 

Methane emissions from Domestic Wastewater Treatment 

Default population distribution trends between rural and urban settlements as a function 
of income was sourced from the IPCC 2006 Guidelines. Generally, it is good practice to 
express BOD product as a function of income, however, this information is not readily 
available in South Africa. 

The emissions factors for different wastewater treatment and discharge systems were 
taken from the IPCC 2006 Guidelines (Table 7.10) as was the data on distribution and 
utilization of different treatment and discharge systems (Table 7.11).   

 

Table 7.10: Emission factors for different wastewater treatment and discharge systems 

Type of treatment or discharge 

Maximum CH4 
producing capacity 

(BOD) 

CH4 correction factor 
for each treatment 

system 
Emission factor 

(kg CH4/kg BOD) (MCF) (kg CH4/kg 
BOD) 

Septic system 0.6 0.5 0.30 
Latrine – rural 0.6 0.1 0.06 
Latrine – urban low income 0.6 0.5 0.30 
Stagnant sewer (open and warm) 0.6 0.5 0.30 
Flowing sewer 0.6 0.0 0.00 
Other 0.6 0.1 0.06 
None 0.6 0.0 0.00 
 

Table 7.11: Distribution and utilization of different treatment and discharge systems 

Income group 
Fraction of 
population 

income group 

Type of treatment or 
discharge pathway Degree of utilization 

(kg CH4/kg BOD) (Tij) 

Rural 0.39 

Septic tank 0.10 
Latrine – rural 0.28 

Sewer stagnant 0.10 
Other 0.04 
None 0.48 

0.12 Sewer closed 0.70 
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Urban high-income Septic tank 0.15 
Other 0.15 

Urban low-income 0.49 

Latrine – urban low income 0.24 
Septic tank 0.17 

Sewer (open and warm) 0.34 
Sewer (flowing) 0.20 

Other 0.05 
 

Nitrous oxide emissions from Domestic Wastewater Treatment 

The default values provided by the IPCC 2006 Guidelines were used in estimating the 
potential growing trends of N2O emissions from the wastewater treatment systems. This 
was due to the lack of specific-activity data for South Africa.  

For the per capita protein consumption, a value of 27.96 kg/person/yr was applied 
throughout the time series (FAO, 2017). 

7.5.1.3 Uncertainty 
An analysis of the results for methane emissions suggest that the likely sources of 
uncertainties may be due to the input data. These include uncertainties associated with 
South African population estimates provided by Statistics South Africa (StatsSA, 2023), 
the presumed constant country BOD production of about 37 g person-1 day-1 from 2001 
to 2022, and the lack of data on the distribution of wastewater treatment systems in 
South Africa. It is recommended that, in future inventories, a detailed study on the input 
parameters merits careful consideration to minimize the uncertainty level. In turn, this 
approach would improve the reliability of the projected methane estimates from 
wastewater sources. 

7.5.1.4 Time series consistency 
The time series is complete and consistent from 2000-2022. 

7.5.1.5 Category specific QA/QC and verification 
General QA/QC measures in Table 7.5 were used for this category. 

7.5.1.6 Category specific recalculations 
Recalculations were performed for this category due to the following changes: 
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• change in data source for the population data. The recalculations were done for 
the entire time series. 

• The factor was changed from 1.25 to 1 due to industrial wastewater being 
estimated separately therefore there is no commercial and industrial wastewater 
co discharged to domestic wastewater. 

The recalculations resulted in a decrease in emissions compared to the previous 
inventory. 

7.5.1.7 Category specific planned improvements  
The following improvement is planned for this category: 

• Collection of wastewater related activity data for period 2000 – 2022 taking into 
account different wastewater treatment pathways in South Africa.  

7.5.2 Industrial wastewater treatment and discharge (CRT 
5.D.2) 

7.5.2.1 Category description 
In South Africa, it is common practice for major industrial facilities to have 
comprehensive in-plant or on-site wastewater treatment systems for purposes of 
compliance with regulatory standards for wastewater treatment and discharge.   

Industrial and commercial wastewater treated anaerobically on-site (uncollected) or 
sewered (co-discharged) to a centralized plant (collected) or disposed untreated nearby 
waterbodies, generates and is a source of methane (CH4) (IPCC 2006). 

7.5.2.2 Methodological issues 
The tier 1 default IPCC 2006 Guidelines methodology was used to estimate CH4 emissions 
from industrial wastewater treatment using national parameters on production tonnage 
per sector; wastewater generated per ton of production; average concentration of 
Chemical Oxygen Demand (COD); and discharge pathways for the period 2000-2017 
(IPCC, 2006, equation 6.4). Emissions of methane from wastewater and their sludge 
generated in treatment systems were considered. 

A waste improvement study implemented in the year 2019, collected actual activity data 
for the period 2000-2017 for all the sectors of wastewater and biological solid waste, 
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followed by developing a forecasting model for the period 2018-2035 for industrial 
wastewater. 

7.5.2.2.1 Activity data 

The collected data for the industrial wastewater sectors included the following 
parameters:  

• Production tonnage per sector. 
• Wastewater generated per ton of production. 
• Average concentration of COD; and 
• Discharge pathways 

 

The production tonnage per sector data for the period 2000 – 2017 was obtained from a 
study done by DFFE on the Sanitation Pathways for industrial wastewater. 

For the period 2018-2022 the activity data was then extrapolated for the following 
sectors: 

• Alcohol Refining;  
• Starch Production; 
• Beer and Malt; 
• Vegetable Oils; 
• Dairy Products; 
• Fish Processing; 
• Vegetables Fruits and Juices; 
• Meat and Poultry; 
• Organic Chemicals;  
• Petroleum Refining; 
• Plastic and Resins; 
• Soap and Detergents; and 
• Wine and Vinegar. 

For the dairy products sector, data for the period 2018-2022 was obtained from Milk SA 
Lacto data report (Milk SA, 2023) which is published yearly. For the sugar industry, data 
for the period 2018-2022 was obtained from South Africa Sugar Association (SASA, 2023) 
and South African Sugar Technologists` Association (SASTA, 2023) on their production 
reports which are published yearly.  For the Pulp and paper industry, data for the 2000-
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2015 and period 2019-2022 was obtained from the Paper Manufacturers Association of 
South Africa (PAMSA, 2023) and for the period 2016-2018 data was interpolated. 

The COD data is a combination of IPCC 2006 Guidelines defaults and country specific from 
the Sanitation Pathways study.  

Methane recovery in the calculation was not taken into account in view of the lack of 
information on projects for the collection and utilization of methane in facilities for the 
treatment of industrial wastewater. 

The maximum methane producing capacity of CH4 (Bo) 

The calculation used the value of B0 by default 0.25 g CH4 / g COD (IPCC, 2006).    

Methane Correction Factor  

The MCF values and emission factors applied are given in Table 7.12, while the COD 
values are provided in Table 7.13. 

 

Table 7.12: MCF values and emission factors 

Type of treatment or discharge 

CH4 correction factor 
for each treatment 

system 
Emission factor 

(MCF) (kg CH4/kg 
BOD) 

Aerobic treatment plant 0.1 0,025 
Sea River 0.1 0,025 
Anaerobic Lagoon (shallow) 0.2 0,05 
Aerobic Lagoon (ATP not well managed) 0.3 0,075 
Sea River Untreated 0.1 0,025 
Anaerobic Reactor 0.8 0,2 
Anaerobic Lagoon 0.2 0,05 
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Table 7.13: Average COD values used to estimate CH4 emissions from industrial 
wastewater. 

Industry Type 
Chemical Oxygen 

Demand 

(COD) 
Alcohol Refining  11 
Starch Production  10 
Beer and Malt 2.9 
Vegetable Oils 1 
Dairy Products 2.7 
Fish Processing 2.5 
Vegetables Fruits and Juices 5 
Meat and Poultry 4.1 
Organic Chemicals  3 
Petroleum Refining 1 
Plastic and Resins 1.45 
Soap and Detergents 0.85 
Pulp and Paper 9 
Sugar 6 
Wine & vinegar 1.5 

 

7.5.2.2.2 Emission factors 

These are given in Table 7.12. 

7.5.2.3 Uncertainty 
The estimation of the uncertainties of methane emissions from industrial wastewater 
was carried out using the IPCC level 1 method (IPCC, 2006). 

7.5.2.4 Time series consistency 
The time series is complete and consistent from 2000-2022. 

7.5.2.5 Category specific QA/QC and verification 
General QA/QC measures in Table 7.5  were  used for this category. 
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7.5.2.6 Category specific recalculations 
Recalculations were done for industrial wastewater treatment due change of COD for the 
following industries: 

• Starch Production; 
• Beer and Malt; 
• Pulp and Paper; 
• Vegetables Fruits and Juices; and 
• Wine and Vinegar. 

The COD was changed to revert to IPCC 2006 Guidelines defaults due to variability in the 
country specific COD. 

The recalculations resulted in an increase on the emissions compared to the previous 
inventory. 

7.5.2.7 Category specific planned improvements 
In future inventories, it is planned to continue collecting more detailed data on the 
applied technologies of wastewater treatment in various industries the use of the 
mandatory GHG reporting regime. Work will also continue the analysis and assessment 
of the data reported through the SAGERS to enhance the accuracy of the emissions from 
this category. 

7.6 Other (CRT 5.E) 

No emissions data reported under this IPCC code. 
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Chapter 8: Indirect CO2 and N2O 
emissions 

The Agriculture and LULUCF sectors report on the following indirect N2O emissions: 

• Agriculture: 
o Manure Management: Indirect N₂O emissions resulting from both 

volatilization and from runoff and leaching. Indirect emissions of N2O-N 
from manure can take place in two ways: i) volatilization of N as NH3 and 
oxides of N, and ii) through runoff and leaching from land where N was 
applied. Emissions reported under 3.B. 

o Agricultural soils: Indirect emissions of N2O-N from managed soils can take 
place in two ways: i) volatilization of N as NH3 and oxides of N, and the 
deposition of these gases onto water surfaces, and ii) through runoff and 
leaching from land where N was applied. These emissions included are 
from fertiliser application, urine and dung in grazing fields, crop residue 
additions to soils and N mineralisation in mineral soils due to SOC losses 
from land use changes. In the Agriculture sector these are emissions from 
Croplands and Grasslands. Emissions reported under 3.D. 

• LULUCF: 
o Indirect N2O emissions through volatilisation and leaching/runoff from N 

fertiliser application and N mineralisation in mineral soils due to SOC 
losses from land use changes. As Croplands remaining Croplands and 
Grasslands remaining Grasslands emissions are included under 
Agriculture, the indirect emissions included in LULUCF sector are from 
other land classes and all land conversions. Emissions reported under 
4(I).A. to 4(I).F. and 4(III).A. to 4(III).F. 

 

These indirect N2O emissions are detailed within the Agriculture and LULUCF chapters 
and are included within those sector emissions and so are therefore not included in this 
section. 

The indirect emission of N2O that are to be included here are those produced from 
atmospheric deposition of nitrogen in NOx and NH3, and the indirect CO2 emissions are 
from the atmospheric oxidation of CH4, CO and NMVOC. This is not a category that has 
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been included in the inventory before, and so South Africa is in the process of identifying 
the emissions that would be included here.  

The indirect CO2 and N2O emissions produced from the precursor gases (CO, NOx and 
NMVOCs) which arise from biomass burning are currently being determined. These will 
be included in this section in the next version of the NID.    
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Chapter 9: Recalculations and 
improvements 

9.1 Explanation and justification for recalculations 

A comprehensive recalculation of the Forest Land emission and removal estimates was 
undertaken to improve methodological consistency, data accuracy, and alignment with 
the most recent land representation and carbon stock information. These refinements 
were implemented in accordance with the principles of transparency, completeness, 
consistency, comparability, and accuracy as outlined in the Intergovernmental Panel on 
Climate Change guidelines. 

 

The recalculation was driven by several key methodological and data improvements: 

• Inclusion of updated land change maps for the period 2020–2022, enhancing 
temporal coverage and improving the representation of recent land-use dynamics. 

• Corrections to the land-use change matrix to account for technological changes in 
land mapping between 2014 and 2018, as well as improved differentiation 
between wet and dry season classifications. 

• Removal of a previously identified error (reported in the last inventory 
submission) affecting estimates from 2014 onwards, which related to double 
correction for land conversions on areas already converted. 

• Revision of the methodology used to estimate burnt area per land class, improving 
the allocation of fire impacts across forest categories. 

• Integration of soil type map overlays with the 2014–2018, 2018–2020 and 2020–
2022 land cover datasets, enabling more accurate estimation of soil carbon stock 
changes. 

• Updating of biomass, deadwood and litter carbon stock data to reflect improved 
emission factors and country-specific parameters. 

• Refinement of assumptions used to distinguish between primary and secondary 
forest, improving representation of carbon density variations. 
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Incorporation of updated household fuelwood consumption data to better reflect 
removals associated with forest degradation. 

 

Inclusion of both direct and indirect N₂O emissions from nitrogen inputs and nitrogen 
mineralisation, enhancing completeness of non-CO₂ emissions reporting. Collectively, 
these improvements resulted in a structural revision of the Forest Land time series. The 
recalculated estimates indicate an average reduction in the net sink of 42.3% over the 
period 2000- 2022, although the magnitude of change varies by year due to interannual 
variability in land-use change, fire occurrence, and updated carbon parameters. 

 

Recalculations were performed for the Energy sector due to methodological 
improvements, specifically the application of country-specific CO₂ emission factors for 
solid fuels in place of default IPCC values. These factors were derived from a Study, 
completed in 2022, consequently, emissions for the entire time series for where solid 
fuels are used were recalculated for the applicable fuel combustion activities to ensure 
methodological consistency and improved national representativeness. 

For the most recent inventory years, the recalculated estimates show that the 2021 and 
2022 net removals were reduced by 39.2% (25,095 Gg CO₂e) and 38.7% (31,884 Gg 
CO₂e), respectively, compared to the previous submission. These differences are 
primarily attributable to improved land representation, updated carbon stock data, 
methodological refinements in burnt area estimation, and correction of historical 
processing errors. 

 

Overall, the recalculation enhances the robustness, internal consistency, and 
completeness of the Forest Land estimates, and ensures improved alignment with 
current methodological best practice and updated national datasets. 
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9.2 Implications for emission and removal levels and 
trends 

The Figure 9.1 presents a comparison between the current emission estimates and the 
previous submission, both excluding and including LULUCF, for the period 2000-2024. 

The recalculations result in a structural downward revision of the net sink contribution 
from the land sector, particularly evident from 2014 onward. Consequently, total 
emissions including LULUCF in the current submission are higher relative to the previous 
submission in recent years, despite improvements in methodological accuracy. 

 

The most significant differences occur in 2021 and 2022, where revised LULUCF 
estimates materially alter total national emissions. These changes are not indicative of 
real world emission increases but rather reflect improved data quality, methodological 
consistency, and correction of historical artefacts in the time series. 

Overall, the recalculated time series improves consistency across the full 2000 - 2024 
period, enhances transparency, and ensures alignment with updated national datasets 
and current good practice guidance. 
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Figure 9.1: Impacts of recalculations on the overall emission estimates for South Africa. 

9.3 Areas of improvement in response to review 
process 

In response to the issues identified during the technical expert review of South Africa’s 
first Biennial Transparency Report, a number of targeted improvements have been 
implemented in the current National Inventory compilation process. These include 
strengthened quality assurance and quality control procedures to improve consistency , 
systematic checks of data transfers from calculation files, and corrections to previously 
identified reporting inconsistencies.  

 

Where feasible, recalculations have been undertaken to improve time‑series consistency 
following methodological updates, while additional documentation has been provided to 
clarify assumptions, emission factors, activity data sources. Sector‑specific 
enhancements were also introduced to address data gaps, improve methodological 
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transparency. Collectively, these improvements enhance the transparency, accuracy, 
completeness, consistency, and comparability of the inventory and reflect South Africa’s 
commitment to continuous improvement under the enhanced transparency framework. 

 

9.4 Areas of improvement related to flexibility 
provisions applied 

The list of improvements South Africa plans to implement in light of the flexibilities used 
in the 2022 inventory are as follows: 

Time Series Reporting Improvements: Collect and report consistent annual data starting 
from 1990 to meet mandatory requirements, with completion targeted by BTR 2 in 
December 2026. 

Assessment of Insignificant Emissions: Evaluate the significance of the following 
emissions sources that are not estimated in the current inventory: 

• Abandoned underground mines (CH₄). 
• Post-mining activities (CO₂, CH₄, N₂O). 
• Various IPPU categories, including: 
• Electronics industry (N₂O, HFCs, PFCs, SF₆).  
• Solvents and electrical equipment (HFCs, PFCs, SF₆). 
• PFCs from other product use. 
• N₂O from product uses. 

Incorporate these sources if emissions exceed thresholds (0.1% of total national 
emissions or 1,000 kt CO₂e). Assessments and updates are planned for BTR 3 in 
December 2028. 

9.5 Improvement plan 

Table 9.1 shows planned improvements and the timelines for the completion of these 
improvements. 
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South Africa continues to strengthen its quality assurance and quality control (QA/QC) 
framework for the national greenhouse gas (GHG) inventory. In response to findings and 
recommendations arising from the external technical review process under the UNFCCC 
transparency framework, a structured and systematic approach has been adopted to 
address all identified issues. 

 

All review comments are assessed, categorised according to significance (e.g., 
transparency, consistency, comparability, completeness and accuracy), and incorporated 
into the national inventory improvement plan. Priority is given to issues that materially 
affect emission estimates, methodological application, time-series consistency, or 
documentation. Corrective actions include recalculations where necessary, enhancement 
of methodological descriptions, improvement of activity data and emission factors, 
strengthening of institutional arrangements, and improved documentation of Tier 2 and 
Tier 3 methodologies. 

 

Overall, South Africa’s GHG inventory improvement plan reflects a balanced combination 
of completed actions, ongoing refinements and longer-term methodological 
developments. While significant progress has been achieved in improving transparency 
and sectoral detail, several improvements remain dependent on sustained funding, 
enhanced institutional capacity and improved collaboration with national data providers. 

The inventory system will continue to apply a continuous improvement approach, 
prioritising actions that materially enhance transparency, accuracy and completeness in 
advance of future BTR submissions. 

Constraints to the full and immediate resolution of all review findings include resource 
limitations, as well as dependency on external data providers for improved activity data 
and sector-specific information. Nevertheless, the continuous strengthening of the 
QA/QC system remains a high priority to ensure the credibility, robustness, and 
transparency of South Africa’s national GHG inventory. 
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T bl  9.1: L       C   l   d,  l    d   d        d                              ’               . 

       I           
P        R             C   l        

          
B          d             

T  k        g     

C    -
      g 

Improve uncertainty data for all 
sectors by incorporating more 
country specific uncertainty 
values 

High Improve 
transparency, 
accuracy and 
consistency in 
uncertainty 
analysis 

Ongoing – more 
detailed 
uncertainty 
analysis included 
for LULUCF; 
further 
disaggregation 
required 

Continuous 
improvement; 
phased 
incorporation as 
data becomes 
available (2025–
2027) 

Lack of uncertainty data constrains this 
activity. As data becomes available it 
will be incorporated. In this inventory 
a more detailed analysis of uncertainty 
for LULUCF sector was included but 
further disaggregation is required to 
improve the analysis. 

Improve QA/QC process by 
addressing all issues in external 
review 

High Strengthen 
transparency, 
consistency, 
accuracy and 
completeness 
of the national 
GHG inventory 
and ensure 
alignment 
with UNFCCC 
review 
recommendati
ons 

Ongoing- review 
findings are being 
systematically 
assessed and 
incorporated into 
the improvement 
plan 

Continuous; 
priority issues to be 
addressed before 
next BTR 
submission 

Resource and capacity constraints. 
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Incorporate NOx, CO, NMVOC, 
and SOx emissions 

Medium Improve 
completeness 
of inventory 
and align with 
reporting 
requirement 

Partly resolved Continuous 
improvement; 
phased 
incorporation as 
data becomes 
available (2025–
2027) 

Partly resolved.  

Update of the VKT study, 
including segregation of on-
road/off-road 

High Improve 
accuracy of 
transport 
sector 
emissions 

Planned to be initiated 
before next BTR 
submission (2026) 

Project to be initiated before next BTR 

Comparison of next VKT 
approach with fuel statistics 

Medium Improve 
QA/QC and 
consistency 
checks 

Planned to be initiated 
before next BTR 
submission (2026) Project to be initiated before next BTR 

Agriculture 

Incorporate all background data 
and equations for the Tier 2 
calculations of enteric 
fermentation 

High Improve 
transparency 
and 
methodologic
al robustness 

Partially 
completed -
equations 
included; some 
parameters rely 
on average data 

Full completion 
dependent on 
sustainable annual 
data source (2027-
2029) 

Partially completed. All background 
equations are included, but some 
factors still rely on average data rather 
than annual data due to the absence 
of a sustainable data source; although 
the investigation was conducted, no 
sustainable data source has been 
identified so far 

LULUCF 
Improve the uncertainty analysis 
for the Land sector to 
incorporate more detail. 

High Improve 
robustness of 
Land sector 
estimates 

Partially 
completed - more 
detailed analysis 
included; further 

2027-2029 A more detailed uncertainty analysis 
was included in this inventory but 
further disaggregation is required to 
improve the analysis. 

lt, 
,ft 
~ 

forestry, fisheries 
& the environment 
Department: 
Forestry, Fisheries and the Environment 
BEPUBUC OF SOUTH AFRICA 



T
his gazette is also available free online at w

w
w

.g
p

w
o

n
lin

e.co
.za

	
S

T
A

A
T

S
K

O
E

R
A

N
T
, 2

9
 M

ei
 2

0
2
6
�

N
o
. 5

4
7
5
8
  

5
4
7

 

   

 475 GHG Inventory for South Africa: 1990 - 2024 

 

disaggregation 
needed 

Improvement of land change 
data through detailed 
assessment of maps and tracking 
of land parcels 

High Improve 
accuracy of 
land 
representatio
n and reduce 
misclassificati
on 

Ongoing  - 2022 
SANLC map 
incorporated; key 
categories 
identified; 
seasonality 
removal 
prioritised 

Progressive 
improvement 
through next 
inventory cycles 

This 2024 inventory incorporated a 
more detailed assessment of the land 
change data and identified the most 
important land change categories that 
need attention. The assessment also 
identified improvements that need to 
be done moving forward and the 
priority of these improvements. 
Removing changes due to seasonality 
is top priority and this will be improved 
as more land change maps are 
obtained. The 2022 SANLC map was 
used to make improvements. Tracking 
of land parcels over time still remains a 
critical process to undertake. 

Improve the biomass burning 
emissions 

Medium Improve 
representatio
n of fire-
related 
emissions 

Analysis 
undertaken for 
2024; assessment 
pending for 
replication in 
other years 

Decision on 
expansion in next 
inventory. 

An analysis of biomass burning was 
undertaken for 2024, and the resulting 
emission impacts need to be assessed 
to determine the value of conducting 
similar analyses for other years. 

Incorporate organic soils study to 
include emissions from organic 
soils 

Medium Improve 
completeness 
(CO₂ 
emissions 

Initial estimates 
included using 
ISRIC, FAOSTAT 
and IPCC defaults 

Further refinement 
required (2027 
onwards) 

Organic soil area was determined from 
ISRIC data. The area of drained organic 
soils for Grasslands remaining 
grasslands and Croplands remaining 
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from drained 
organic soils) 

Croplands were obtained from 
FAOSTAT. These datasets were used, 
together with IPCC default factors to 
estimate CO2 emissions from drained 
organic soils. Further organic soil 
studies are required to improve 
emission estimates. 

Move to a higher tier level for 
DOM in forest lands 

Medium Improve 
accuracy of 
forest carbon 
pool estimates 

Partially 
addressed - 
disturbance 
matrix improved; 
some data gaps 
remain 

To be completed in 
next inventory 

This was considered in the 2022 
inventory and more detailed 
disturbance matrix data was included 
to determine the amount of biomass 
entering the DOM pool, however there 
were still one or two pieces of data 
missing which requires further 
investigation. This will be completed 
and included in the next inventory. 

Tasks outstanding 

Sector Improvement 
Priority Reason Status Completeness 

timeframe 
Barriers and constraints 

 

Use IPCC Software Medium Improve 
transparency, 
consistency 
and QA/QC of 
calculations 

Planned -
migration to IPCC 
Software to be 
initiated 

2027-2028 
inventory cycle 

Use of the IPCC software to be 
initiated in future. 
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Improve 
completeness 

Planned  - research to be initiated TBD Improve 
completeness 
and accuracy 
of non-energy 
use emissions 

Planned  - 
research to be 
initiated 

2027-2028 
inventory cycle 

Research to be initiated in future. 

Further disaggregation of 1A2 

High Improve 
sectoral 
resolution. 

Ongoing - 
currently 
disaggregated to 
1A2a, 1A2b, 1A2-
ab; further 
breakdown 
required 

Progressive 
improvement 
through next 
inventory cycles 

Current inventory breaks down 1A2 
into 1A2a, 1A2b and 1A2-ab. Further 
work is required to further 
disaggregate this sector and have 
emissions calculated per sub-sector 

Inclusion of methodology 
documentation/summary/approv
al process for tier 3 methods 

Medium Improve 
transparency 

Planned - to be 
collated and 
included 

2027-2028 
inventory cycle To be collated and included in future. 

CO2, CH4 and N2O from 
spontaneous combustion of coal 
seams 

Medium Improve 
completeness 

Planned  - 
research to be 
initiated 

TBD, based on 
funding availability. Funding to initiate study required 

CH4 emissions from abandoned 
mines 

Medium Improve 
completeness 

Planned  - 
research to be 
initiated 

TBD, based on 
funding availability. Research to be initiated in future. 

CO2 transport and storage Medium Anticipate CCS 
developments 

Proposed TBD Proposed 

CO2, CH4 and N2O emissions from 
combined heat and power (CHP) 
combustion systems 

Medium Improve 
completeness 
of combustion 
systems 

Proposed  TBD 

Proposed 
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IPPU 

Assess significance of  emissions 
from electronics industry 

Medium Improve 
completeness 
of IPPU sector 

Proposed 
  

TBD,Proposed; not 
implemented due 
to funding 
constraints 

Proposed 

Update the fluorinated gasses 
with higher accuracy figures from 
SARS 

High Improve 
accuracy of F-
gas estimates 

Ongoing 2027-2028 
inventory cycle Access to all data and ensuring that 

the data is accurate. 

Agriculture 

Update SOC reference data 

Medium Improve soil 
carbon stock 
accuracy 

Proposed TBD, Proposed; not 
implemented due 

to funding 
constraints 

Proposed 

Improve manure management 
data, including biogas digesters 
as a management system  

High Improve 
accuracy of 
CH₄ and N₂O 
estimates 

Proposed Proposed; not 
implemented due 
to funding 
constraints 

Proposed as a project due to the high 
variability in the dataset; however, it 
was not carried out because of 
insufficient funding. 

LULUCF 

Initiate data collection on 
controlled fires 

High Improve 
disaggregation 
biomass 
burning 
estimates 

Proposed TBD 

Proposed 

Perform a more detailed 
assessment of HWP to include a 
wider range of products 

Medium Improve 
carbon stock 
change 
estimates 

Proposed  TBD Proposed project that could be 
considered under the GHGIP. For 
future evaluation. 

Collect data on other 
disturbances besides fire in forest 
lands 

High Accuracy -
Improve 

Proposed 
  

TBD This would require a study so will be 
recommended as a project under the 
GHGIP. 
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forest carbon 
accounting 

Waste 

Include information on 
population distribution in rural 
and urban areas as a function of 
income 

Medium Improve 
waste 
generation 
estimates 

Proposed 
  

TBD 

Insufficient data. 

Include HWP in solid waste Medium Improve 
completeness 

Proposed 
  

TBD Insufficient data. 

Obtain data on waste streams 
and the bucket system 

Medium Improve 
wastewater 
and solid 
waste 
estimates 

Proposed 
  

TBD 

Insufficient data. 

CH4, N2O emissions from 
biological treatment of waste 

Medium Improve 
completeness 

Proposed 
  

TBD Insufficient data. 

CO2, CH4 and N2O from waste 
incineration 

Medium Improve 
completeness 

Proposed 
  

TBD Insufficient data. 

Data collection on quantities of 
waste disposed of into managed 
and unmanaged landfills 

Medium Improve 
completeness 

Proposed 
  

TBD 
Funding to initiate study. 
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Annex I: Key category analysis 

Table A I.1: Level assessment on emissions excluding LULUCF for South Africa (1990) with the key categories highlighted in green. 

Code Category Title GHG 
1990 

Estimates 
Level 

Assessment 
Cumulative 

Total 
1.A.1 Fuel combustion - Energy Industries - Solid Fuels CO2 137 910.7 0.341 34% 

1.A.3.b Road Transportation CO2 41 755.4 0.103 44% 

1.A.4 Other Sectors - Solid Fuels CO2 33 356.7 0.083 53% 

3.A.1.a.ii Non-dairy Cattle CH4 28 133.1 0.070 60% 

1.A.1 Fuel combustion - Energy Industries - Liquid Fuels CO2 26 631.5 0.066 66% 

1.B.3 Fugitive emissions from - Other emissions from energy production CO2 25 903.1 0.064 73% 

1.A.2 Fuel combustion - Manufacturing Industries and Construction - Solid 
Fuels CO2 12 921.6 0.032 76% 

2.C.1 Iron and Steel Production CO2 12 597.0 0.031 79% 

3.A.2 Sheep CH4 10 019.9 0.025 81% 

1.A.5 Other (Not specified elsewhere) - Solid Fuels CO2 9 748.0 0.024 84% 

3.D.1 Direct N2O Emissions From Managed Soils N2O 7 914.1 0.020 86% 

1.A.4 Other Sectors - Liquid Fuels CO2 5 480.3 0.014 87% 

2.A.1 Cement Production CO2 4 252.5 0.011 88% 

5.D Wastewater Treatment and Discharge - Industrial CH4 4 250.7 0.011 89% 

1.A.3.a Domestic Aviation CO2 3 408.9 0.008 90% 

3.A.1.a.i Dairy Cattle CH4 3 021.0 0.007 91% 

1.B.3 Fugitive emissions from - Other emissions from energy production CH4 2 905.1 0.007 92% 
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5.A Solid Waste Disposal CH4 2 821.7 0.007 92% 

3.G Liming CO2 2 470.8 0.006 93% 

5.D Wastewater Treatment and Discharge - Domestic CH4 2 297.1 0.006 93% 

3.A.4 Goats CH4 2 285.5 0.006 94% 

1.A.5 Other (Not specified elsewhere) - Liquid Fuels CO2 2 282.2 0.006 95% 

1.A.2 Fuel combustion - Manufacturing Industries and Construction - Gaseous 
Fuels CO2 1 655.0 0.004 95% 

1.B.1.a Fugitive emissions from Solid Fuels - Coal mining and handling CH4 1 495.4 0.004 95% 

1.A.1 Fuel combustion - Energy Industries - Gaseous Fuels CO2 1 466.1 0.004 96% 

2.B.2 Nitric Acid Production N2O C C C 

2.C.2 Ferroalloys Production CO2 1 186.9 0.003 96% 

1.A.2 Fuel combustion - Manufacturing Industries and Construction - Liquid 
Fuels CO2 1 079.8 0.003 97% 

3.D.2 Indirect N2O Emissions From Managed Soils N2O 1 008.9 0.002 97% 

5.B Biological Treatment of Solid Waste CH4 858.5 0.002 97% 

3.B.1.a.ii Non-dairy Cattle N2O 806.4 0.002 97% 

1.B.2 Oil and Natural Gas CO2 773.3 0.002 97% 

3.B.1.a.ii Non-dairy Cattle CH4 703.2 0.002 98% 

1.A.3.c Railways CO2 664.3 0.002 98% 

1.A.1 Fuel combustion - Energy Industries - Solid Fuels N2O 566.5 0.001 98% 

1.A.3.b Road Transportation N2O 519.5 0.001 98% 

2.A.2 Lime Production CO2 488.0 0.001 98% 

5.B Biological Treatment of Solid Waste N2O 487.5 0.001 98% 

5.D Wastewater Treatment and Discharge - Domestic N2O 474.4 0.001 98% 
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3.B.1.a.i Dairy Cattle CH4 466.0 0.001 99% 

2.B.1 Ammonia Production CO2 423.7 0.001 99% 

1.A.4 Other Sectors - Solid Fuels N2O 392.5 0.001 99% 

1.A.3.d Domestic Navigation - Liquid Fuels CO2 389.7 0.001 99% 

2.B.6 Titanium Dioxide Production CO2 C C C 

1.A.3.b Road Transportation CH4 368.5 0.001 99% 

3.B.4 Poultry N2O 367.6 0.001 99% 

1.A.5 Other (Not specified elsewhere) - Solid Fuels N2O 285.8 0.001 99% 

3.B.5 Indirect N2O Emissions From Manure Management N2O 268.3 0.001 99% 

2.C.3 Aluminium Production CO2 254.0 0.001 99% 

3.B.3 Swine CH4 237.1 0.001 99% 

1.A.4 Other Sectors - Solid Fuels CH4 205.9 0.001 99% 

3.B.2 Sheep N2O 199.0 0.000 99% 

1.A.5 Other (Not specified elsewhere) - Solid Fuels CH4 192.7 0.000 99% 

3.B.1.a.i Dairy Cattle N2O 178.9 0.000 100% 

1.A.5 Other (Not specified elsewhere) - Gaseous Fuels CO2 153.4 0.000 100% 

3.B.2 Sheep CH4 134.6 0.000 100% 

2.C.6 Zinc Production CO2 128.7 0.000 100% 

2.B.8 Petrochemical and Carbon Black Production CO2 C C C 

3.A.4 Horses CH4 115.9 0.000 100% 

5.C Incineration and Open Burning of Waste CH4 108.1 0.000 100% 

3.H Urea Application CO2 91.0 0.000 100% 

2.A.3 Glass Production CO2 85.0 0.000 100% 

lt, 
,ft 
~ 

forestry, fisheries 
& the environment 
Department: 
Forestry, Fisheries and the Environment 
BEPUBUC OF SOUTH AFRICA 



T
his gazette is also available free online at w

w
w

.g
p

w
o

n
lin

e.co
.za

	
S

T
A

A
T

S
K

O
E

R
A

N
T
, 2

9
 M

ei
 2

0
2
6
�

N
o
. 5

4
7
5
8
  

5
5
5

 

   

 483 GHG Inventory for South Africa: 1990 - 2024 

 

3.B.4 Poultry CH4 79.2 0.000 100% 

2.B.1 Ammonia Production CH4 76.3 0.000 100% 

1.A.2 Fuel combustion - Manufacturing Industries and Construction - Solid 
Fuels N2O 73.2 0.000 100% 

1.A.3.e Railways N2O 67.5 0.000 100% 

3.B.4 Goats N2O 66.8 0.000 100% 

3.A.4 Mules & Asses CH4 62.7 0.000 100% 

3.A.3 Swine CH4 49.0 0.000 100% 

3.F Field burning of agricultural residues CH4 47.2 0.000 100% 

1.A.2 Fuel combustion - Manufacturing Industries and Construction - Solid 
Fuels CH4 44.6 0.000 100% 

1.A.1 Fuel combustion - Energy Industries - Solid Fuels CH4 39.9 0.000 100% 

3.B.4 Goats CH4 38.5 0.000 100% 

3.B.3 Swine N2O 27.4 0.000 100% 

1.A.3.a Domestic Aviation N2O 24.8 0.000 100% 

5.C Incineration and Open Burning of Waste CO2 24.0 0.000 100% 

5.C Incineration and Open Burning of Waste N2O 23.6 0.000 100% 

1.B.1.c Fugitive emissions from Solid Fuels - Solid fuel transformation CO2 20.4 0.000 100% 

1.B.1.c Fugitive emissions from Solid Fuels - Solid fuel transformation CH4 18.3 0.000 100% 

2.C.5 Lead Production CO2 16.0 0.000 100% 

1.B.1.a Fugitive emissions from Solid Fuels - Coal mining and handling CO2 14.7 0.000 100% 

1.A.1 Fuel combustion - Energy Industries - Liquid Fuels CH4 13.0 0.000 100% 

3.F Field burning of agricultural residues N2O 11.6 0.000 100% 

1.A.4 Other Sectors - Liquid Fuels N2O 11.3 0.000 100% 
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1.A.4 Other Sectors - Gaseous Fuels CO2 11.2 0.000 100% 

1.B.2 Oil and Natural Gas CH4 10.0 0.000 100% 

1.A.2 Fuel combustion - Manufacturing Industries and Construction - Gaseous 
Fuels CH4 6.3 0.000 100% 

1.A.4 Other Sectors - Liquid Fuels CH4 6.1 0.000 100% 

1.A.5 Other (Not specified elsewhere) - Liquid Fuels N2O 4.7 0.000 100% 

1.A.3.d Domestic Navigation - Liquid Fuels N2O 3.6 0.000 100% 

1.A.2 Fuel combustion - Manufacturing Industries and Construction - Liquid 
Fuels CH4 2.6 0.000 100% 

1.A.5 Other (Not specified elsewhere) - Liquid Fuels CH4 2.5 0.000 100% 

1.A.1 Fuel combustion - Energy Industries - Liquid Fuels N2O 2.2 0.000 100% 

1.A.2 Fuel combustion - Manufacturing Industries and Construction - Liquid 
Fuels N2O 2.1 0.000 100% 

2.B.5 Carbide Production CO2 C C C 

2.C.2 Ferroalloys Production CH4 1.6 0.000 100% 

1.A.3.d Domestic Navigation - Liquid Fuels CH4 1.0 0.000 100% 

1.A.3.e Railways CH4 1.0 0.000 100% 

1.A.2 Fuel combustion - Manufacturing Industries and Construction - Gaseous 
Fuels N2O 0.9 0.000 100% 

1.B.2 Oil and Natural Gas N2O 0.8 0.000 100% 

1.A.1 Fuel combustion - Energy Industries - Gaseous Fuels CH4 0.7 0.000 100% 

1.A.1 Fuel combustion - Energy Industries - Gaseous Fuels N2O 0.7 0.000 100% 

1.A.3.a Domestic Aviation CH4 0.7 0.000 100% 

1.B.1.c Fugitive emissions from Solid Fuels - Solid fuel transformation N2O 0.3 0.000 100% 

2.B.8 Petrochemical and Carbon Black Production CH4 C C C 
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1.A.5 Other (Not specified elsewhere) - Gaseous Fuels CH4 0.1 0.000 100% 

1.A.5 Other (Not specified elsewhere) - Gaseous Fuels N2O 0.1 0.000 100% 

1.A.4 Other Sectors - Gaseous Fuels CH4 0.0 0.000 100% 

1.A.4 Other Sectors - Gaseous Fuels N2O 0.0 0.000 100% 

2.A.4 Other Process Uses of Carbonates CO2 0.0 0.000 100% 

2.B.5 Carbide Production CH4 0.0 0.000 100% 

2.B.7 Soda Ash Production CO2 0.0 0.000 100% 

2.B.10 Other CO2 0.0 0.000 100% 

2.B.10 Other CH4 0.0 0.000 100% 

2.C.1 Iron and Steel Production CH4 0.0 0.000 100% 

2.C.3 Aluminium Production Aggregate 
F-gases 0.0 0.000 100% 

2.F.1 Refrigeration and Air conditioning Aggregate 
F-gases 0.0 0.000 100% 

2.G Other Product Manufacture and Use CO2 0.0 0.000 100% 

2.B.2 Nitric Acid Production CO2 0.0 0.000 100% 

2.B.2 Nitric Acid Production CH4 0.0 0.000 100% 

2.B.8 Hydrogen Production CO2 0.0 0.000 100% 

2.C.2 Ferroalloys Production N2O 0.0 0.000 100% 

2.D.1 Non-energy Products from Fuels and Solvent Use - Lubricant use CO2 0.0 0.000 100% 

2.D.2 Non-energy Products from Fuels and Solvent Use - Paraffin wax use CO2 0.0 0.000 100% 

2.F.1.a Refrigeration and Air conditioning  - refrigeration and stationary ACs CO2e 0.0 0.000 100% 

2.F.1.b Refrigeration and Air conditioning  - mobile ACs CO2e 0.0 0.000 100% 
C=Confidential data  

, • . ,~, 
- - ~ ' 

11 ~ 
~ 
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Table A.I.1: Level assessment on emissions including LULUCF for South Africa (1990) with 
the key categories highlighted in green. 

Code Category Title GHG 1990 Estimates Level 
Assessment 

Cumulative Total 

1.A.1 Fuel combustion - Energy Industries - Solid 
Fuels CO2 137 910.7 0.269 27% 

1.A.3.b Road Transportation CO2 41 755.4 0.082 35% 

1.A.4 Other Sectors - Solid Fuels CO2 33 356.7 0.065 42% 

4.A.2.b 

Grassland converted to forest land – all 
pools (i.e., biomass, dead organic matter, 
soil (mineral), soil (organic), drained 
organic soil)  

CO2 -29 846.3 0.058 47% 

3.A.1.a.ii Non-dairy Cattle CH4 28 133.1 0.055 53% 

1.A.1 Fuel combustion - Energy Industries - 
Liquid Fuels CO2 26 631.5 0.052 58% 

1.B.3 Fugitive emissions from - Other emissions 
from energy production CO2 25 903.1 0.051 63% 

4.A.1.a Forest land remaining forest land – 
biomass (above and below)  CO2 20 674.8 0.040 67% 

4.C.2.a 

Forest land converted to Grassland – all 
pools (i.e., biomass, dead organic matter, 
soil (mineral), soil (organic), drained 
organic soil)   

CO2 14 927.0 0.029 70% 

1.A.2 Fuel combustion - Manufacturing 
Industries and Construction - Solid Fuels CO2 12 921.6 0.025 73% 

2.C.1 Iron and Steel Production CO2 12 597.0 0.025 75% 

3.A.2 Sheep CH4 10 019.9 0.020 77% 

1.A.5 Other (Not specified elsewhere) - Solid 
Fuels CO2 9 748.0 0.019 79% 

3.D.1 Direct N2O Emissions From Managed Soils N2O 7 914.1 0.015 81% 

4.C.1.a Grassland remaining Grassland – biomass 
(above and below) CO2 -5 937.9 0.012 82% 

4.C.2.e 

Other land converted to Grassland – all 
pools (i.e., biomass, dead organic matter, 
soil (mineral), soil (organic), drained 
organic soil)   

CO2 -5 730.6 0.011 83% 

1.A.4 Other Sectors - Liquid Fuels CO2 5 480.3 0.011 84% 

4.F.2.c 

Grassland converted to other land – all 
pools (i.e., biomass, dead organic matter, 
soil (mineral), soil (organic), drained 
organic soil)   

CO2 4 685.3 0.009 85% 

2.A.1 Cement Production CO2 4 252.5 0.008 86% 

5.D Wastewater Treatment and Discharge - 
Industrial CH4 4 250.7 0.008 86% 

1.A.3.a Domestic Aviation CO2 3 408.9 0.007 87% 

3.A.1.a.i Dairy Cattle CH4 3 021.0 0.006 88% 

4.A.2.a 

Cropland converted to forest land – all 
pools (i.e., biomass, dead organic matter, 
soil (mineral), soil (organic), drained 
organic soil)  

CO2 -2 955.4 0.006 88% 

1.B.3 Fugitive emissions from - Other emissions 
from energy production CH4 2 905.1 0.006 89% 

5.A Solid Waste Disposal CH4 2 821.7 0.006 89% 
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4.B.2.b 

Grassland converted to Cropland – all 
pools (i.e., biomass, dead organic matter, 
soil (mineral), soil (organic), drained 
organic soil)  

CO2 2 737.2 0.005 90% 

4.B.2.a 

Forest land converted to Cropland – all 
pools (i.e., biomass, dead organic matter, 
soil (mineral), soil (organic), drained 
organic soil)  

CO2 2 736.2 0.005 90% 

4.C.2.b 

Cropland converted to Grassland – all 
pools (i.e., biomass, dead organic matter, 
soil (mineral), soil (organic), drained 
organic soil)   

CO2 -2 520.7 0.005 91% 

3.G Liming CO2 2 470.8 0.005 91% 

5.D Wastewater Treatment and Discharge - 
Domestic CH4 2 297.1 0.004 92% 

3.A.4 Goats CH4 2 285.5 0.004 92% 

1.A.5 Other (Not specified elsewhere) - Liquid 
Fuels CO2 2 282.2 0.004 93% 

1.A.2 
Fuel combustion - Manufacturing 
Industries and Construction - Gaseous 
Fuels 

CO2 1 655.0 0.003 93% 

1.B.1.a Fugitive emissions from Solid Fuels - Coal 
mining and handling CH4 1 495.4 0.003 93% 

1.A.1 Fuel combustion - Energy Industries - 
Gaseous Fuels CO2 1 466.1 0.003 94% 

4.E.1.a Settlements remaining Settlements – 
biomass (above and below) CO2 -1 336.8 0.003 94% 

2.B.2 Nitric Acid Production N2O C C C 

2.C.2 Ferroalloys Production CO2 1 186.9 0.002 94% 

4.A.1.b Forest land remaining forest land – dead 
organic matter (dead wood and litter)  CO2 -1 135.5 0.002 95% 

4.A.2.e 

Other land converted to forest land – all 
pools (i.e., biomass, dead organic matter, 
soil (mineral), soil (organic), drained 
organic soil)  

CO2 -1 127.6 0.002 95% 

4.A.2.c 

Wetland converted to forest land – all 
pools (i.e., biomass, dead organic matter, 
soil (mineral), soil (organic), drained 
organic soil)  

CO2 -1 093.7 0.002 95% 

1.A.2 Fuel combustion - Manufacturing 
Industries and Construction - Liquid Fuels CO2 1 079.8 0.002 95% 

4.G Harvested Wood Products CO2 -1 035.6 0.002 96% 

3.D.2 Indirect N2O Emissions From Managed 
Soils N2O 1 008.9 0.002 96% 

4(V) Biomass Burning CH4 974.5 0.002 96% 

5.B Biological Treatment of Solid Waste CH4 858.5 0.002 96% 

3.B.1.a.ii Non-dairy Cattle N2O 806.4 0.002 96% 

1.B.2 Oil and Natural Gas CO2 773.3 0.002 96% 

4.C.2.c 

Wetland converted to Grassland – all 
pools (i.e., biomass, dead organic matter, 
soil (mineral), soil (organic), drained 
organic soil)   

CO2 720.2 0.001 97% 

4.E.2.a 

Forest land converted to settlements – all 
pools (i.e., biomass, dead organic matter, 
soil (mineral), soil (organic), drained 
organic soil)   

CO2 716.6 0.001 97% 
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4.B.1.a Cropland remaining Cropland – biomass 
(above and below)  CO2 714.8 0.001 97% 

3.B.1.a.ii Non-dairy Cattle CH4 703.2 0.001 97% 

4.C.1.c Grassland remaining Grassland – soil 
(mineral) CO2 -695.6 0.001 97% 

4(V) Biomass Burning N2O 689.6 0.001 97% 

1.A.3.c Railways CO2 664.3 0.001 97% 

4.A.2.d 

Settlements converted to forest land – all 
pools (i.e., biomass, dead organic matter, 
soil (mineral), soil (organic), drained 
organic soil)  

CO2 -662.7 0.001 97% 

4(II) 
Emissions and removals from drainage 
and rewetting and other management of 
organic and mineral soils 

CH4 656.2 0.001 98% 

4.F.2.e 

Other land converted to other land – all 
pools (i.e., biomass, dead organic matter, 
soil (mineral), soil (organic), drained 
organic soil)   

CO2 640.8 0.001 98% 

4.F.2.a 

Forest land converted to other land – all 
pools (i.e., biomass, dead organic matter, 
soil (mineral), soil (organic), drained 
organic soil)   

CO2 623.0 0.001 98% 

1.A.1 Fuel combustion - Energy Industries - Solid 
Fuels N2O 566.5 0.001 98% 

1.A.3.b Road Transportation N2O 519.5 0.001 98% 

2.A.2 Lime Production CO2 488.0 0.001 98% 

5.B Biological Treatment of Solid Waste N2O 487.5 0.001 98% 

5.D Wastewater Treatment and Discharge - 
Domestic N2O 474.4 0.001 98% 

3.B.1.a.i Dairy Cattle CH4 466.0 0.001 98% 

2.B.1 Ammonia Production CO2 C C C 

1.A.4 Other Sectors - Solid Fuels N2O 392.5 0.001 99% 

1.A.3.d Domestic Navigation - Liquid Fuels CO2 389.7 0.001 99% 

2.B.6 Titanium Dioxide Production CO2 C C C 

1.A.3.b Road Transportation CH4 368.5 0.001 99% 

3.B.4 Poultry N2O 367.6 0.001 99% 

4(III) Direct N2O emissions from N 
mineralization/immobilization N2O 348.6 0.001 99% 

4.D.2.c.iii 

Grassland converted to other wetlands – 
all pools (i.e., biomass, dead organic 
matter, soil (mineral), soil (organic), 
drained organic soil)   

CO2 -303.0 0.001 99% 

1.A.5 Other (Not specified elsewhere) - Solid 
Fuels N2O 285.8 0.001 99% 

3.B.5 Indirect N2O Emissions From Manure 
Management N2O 268.3 0.001 99% 

2.C.3 Aluminium Production CO2 254.0 0.000 99% 

3.B.3 Swine CH4 237.1 0.000 99% 

1.A.4 Other Sectors - Solid Fuels CH4 205.9 0.000 99% 

3.B.2 Sheep N2O 199.0 0.000 99% 

1.A.5 Other (Not specified elsewhere) - Solid 
Fuels CH4 192.7 0.000 99% 
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4.B.2.c 

Wetland converted to Cropland – all pools 
(i.e., biomass, dead organic matter, soil 
(mineral), soil (organic), drained organic 
soil)  

CO2 183.8 0.000 99% 

3.B.1.a.i Dairy Cattle N2O 178.9 0.000 99% 

4.D.2.c.i 

Forest land converted to other wetlands – 
all pools (i.e., biomass, dead organic 
matter, soil (mineral), soil (organic), 
drained organic soil)   

CO2 159.7 0.000 99% 

4.D.2.b.i 

Forest land converted to flooded land – all 
pools (i.e., biomass, dead organic matter, 
soil (mineral), soil (organic), drained 
organic soil)   

CO2 155.1 0.000 99% 

1.A.5 Other (Not specified elsewhere) - Gaseous 
Fuels CO2 153.4 0.000 99% 

3.B.2 Sheep CH4 134.6 0.000 100% 

2.C.6 Zinc Production CO2 128.7 0.000 100% 

4.C.2.d 

Settlements converted to Grassland – all 
pools (i.e., biomass, dead organic matter, 
soil (mineral), soil (organic), drained 
organic soil)   

CO2 -127.4 0.000 100% 

4.E.2.b 

Cropland converted to settlements – all 
pools (i.e., biomass, dead organic matter, 
soil (mineral), soil (organic), drained 
organic soil)   

CO2 -126.2 0.000 100% 

2.B.8 Petrochemical and Carbon Black 
Production CO2 121.0 0.000 100% 

4.D.2.c.ii 

Cropland converted to other wetlands – 
all pools (i.e., biomass, dead organic 
matter, soil (mineral), soil (organic), 
drained organic soil)   

CO2 -116.8 0.000 100% 

3.A.4 Horses CH4 115.9 0.000 100% 

5.C Incineration and Open Burning of Waste CH4 108.1 0.000 100% 

4.D.1.c Other Wetlands Remaining Other 
Wetlands CO2 -100.3 0.000 100% 

3.H Urea Application CO2 91.0 0.000 100% 

2.A.3 Glass Production CO2 85.0 0.000 100% 

3.B.4 Poultry CH4 79.2 0.000 100% 

2.B.1 Ammonia Production CH4 C C C 

4.E.2.c 

Grassland converted to settlements – all 
pools (i.e., biomass, dead organic matter, 
soil (mineral), soil (organic), drained 
organic soil)   

CO2 -75.7 0.000 100% 

1.A.2 Fuel combustion - Manufacturing 
Industries and Construction - Solid Fuels N2O 73.2 0.000 100% 

4.A.1.c Forest land remaining forest land – soil 
(mineral) CO2 71.6 0.000 100% 

1.A.3.e Railways N2O 67.5 0.000 100% 

3.B.4 Goats N2O 66.8 0.000 100% 

3.A.4 Mules & Asses CH4 62.7 0.000 100% 

3.A.3 Swine CH4 49.0 0.000 100% 

3.F Field burning of agricultural residues CH4 47.2 0.000 100% 

1.A.2 Fuel combustion - Manufacturing 
Industries and Construction - Solid Fuels CH4 44.6 0.000 100% 
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4.D.2.b.iii 

Grassland converted to flooded land – all 
pools (i.e., biomass, dead organic matter, 
soil (mineral), soil (organic), drained 
organic soil)   

CO2 43.2 0.000 100% 

1.A.1 Fuel combustion - Energy Industries - Solid 
Fuels CH4 39.9 0.000 100% 

3.B.4 Goats CH4 38.5 0.000 100% 

4.C.1.b Grassland remaining Grassland – dead 
organic matter (dead wood and litter) CO2 -30.5 0.000 100% 

4.C.1.e Grassland remaining Grassland – drained 
organic soil CO2 -29.6 0.000 100% 

4.D.1.b Flooded Land Remaining Flooded Land CO2 28.6 0.000 100% 

3.B.3 Swine N2O 27.4 0.000 100% 

1.A.3.a Domestic Aviation N2O 24.8 0.000 100% 

5.C Incineration and Open Burning of Waste CO2 24.0 0.000 100% 

5.C Incineration and Open Burning of Waste N2O 23.6 0.000 100% 

4.B.1.c Cropland remaining Cropland – soil 
(mineral) CO2 -20.8 0.000 100% 

1.B.1.c Fugitive emissions from Solid Fuels - Solid 
fuel transformation CO2 20.4 0.000 100% 

1.B.1.c Fugitive emissions from Solid Fuels - Solid 
fuel transformation CH4 18.3 0.000 100% 

4(IV) Indirect N2O Emissions from Managed 
Soils N2O 18.1 0.000 100% 

4.F.2.d 

Settlements converted to other land – all 
pools (i.e., biomass, dead organic matter, 
soil (mineral), soil (organic), drained 
organic soil)   

CO2 16.0 0.000 100% 

2.C.5 Lead Production CO2 16.0 0.000 100% 

4.F.2.b 

Cropland converted to other land – all 
pools (i.e., biomass, dead organic matter, 
soil (mineral), soil (organic), drained 
organic soil)   

CO2 16.0 0.000 100% 

1.B.1.a Fugitive emissions from Solid Fuels - Coal 
mining and handling CO2 14.7 0.000 100% 

4(I) Direct N2O emissions from N inputs to 
managed soils N2O 13.6 0.000 100% 

4.E.2.d 

Settlements converted to settlements – all 
pools (i.e., biomass, dead organic matter, 
soil (mineral), soil (organic), drained 
organic soil)   

CO2 13.0 0.000 100% 

1.A.1 Fuel combustion - Energy Industries - 
Liquid Fuels CH4 13.0 0.000 100% 

4.D.2.c.v 

Other land converted to other wetlands – 
all pools (i.e., biomass, dead organic 
matter, soil (mineral), soil (organic), 
drained organic soil)   

CO2 -12.0 0.000 100% 

3.F Field burning of agricultural residues N2O 11.6 0.000 100% 

1.A.4 Other Sectors - Liquid Fuels N2O 11.3 0.000 100% 

1.A.4 Other Sectors - Gaseous Fuels CO2 11.2 0.000 100% 

1.B.2 Oil and Natural Gas CH4 10.0 0.000 100% 

4.D.2.c.iv 

Settlements converted to other wetlands 
– all pools (i.e., biomass, dead organic 
matter, soil (mineral), soil (organic), 
drained organic soil)   

CO2 -10.0 0.000 100% 
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4.D.2.b.ii 

Cropland converted to flooded land – all 
pools (i.e., biomass, dead organic matter, 
soil (mineral), soil (organic), drained 
organic soil)   

CO2 8.2 0.000 100% 

4.B.1.e Cropland remaining Cropland – drained 
organic soil  CO2 -7.6 0.000 100% 

1.A.2 
Fuel combustion - Manufacturing 
Industries and Construction - Gaseous 
Fuels 

CH4 6.3 0.000 100% 

1.A.4 Other Sectors - Liquid Fuels CH4 6.1 0.000 100% 

4.E.2.e 

Other land converted to settlements – all 
pools (i.e., biomass, dead organic matter, 
soil (mineral), soil (organic), drained 
organic soil)   

CO2 -4.9 0.000 100% 

1.A.5 Other (Not specified elsewhere) - Liquid 
Fuels N2O 4.7 0.000 100% 

4.E.1.b Settlements remaining Settlements – dead 
organic matter (dead wood and litter) CO2 4.2 0.000 100% 

4.B.1.b Cropland remaining Cropland – dead 
organic matter (dead wood and litter)  CO2 3.8 0.000 100% 

1.A.3.d Domestic Navigation - Liquid Fuels N2O 3.6 0.000 100% 

4.B.2.d 

Settlements converted to Cropland – all 
pools (i.e., biomass, dead organic matter, 
soil (mineral), soil (organic), drained 
organic soil)  

CO2 3.4 0.000 100% 

1.A.2 Fuel combustion - Manufacturing 
Industries and Construction - Liquid Fuels CH4 2.6 0.000 100% 

1.A.5 Other (Not specified elsewhere) - Liquid 
Fuels CH4 2.5 0.000 100% 

1.A.1 Fuel combustion - Energy Industries - 
Liquid Fuels N2O 2.2 0.000 100% 

1.A.2 Fuel combustion - Manufacturing 
Industries and Construction - Liquid Fuels N2O 2.1 0.000 100% 

2.B.5 Carbide Production CO2 C C C 

2.C.2 Ferroalloys Production CH4 1.6 0.000 100% 

4.B.2.e 

Other land converted to Cropland – all 
pools (i.e., biomass, dead organic matter, 
soil (mineral), soil (organic), drained 
organic soil)  

CO2 1.5 0.000 100% 

1.A.3.d Domestic Navigation - Liquid Fuels CH4 1.0 0.000 100% 

1.A.3.e Railways CH4 1.0 0.000 100% 

1.A.2 
Fuel combustion - Manufacturing 
Industries and Construction - Gaseous 
Fuels 

N2O 0.9 0.000 100% 

1.B.2 Oil and Natural Gas N2O 0.8 0.000 100% 

1.A.1 Fuel combustion - Energy Industries - 
Gaseous Fuels CH4 0.7 0.000 100% 

1.A.1 Fuel combustion - Energy Industries - 
Gaseous Fuels N2O 0.7 0.000 100% 

1.A.3.a Domestic Aviation CH4 0.7 0.000 100% 

4.D.2.b.iv 

Settlements converted to flooded land – 
all pools (i.e., biomass, dead organic 
matter, soil (mineral), soil (organic), 
drained organic soil)   

CO2 0.6 0.000 100% 

1.B.1.c Fugitive emissions from Solid Fuels - Solid 
fuel transformation N2O 0.3 0.000 100% 

2.B.8 Petrochemical and Carbon Black 
Production CH4 0.1 0.000 100% 
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1.A.5 Other (Not specified elsewhere) - Gaseous 
Fuels CH4 0.1 0.000 100% 

1.A.5 Other (Not specified elsewhere) - Gaseous 
Fuels N2O 0.1 0.000 100% 

1.A.4 Other Sectors - Gaseous Fuels CH4 0.0 0.000 100% 

1.A.4 Other Sectors - Gaseous Fuels N2O 0.0 0.000 100% 

2.A.4 Other Process Uses of Carbonates CO2 0.0 0.000 100% 

2.B.5 Carbide Production CH4 0.0 0.000 100% 

2.B.7 Soda Ash Production CO2 0.0 0.000 100% 

2.B.10 Other CO2 0.0 0.000 100% 

2.B.10 Other CH4 0.0 0.000 100% 

2.C.1 Iron and Steel Production CH4 0.0 0.000 100% 

2.C.3 Aluminium Production Aggregate 
F-gases 0.0 0.000 100% 

2.F.1 Refrigeration and Air conditioning Aggregate 
F-gases 0.0 0.000 100% 

2.G Other Product Manufacture and Use CO2 0.0 0.000 100% 

2.B.2 Nitric Acid Production CO2 0.0 0.000 100% 

2.B.2 Nitric Acid Production CH4 0.0 0.000 100% 

2.B.8 Hydrogen Production CO2 0.0 0.000 100% 

2.C.2 Ferroalloys Production N2O 0.0 0.000 100% 

2.D.1 Non-energy Products from Fuels and 
Solvent Use - Lubricant use CO2 0.0 0.000 100% 

2.D.2 Non-energy Products from Fuels and 
Solvent Use - Paraffin wax use CO2 0.0 0.000 100% 

2.F.1.a Refrigeration and Air conditioning  - 
refrigeration and stationary ACs CO2e 0.0 0.000 100% 

2.F.1.b Refrigeration and Air conditioning  - 
mobile ACs CO2e 0.0 0.000 100% 

4.D.2.b.v 

Other land converted to flooded land – all 
pools (i.e., biomass, dead organic matter, 
soil (mineral), soil (organic), drained 
organic soil)   

CO2 0.0 0.000 100% 

4.E.1.c Settlements remaining Settlements – soil 
(mineral) CO2 0.0 0.000 100% 

4.F.1.a Other land remaining Other land – 
biomass (above and below) CO2 0.0 0.000 100% 

4.F.1.b Other land remaining Other land – dead 
organic matter (dead wood and litter) CO2 0.0 0.000 100% 

4.F.1.c Other land remaining Other land – soil 
(mineral) CO2 0.0 0.000 100% 

4(II) 
Emissions and removals from drainage 
and rewetting and other management of 
organic and mineral soils 

CO2 0.0 0.000 100% 

C=Confidential data  
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Table A.I.2: Level assessment on emissions excluding LULUCF for South Africa (2024) with 
the key categories highlighted in green. 

Code Category Title GHG 
2024 

Estimat
es 

Level 
Assess
ment 

Cumula
tive 

Total 

1.A.1 Fuel combustion - Energy Industries - Solid Fuels CO2 194 
648.2 0.412 41% 

1.A.3.
b 

Road Transportation CO2 56 846.0 0.120 53% 

1.A.1 Fuel combustion - Energy Industries - Liquid Fuels CO2 31 538.0 0.067 60% 
3.A.1.
a.ii 

Non-dairy Cattle CH4 24 291.0 0.051 65% 

1.B.3 Fugitive emissions from - Other emissions from 
energy production CO2 23 477.0 0.050 70% 

1.A.5 Other (Not specified elsewhere) - Solid Fuels CO2 16 682.9 0.035 74% 
1.A.2 Fuel combustion - Manufacturing Industries and 

Construction - Solid Fuels CO2 14 635.7 0.031 77% 

1.A.4 Other Sectors - Liquid Fuels CO2 14 134.1 0.030 80% 
3.D.1 Direct N2O Emissions From Managed Soils N2O 8 166.5 0.017 81% 
5.A Solid Waste Disposal CH4 7 376.7 0.016 83% 
2.C.2 Ferroalloys Production CO2 6 942.5 0.015 84% 
2.C.1 Iron and Steel Production CO2 6 894.0 0.015 86% 
3.A.2 Sheep CH4 6 313.1 0.013 87% 
1.A.2 Fuel combustion - Manufacturing Industries and 

Construction - Gaseous Fuels CO2 5 063.6 0.011 88% 

5.D Wastewater Treatment and Discharge - Industrial CH4 4 720.4 0.010 89% 
2.A.1 Cement Production CO2 3 846.0 0.008 90% 
1.A.4 Other Sectors - Solid Fuels CO2 3 842.0 0.008 91% 
3.A.1.
a.i 

Dairy Cattle CH4 3 609.0 0.008 92% 

5.D Wastewater Treatment and Discharge - Domestic CH4 3 552.8 0.008 93% 
1.B.3 Fugitive emissions from - Other emissions from 

energy production CH4 2 736.7 0.006 93% 

1.A.2 Fuel combustion - Manufacturing Industries and 
Construction - Liquid Fuels CO2 2 228.1 0.005 94% 

3.G Liming CO2 1 890.9 0.004 94% 
5.B Biological Treatment of Solid Waste CH4 1 793.2 0.004 94% 
1.B.1.
a 

Fugitive emissions from Solid Fuels - Coal mining and 
handling CH4 1 754.0 0.004 95% 

3.A.4 Goats CH4 1 577.1 0.003 95% 
3.D.2 Indirect N2O Emissions From Managed Soils N2O 1 513.7 0.003 95% 
2.C.3 Aluminium Production CO2 1 259.2 0.003 96% 
1.A.5 Other (Not specified elsewhere) - Liquid Fuels CO2 1 115.9 0.002 96% 
1.A.1 Fuel combustion - Energy Industries - Gaseous Fuels CO2 986.5 0.002 96% 
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3.B.4 Poultry N2O 953.0 0.002 96% 
3.B.1.
a.ii 

Non-dairy Cattle N2O 922.6 0.002 96% 

5.B Biological Treatment of Solid Waste N2O 826.9 0.002 97% 
1.A.1 Fuel combustion - Energy Industries - Solid Fuels N2O 808.2 0.002 97% 
2.A.2 Lime Production CO2 799.1 0.002 97% 
1.A.3.
a 

Domestic Aviation CO2 775.7 0.002 97% 

5.D Wastewater Treatment and Discharge - Domestic N2O 733.8 0.002 97% 
1.A.3.
b 

Road Transportation N2O 733.3 0.002 97% 

2.D.2 Non-energy Products from Fuels and Solvent Use - 
Paraffin wax use CO2 715.8 0.002 98% 

2.B.6 Titanium Dioxide Production CO2 683.3 0.001 98% 
3.B.1.
a.ii 

Non-dairy Cattle CH4 676.6 0.001 98% 

3.H Urea Application CO2 670.8 0.001 98% 
1.A.3.
d 

Domestic Navigation - Liquid Fuels CO2 562.0 0.001 98% 

3.B.1.
a.i 

Dairy Cattle CH4 556.7 0.001 98% 

1.A.4 Other Sectors - Gaseous Fuels CO2 526.0 0.001 98% 
1.A.5 Other (Not specified elsewhere) - Solid Fuels N2O 503.6 0.001 99% 
2.C.6 Zinc Production CO2 501.9 0.001 99% 
2.D.1 Non-energy Products from Fuels and Solvent Use - 

Lubricant use CO2 461.9 0.001 99% 

1.A.3.
c 

Railways CO2 410.1 0.001 99% 

1.B.1.
c 

Fugitive emissions from Solid Fuels - Solid fuel 
transformation CO2 384.6 0.001 99% 

2.B.1 Ammonia Production CO2 378.7 0.001 99% 
1.A.3.
b 

Road Transportation CH4 366.1 0.001 99% 

1.A.5 Other (Not specified elsewhere) - Solid Fuels CH4 341.3 0.001 99% 
2.B.2 Nitric Acid Production N2O 340.4 0.001 99% 
3.B.5 Indirect N2O Emissions From Manure Management N2O 333.0 0.001 99% 
1.B.1.
c 

Fugitive emissions from Solid Fuels - Solid fuel 
transformation CH4 250.7 0.001 99% 

1.A.5 Other (Not specified elsewhere) - Gaseous Fuels CO2 227.5 0.000 99% 
3.B.1.
a.i 

Dairy Cattle N2O 213.7 0.000 99% 

1.A.4 Other Sectors - Solid Fuels N2O 207.1 0.000 99% 
3.B.3 Swine CH4 205.5 0.000 99% 
3.B.4 Poultry CH4 191.7 0.000 100% 
2.A.3 Glass Production CO2 177.3 0.000 100% 
3.A.4 Horses CH4 170.3 0.000 100% 
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5.C Incineration and Open Burning of Waste CH4 167.2 0.000 100% 
1.A.4 Other Sectors - Solid Fuels CH4 161.8 0.000 100% 
3.B.2 Sheep N2O 158.2 0.000 100% 
2.A.4 Other Process Uses of Carbonates CO2 133.6 0.000 100% 
2.B.1 Ammonia Production CH4 113.7 0.000 100% 
1.A.1 Fuel combustion - Energy Industries - Liquid Fuels N2O 109.3 0.000 100% 
2.B.8 Petrochemical and Carbon Black Production CO2 95.1 0.000 100% 
3.B.2 Sheep CH4 88.6 0.000 100% 
2.G Other Product Manufacture and Use CO2 84.7 0.000 100% 
2.B.8 Hydrogen Production CO2 75.1 0.000 100% 
1.B.2 Oil and Natural Gas CO2 63.0 0.000 100% 
1.A.1 Fuel combustion - Energy Industries - Solid Fuels CH4 57.2 0.000 100% 
3.B.4 Goats N2O 49.3 0.000 100% 
3.A.4 Mules & Asses CH4 45.2 0.000 100% 
3.F Field burning of agricultural residues CH4 43.7 0.000 100% 
3.A.3 Swine CH4 42.5 0.000 100% 
1.A.3.
e 

Railways N2O 37.8 0.000 100% 

5.C Incineration and Open Burning of Waste CO2 37.0 0.000 100% 
5.C Incineration and Open Burning of Waste N2O 36.5 0.000 100% 
1.A.1 Fuel combustion - Energy Industries - Liquid Fuels CH4 32.9 0.000 100% 
2.B.5 Carbide Production CO2 31.6 0.000 100% 
1.A.4 Other Sectors - Liquid Fuels N2O 27.3 0.000 100% 
3.B.4 Goats CH4 27.1 0.000 100% 
3.B.3 Swine N2O 23.8 0.000 100% 
1.B.2 Oil and Natural Gas CH4 22.5 0.000 100% 
2.B.10 Other CO2 20.4 0.000 100% 
1.B.1.
a 

Fugitive emissions from Solid Fuels - Coal mining and 
handling CO2 17.2 0.000 100% 

1.A.4 Other Sectors - Liquid Fuels CH4 14.8 0.000 100% 
2.B.10 Other CH4 12.7 0.000 100% 
3.F Field burning of agricultural residues N2O 10.7 0.000 100% 
2.C.5 Lead Production CO2 7.7 0.000 100% 
2.B.7 Soda Ash Production CO2 6.4 0.000 100% 
1.A.3.
a 

Domestic Aviation N2O 5.6 0.000 100% 

1.B.1.
c 

Fugitive emissions from Solid Fuels - Solid fuel 
transformation N2O 4.7 0.000 100% 

1.A.3.
d 

Domestic Navigation - Liquid Fuels N2O 4.1 0.000 100% 

2.B.5 Carbide Production CH4 3.9 0.000 100% 
1.A.5 Other (Not specified elsewhere) - Liquid Fuels N2O 1.7 0.000 100% 
1.A.3.
d 

Domestic Navigation - Liquid Fuels CH4 1.5 0.000 100% 
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2.B.8 Petrochemical and Carbon Black Production CH4 1.2 0.000 100% 
1.A.5 Other (Not specified elsewhere) - Liquid Fuels CH4 1.0 0.000 100% 
1.A.2 Fuel combustion - Manufacturing Industries and 

Construction - Gaseous Fuels N2O 0.9 0.000 100% 

1.A.3.
e 

Railways CH4 0.7 0.000 100% 

1.A.1 Fuel combustion - Energy Industries - Gaseous Fuels CH4 0.5 0.000 100% 
1.A.1 Fuel combustion - Energy Industries - Gaseous Fuels N2O 0.5 0.000 100% 
1.A.4 Other Sectors - Gaseous Fuels CH4 0.3 0.000 100% 
1.A.4 Other Sectors - Gaseous Fuels N2O 0.3 0.000 100% 
1.A.3.
a 

Domestic Aviation CH4 0.1 0.000 100% 

1.A.5 Other (Not specified elsewhere) - Gaseous Fuels CH4 0.1 0.000 100% 
1.A.5 Other (Not specified elsewhere) - Gaseous Fuels N2O 0.1 0.000 100% 
1.B.2 Oil and Natural Gas N2O 0.1 0.000 100% 
2.C.2 Ferroalloys Production CH4 0.1 0.000 100% 
2.C.3 Aluminium Production Aggreg

ate F-
gases 

0.0 0.000 100% 

1.A.2 Fuel combustion - Manufacturing Industries and 
Construction - Liquid Fuels CH4 0.0 0.000 100% 

1.A.2 Fuel combustion - Manufacturing Industries and 
Construction - Liquid Fuels N2O 0.0 0.000 100% 

1.A.2 Fuel combustion - Manufacturing Industries and 
Construction - Solid Fuels CH4 0.0 0.000 100% 

1.A.2 Fuel combustion - Manufacturing Industries and 
Construction - Solid Fuels N2O 0.0 0.000 100% 

1.A.2 Fuel combustion - Manufacturing Industries and 
Construction - Gaseous Fuels CH4 0.0 0.000 100% 

2.C.1 Iron and Steel Production CH4 0.0 0.000 100% 
2.F.1 Refrigeration and Air conditioning Aggreg

ate F-
gases 

0.0 0.000 100% 

2.B.2 Nitric Acid Production CO2 0.0 0.000 100% 
2.B.2 Nitric Acid Production CH4 0.0 0.000 100% 
2.C.2 Ferroalloys Production N2O 0.0 0.000 100% 
2.F.1.
a 

Refrigeration and Air conditioning  - refrigeration 
and stationary ACs CO2e 0.0 0.000 100% 

2.F.1.
b 

Refrigeration and Air conditioning  - mobile ACs CO2e 0.0 0.000 100% 

C=Confidential data 
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Table A.I.3: Level assessment on emissions including LULUCF for South Africa (2024) with 
the key categories highlighted in green. 

Code Category Title GHG 
2024 

Estima
tes 

Level 
Assess
ment 

Cumul
ative 
Total 

1.A.1 Fuel combustion - Energy Industries - Solid Fuels CO2 194 
648.2 0.301 30% 

4.A.2.b 
Grassland converted to forest land – all pools (i.e., 
biomass, dead organic matter, soil (mineral), soil 
(organic), drained organic soil)  

CO2 -57 
097.6 0.088 39% 

1.A.3.b Road Transportation CO2 56 846.0 0.088 48% 

4.C.2.a 
Forest land converted to Grassland – all pools (i.e., 
biomass, dead organic matter, soil (mineral), soil 
(organic), drained organic soil)   

CO2 36 486.2 0.056 53% 

1.A.1 Fuel combustion - Energy Industries - Liquid Fuels CO2 31 538.0 0.049 58% 
3.A.1.a.i
i Non-dairy Cattle CH4 24 291.0 0.038 62% 

1.B.3 Fugitive emissions from - Other emissions from 
energy production CO2 23 477.0 0.036 66% 

1.A.5 Other (Not specified elsewhere) - Solid Fuels CO2 16 682.9 0.026 68% 

4.C.2.e 
Other land converted to Grassland – all pools (i.e., 
biomass, dead organic matter, soil (mineral), soil 
(organic), drained organic soil)   

CO2 -15 
836.5 0.024 71% 

1.A.2 Fuel combustion - Manufacturing Industries and 
Construction - Solid Fuels CO2 14 635.7 0.023 73% 

4.C.1.a Grassland remaining Grassland – biomass (above 
and below) CO2 -14 

549.9 0.022 75% 

1.A.4 Other Sectors - Liquid Fuels CO2 14 134.1 0.022 77% 

4.A.1.a Forest land remaining forest land – biomass (above 
and below)  CO2 9 345.2 0.014 79% 

3.D.1 Direct N2O Emissions From Managed Soils N2O 8 166.5 0.013 80% 

4.F.2.c 
Grassland converted to other land – all pools (i.e., 
biomass, dead organic matter, soil (mineral), soil 
(organic), drained organic soil)   

CO2 7 549.5 0.012 81% 

5.A Solid Waste Disposal CH4 7 376.7 0.011 82% 
2.C.2 Ferroalloys Production CO2 6 942.5 0.011 83% 
2.C.1 Iron and Steel Production CO2 6 894.0 0.011 84% 
3.A.2 Sheep CH4 6 313.1 0.010 85% 

4.B.2.a 
Forest land converted to Cropland – all pools (i.e., 
biomass, dead organic matter, soil (mineral), soil 
(organic), drained organic soil)  

CO2 5 450.4 0.008 86% 

1.A.2 Fuel combustion - Manufacturing Industries and 
Construction - Gaseous Fuels CO2 5 063.6 0.008 87% 

5.D Wastewater Treatment and Discharge - Industrial CH4 4 720.4 0.007 88% 
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2.A.1 Cement Production CO2 3 846.0 0.006 88% 
1.A.4 Other Sectors - Solid Fuels CO2 3 842.0 0.006 89% 
3.A.1.a.i Dairy Cattle CH4 3 609.0 0.006 90% 
5.D Wastewater Treatment and Discharge - Domestic CH4 3 552.8 0.005 90% 

4.A.2.a 
Cropland converted to forest land – all pools (i.e., 
biomass, dead organic matter, soil (mineral), soil 
(organic), drained organic soil)  

CO2 -3 417.3 0.005 91% 

4.E.1.a Settlements remaining Settlements – biomass 
(above and below) CO2 -3 103.4 0.005 91% 

1.B.3 Fugitive emissions from - Other emissions from 
energy production CH4 2 736.7 0.004 92% 

4.B.2.b 
Grassland converted to Cropland – all pools (i.e., 
biomass, dead organic matter, soil (mineral), soil 
(organic), drained organic soil)  

CO2 2 275.5 0.004 92% 

1.A.2 Fuel combustion - Manufacturing Industries and 
Construction - Liquid Fuels CO2 2 228.1 0.003 92% 

4(II) 
Emissions and removals from drainage and 
rewetting and other management of organic and 
mineral soils 

CH4 2 039.0 0.003 93% 

3.G Liming CO2 1 890.9 0.003 93% 
5.B Biological Treatment of Solid Waste CH4 1 793.2 0.003 93% 

1.B.1.a Fugitive emissions from Solid Fuels - Coal mining 
and handling CH4 1 754.0 0.003 93% 

4.F.2.a 
Forest land converted to other land – all pools (i.e., 
biomass, dead organic matter, soil (mineral), soil 
(organic), drained organic soil)   

CO2 1 744.6 0.003 94% 

4.G Harvested Wood Products CO2 -1 718.3 0.003 94% 

4.C.2.b 
Cropland converted to Grassland – all pools (i.e., 
biomass, dead organic matter, soil (mineral), soil 
(organic), drained organic soil)   

CO2 -1 672.7 0.003 94% 

3.A.4 Goats CH4 1 577.1 0.002 94% 
3.D.2 Indirect N2O Emissions From Managed Soils N2O 1 513.7 0.002 95% 

4.A.2.e 
Other land converted to forest land – all pools (i.e., 
biomass, dead organic matter, soil (mineral), soil 
(organic), drained organic soil)  

CO2 -1 487.8 0.002 95% 

2.C.3 Aluminium Production CO2 1 259.2 0.002 95% 

4.E.2.a 
Forest land converted to settlements – all pools 
(i.e., biomass, dead organic matter, soil (mineral), 
soil (organic), drained organic soil)   

CO2 1 224.3 0.002 95% 

1.A.5 Other (Not specified elsewhere) - Liquid Fuels CO2 1 115.9 0.002 95% 

4.A.2.d 
Settlements converted to forest land – all pools 
(i.e., biomass, dead organic matter, soil (mineral), 
soil (organic), drained organic soil)  

CO2 -1 008.9 0.002 96% 

4.A.1.b Forest land remaining forest land – dead organic 
matter (dead wood and litter)  CO2 -1 006.1 0.002 96% 

1.A.1 Fuel combustion - Energy Industries - Gaseous Fuels CO2 986.5 0.002 96% 
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3.B.4 Poultry N2O 953.0 0.001 96% 
3.B.1.a.i
i Non-dairy Cattle N2O 922.6 0.001 96% 

4(V) Biomass Burning CH4 902.0 0.001 96% 

4.A.2.c 
Wetland converted to forest land – all pools (i.e., 
biomass, dead organic matter, soil (mineral), soil 
(organic), drained organic soil)  

CO2 -850.6 0.001 96% 

5.B Biological Treatment of Solid Waste N2O 826.9 0.001 97% 
1.A.1 Fuel combustion - Energy Industries - Solid Fuels N2O 808.2 0.001 97% 
2.A.2 Lime Production CO2 799.1 0.001 97% 
1.A.3.a Domestic Aviation CO2 775.7 0.001 97% 

4.F.2.e 
Other land converted to other land – all pools (i.e., 
biomass, dead organic matter, soil (mineral), soil 
(organic), drained organic soil)   

CO2 749.9 0.001 97% 

5.D Wastewater Treatment and Discharge - Domestic N2O 733.8 0.001 97% 
1.A.3.b Road Transportation N2O 733.3 0.001 97% 

2.D.2 Non-energy Products from Fuels and Solvent Use - 
Paraffin wax use CO2 715.8 0.001 97% 

4.C.1.c Grassland remaining Grassland – soil (mineral) CO2 -707.2 0.001 98% 
4(V) Biomass Burning N2O 691.9 0.001 98% 
2.B.6 Titanium Dioxide Production CO2 683.3 0.001 98% 
3.B.1.a.i
i Non-dairy Cattle CH4 676.6 0.001 98% 

3.H Urea Application CO2 670.8 0.001 98% 

4.E.2.b 
Cropland converted to settlements – all pools (i.e., 
biomass, dead organic matter, soil (mineral), soil 
(organic), drained organic soil)   

CO2 606.9 0.001 98% 

1.A.3.d Domestic Navigation - Liquid Fuels CO2 562.0 0.001 98% 
3.B.1.a.i Dairy Cattle CH4 556.7 0.001 98% 
1.A.4 Other Sectors - Gaseous Fuels CO2 526.0 0.001 98% 
1.A.5 Other (Not specified elsewhere) - Solid Fuels N2O 503.6 0.001 98% 
2.C.6 Zinc Production CO2 501.9 0.001 98% 

2.D.1 Non-energy Products from Fuels and Solvent Use - 
Lubricant use CO2 461.9 0.001 99% 

4.C.2.d 
Settlements converted to Grassland – all pools (i.e., 
biomass, dead organic matter, soil (mineral), soil 
(organic), drained organic soil)   

CO2 -442.9 0.001 99% 

4(III) Direct N2O emissions from N 
mineralization/immobilization N2O 438.0 0.001 99% 

1.A.3.c Railways CO2 410.1 0.001 99% 

1.B.1.c Fugitive emissions from Solid Fuels - Solid fuel 
transformation CO2 384.6 0.001 99% 
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4.D.2.c.i
ii 

Grassland converted to other wetlands – all pools 
(i.e., biomass, dead organic matter, soil (mineral), 
soil (organic), drained organic soil)   

CO2 -381.2 0.001 99% 

2.B.1 Ammonia Production CO2 378.7 0.001 99% 
1.A.3.b Road Transportation CH4 366.1 0.001 99% 
1.A.5 Other (Not specified elsewhere) - Solid Fuels CH4 341.3 0.001 99% 
2.B.2 Nitric Acid Production N2O 340.4 0.001 99% 
3.B.5 Indirect N2O Emissions From Manure Management N2O 333.0 0.001 99% 

4.D.2.b.i 
Forest land converted to flooded land – all pools 
(i.e., biomass, dead organic matter, soil (mineral), 
soil (organic), drained organic soil)   

CO2 320.1 0.000 99% 

4.B.1.a Cropland remaining Cropland – biomass (above and 
below)  CO2 312.3 0.000 99% 

1.B.1.c Fugitive emissions from Solid Fuels - Solid fuel 
transformation CH4 250.7 0.000 99% 

1.A.5 Other (Not specified elsewhere) - Gaseous Fuels CO2 227.5 0.000 99% 
4.A.1.c Forest land remaining forest land – soil (mineral) CO2 -220.7 0.000 99% 
3.B.1.a.i Dairy Cattle N2O 213.7 0.000 99% 
1.A.4 Other Sectors - Solid Fuels N2O 207.1 0.000 99% 
3.B.3 Swine CH4 205.5 0.000 99% 
3.B.4 Poultry CH4 191.7 0.000 99% 
2.A.3 Glass Production CO2 177.3 0.000 99% 

4.D.2.b.i
ii 

Grassland converted to flooded land – all pools (i.e., 
biomass, dead organic matter, soil (mineral), soil 
(organic), drained organic soil)   

CO2 171.0 0.000 99% 

3.A.4 Horses CH4 170.3 0.000 100% 
5.C Incineration and Open Burning of Waste CH4 167.2 0.000 100% 

4.E.2.c 
Grassland converted to settlements – all pools (i.e., 
biomass, dead organic matter, soil (mineral), soil 
(organic), drained organic soil)   

CO2 -166.9 0.000 100% 

1.A.4 Other Sectors - Solid Fuels CH4 161.8 0.000 100% 
3.B.2 Sheep N2O 158.2 0.000 100% 

4.C.2.c 
Wetland converted to Grassland – all pools (i.e., 
biomass, dead organic matter, soil (mineral), soil 
(organic), drained organic soil)   

CO2 -144.4 0.000 100% 

2.A.4 Other Process Uses of Carbonates CO2 133.6 0.000 100% 
2.B.1 Ammonia Production CH4 113.7 0.000 100% 
4.D.1.c Other Wetlands Remaining Other Wetlands CO2 -109.4 0.000 100% 
1.A.1 Fuel combustion - Energy Industries - Liquid Fuels N2O 109.3 0.000 100% 
2.B.8 Petrochemical and Carbon Black Production CO2 95.1 0.000 100% 
4.D.1.b Flooded Land Remaining Flooded Land CO2 89.4 0.000 100% 
3.B.2 Sheep CH4 88.6 0.000 100% 
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2.G Other Product Manufacture and Use CO2 84.7 0.000 100% 

4.D.2.c.i 
Forest land converted to other wetlands – all pools 
(i.e., biomass, dead organic matter, soil (mineral), 
soil (organic), drained organic soil)   

CO2 78.6 0.000 100% 

2.B.8 Hydrogen Production CO2 75.1 0.000 100% 

4.D.2.c.i
i 

Cropland converted to other wetlands – all pools 
(i.e., biomass, dead organic matter, soil (mineral), 
soil (organic), drained organic soil)   

CO2 -73.7 0.000 100% 

1.B.2 Oil and Natural Gas CO2 63.0 0.000 100% 
1.A.1 Fuel combustion - Energy Industries - Solid Fuels CH4 57.2 0.000 100% 

4(I) Direct N2O emissions from N inputs to managed 
soils N2O 54.2 0.000 100% 

4.C.1.b Grassland remaining Grassland – dead organic 
matter (dead wood and litter) CO2 -49.8 0.000 100% 

3.B.4 Goats N2O 49.3 0.000 100% 
4(IV) Indirect N2O Emissions from Managed Soils N2O 46.7 0.000 100% 

4.D.2.b.i
i 

Cropland converted to flooded land – all pools (i.e., 
biomass, dead organic matter, soil (mineral), soil 
(organic), drained organic soil)   

CO2 46.3 0.000 100% 

3.A.4 Mules & Asses CH4 45.2 0.000 100% 
3.F Field burning of agricultural residues CH4 43.7 0.000 100% 
3.A.3 Swine CH4 42.5 0.000 100% 

4.B.2.e 
Other land converted to Cropland – all pools (i.e., 
biomass, dead organic matter, soil (mineral), soil 
(organic), drained organic soil)  

CO2 38.2 0.000 100% 

1.A.3.e Railways N2O 37.8 0.000 100% 
5.C Incineration and Open Burning of Waste CO2 37.0 0.000 100% 
5.C Incineration and Open Burning of Waste N2O 36.5 0.000 100% 

4.E.2.e 
Other land converted to settlements – all pools 
(i.e., biomass, dead organic matter, soil (mineral), 
soil (organic), drained organic soil)   

CO2 -35.8 0.000 100% 

4.C.1.e Grassland remaining Grassland – drained organic 
soil CO2 -35.2 0.000 100% 

4.B.2.c 
Wetland converted to Cropland – all pools (i.e., 
biomass, dead organic matter, soil (mineral), soil 
(organic), drained organic soil)  

CO2 33.5 0.000 100% 

4.F.2.d 
Settlements converted to other land – all pools (i.e., 
biomass, dead organic matter, soil (mineral), soil 
(organic), drained organic soil)   

CO2 33.3 0.000 100% 

1.A.1 Fuel combustion - Energy Industries - Liquid Fuels CH4 32.9 0.000 100% 
2.B.5 Carbide Production CO2 31.6 0.000 100% 

4.D.2.c.
v 

Other land converted to other wetlands – all pools 
(i.e., biomass, dead organic matter, soil (mineral), 
soil (organic), drained organic soil)   

CO2 -28.4 0.000 100% 

1.A.4 Other Sectors - Liquid Fuels N2O 27.3 0.000 100% 
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3.B.4 Goats CH4 27.1 0.000 100% 
3.B.3 Swine N2O 23.8 0.000 100% 
1.B.2 Oil and Natural Gas CH4 22.5 0.000 100% 

4.B.1.b Cropland remaining Cropland – dead organic 
matter (dead wood and litter)  CO2 -22.1 0.000 100% 

4.B.2.d 
Settlements converted to Cropland – all pools (i.e., 
biomass, dead organic matter, soil (mineral), soil 
(organic), drained organic soil)  

CO2 20.7 0.000 100% 

2.B.10 Other CO2 20.4 0.000 100% 

4.E.2.d 
Settlements converted to settlements – all pools 
(i.e., biomass, dead organic matter, soil (mineral), 
soil (organic), drained organic soil)   

CO2 20.4 0.000 100% 

1.B.1.a Fugitive emissions from Solid Fuels - Coal mining 
and handling CO2 17.2 0.000 100% 

4.F.2.b 
Cropland converted to other land – all pools (i.e., 
biomass, dead organic matter, soil (mineral), soil 
(organic), drained organic soil)   

CO2 15.7 0.000 100% 

4.B.1.c Cropland remaining Cropland – soil (mineral) CO2 -15.2 0.000 100% 
1.A.4 Other Sectors - Liquid Fuels CH4 14.8 0.000 100% 
2.B.10 Other CH4 12.7 0.000 100% 

4.D.2.c.i
v 

Settlements converted to other wetlands – all pools 
(i.e., biomass, dead organic matter, soil (mineral), 
soil (organic), drained organic soil)   

CO2 -11.3 0.000 100% 

3.F Field burning of agricultural residues N2O 10.7 0.000 100% 
4.B.1.e Cropland remaining Cropland – drained organic soil  CO2 -9.4 0.000 100% 
2.C.5 Lead Production CO2 7.7 0.000 100% 
2.B.7 Soda Ash Production CO2 6.4 0.000 100% 
1.A.3.a Domestic Aviation N2O 5.6 0.000 100% 

4.D.2.b.i
v 

Settlements converted to flooded land – all pools 
(i.e., biomass, dead organic matter, soil (mineral), 
soil (organic), drained organic soil)   

CO2 5.5 0.000 100% 

1.B.1.c Fugitive emissions from Solid Fuels - Solid fuel 
transformation N2O 4.7 0.000 100% 

1.A.3.d Domestic Navigation - Liquid Fuels N2O 4.1 0.000 100% 
2.B.5 Carbide Production CH4 3.9 0.000 100% 

4.E.1.b Settlements remaining Settlements – dead organic 
matter (dead wood and litter) CO2 1.7 0.000 100% 

1.A.5 Other (Not specified elsewhere) - Liquid Fuels N2O 1.7 0.000 100% 
1.A.3.d Domestic Navigation - Liquid Fuels CH4 1.5 0.000 100% 
2.B.8 Petrochemical and Carbon Black Production CH4 1.2 0.000 100% 
1.A.5 Other (Not specified elsewhere) - Liquid Fuels CH4 1.0 0.000 100% 

1.A.2 Fuel combustion - Manufacturing Industries and 
Construction - Gaseous Fuels N2O 0.9 0.000 100% 

1.A.3.e Railways CH4 0.7 0.000 100% 
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1.A.1 Fuel combustion - Energy Industries - Gaseous Fuels CH4 0.5 0.000 100% 
1.A.1 Fuel combustion - Energy Industries - Gaseous Fuels N2O 0.5 0.000 100% 
      

1.A.4 Other Sectors - Gaseous Fuels N2O 0.3 0.000 100% 
1.A.3.a Domestic Aviation CH4 0.1 0.000 100% 
1.A.5 Other (Not specified elsewhere) - Gaseous Fuels CH4 0.1 0.000 100% 
1.A.5 Other (Not specified elsewhere) - Gaseous Fuels N2O 0.1 0.000 100% 
1.B.2 Oil and Natural Gas N2O 0.1 0.000 100% 
2.C.2 Ferroalloys Production CH4 0.1 0.000 100% 

2.C.3 Aluminium Production 
Aggreg
ate F-
gases 

0.0 0.000 100% 

1.A.2 Fuel combustion - Manufacturing Industries and 
Construction - Liquid Fuels CH4 0.0 0.000 100% 

1.A.2 Fuel combustion - Manufacturing Industries and 
Construction - Liquid Fuels N2O 0.0 0.000 100% 

1.A.2 Fuel combustion - Manufacturing Industries and 
Construction - Solid Fuels CH4 0.0 0.000 100% 

1.A.2 Fuel combustion - Manufacturing Industries and 
Construction - Solid Fuels N2O 0.0 0.000 100% 

1.A.2 Fuel combustion - Manufacturing Industries and 
Construction - Gaseous Fuels CH4 0.0 0.000 100% 

2.C.1 Iron and Steel Production CH4 0.0 0.000 100% 

2.F.1 Refrigeration and Air conditioning 
Aggreg
ate F-
gases 

0.0 0.000 100% 

2.B.2 Nitric Acid Production CO2 0.0 0.000 100% 
2.B.2 Nitric Acid Production CH4 0.0 0.000 100% 
2.C.2 Ferroalloys Production N2O 0.0 0.000 100% 

2.F.1.a Refrigeration and Air conditioning  - refrigeration 
and stationary ACs CO2e 0.0 0.000 100% 

2.F.1.b Refrigeration and Air conditioning  - mobile ACs CO2e 0.0 0.000 100% 

4.D.2.b.
v 

Other land converted to flooded land – all pools 
(i.e., biomass, dead organic matter, soil (mineral), 
soil (organic), drained organic soil)   

CO2 0.0 0.000 100% 

4.E.1.c Settlements remaining Settlements – soil (mineral) CO2 0.0 0.000 100% 

4.F.1.a Other land remaining Other land – biomass (above 
and below) CO2 0.0 0.000 100% 

4.F.1.b Other land remaining Other land – dead organic 
matter (dead wood and litter) CO2 0.0 0.000 100% 

4.F.1.c Other land remaining Other land – soil (mineral) CO2 0.0 0.000 100% 

4(II) 
Emissions and removals from drainage and 
rewetting and other management of organic and 
mineral soils 

CO2 0.0 0.000 100% 

 C=Confidential data 
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Table A.I.4: Trend assessment on emissions excluding LULUCF for South Africa (1990 - 2024) with the key categories highlighted in green. 

Code Category Title GHG 1990 Estimates 2024 Estimates Contribution to 
Trend Cumulative Total 

1.A.1 Fuel combustion - Energy Industries - Solid Fuels CO2 137 910.7 194 648.2 32% 32% 
1.A.4 Other Sectors - Solid Fuels CO2 33 356.7 3 842.0 17% 49% 
1.A.3.b Road Transportation CO2 41 755.4 56 846.0 9% 58% 
1.A.4 Other Sectors - Liquid Fuels CO2 5 480.3 14 134.1 5% 63% 
1.A.5 Other (Not specified elsewhere) - Solid Fuels CO2 9 748.0 16 682.9 4% 67% 
2.C.2 Ferroalloys Production CO2 1 186.9 6 942.5 3% 70% 
2.C.1 Iron and Steel Production CO2 12 597.0 6 894.0 3% 73% 
1.A.1 Fuel combustion - Energy Industries - Liquid Fuels CO2 26 631.5 31 538.0 3% 76% 
5.A Solid Waste Disposal CH4 2 821.7 7 376.7 3% 79% 
3.A.1.a.ii Non-dairy Cattle CH4 28 133.1 24 291.0 2% 81% 
3.A.2 Sheep CH4 10 019.9 6 313.1 2% 83% 
1.A.2 Fuel combustion - Manufacturing Industries and Construction - Gaseous Fuels CO2 1 655.0 5 063.6 2% 85% 
1.A.3.a Domestic Aviation CO2 3 408.9 775.7 2% 86% 
1.B.3 Fugitive emissions from - Other emissions from energy production CO2 25 903.1 23 477.0 1% 88% 
1.A.2 Fuel combustion - Manufacturing Industries and Construction - Solid Fuels CO2 12 921.6 14 635.7 1% 89% 
5.D Wastewater Treatment and Discharge - Domestic CH4 2 297.1 3 552.8 1% 89% 
1.A.5 Other (Not specified elsewhere) - Liquid Fuels CO2 2 282.2 1 115.9 1% 90% 
1.A.2 Fuel combustion - Manufacturing Industries and Construction - Liquid Fuels CO2 1 079.8 2 228.1 1% 91% 
2.C.3 Aluminium Production CO2 254.0 1 259.2 1% 91% 
5.B Biological Treatment of Solid Waste CH4 858.5 1 793.2 1% 92% 
2.B.2 Nitric Acid Production N2O 1 227.4 340.4 1% 92% 
2.D.2 Non-energy Products from Fuels and Solvent Use - Paraffin wax use CO2 0.0 715.8 0% 93% 
1.B.2 Oil and Natural Gas CO2 773.3 63.0 0% 93% 
3.A.4 Goats CH4 2 285.5 1 577.1 0% 94% 
3.A.1.a.i Dairy Cattle CH4 3 021.0 3 609.0 0% 94% 
3.B.4 Poultry N2O 367.6 953.0 0% 94% 
3.G Liming CO2 2 470.8 1 890.9 0% 95% 
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3.H Urea Application CO2 91.0 670.8 0% 95% 
1.A.4 Other Sectors - Gaseous Fuels CO2 11.2 526.0 0% 95% 
3.D.2 Indirect N2O Emissions From Managed Soils N2O 1 008.9 1 513.7 0% 95% 
1.A.1 Fuel combustion - Energy Industries - Gaseous Fuels CO2 1 466.1 986.5 0% 96% 
5.D Wastewater Treatment and Discharge - Industrial CH4 4 250.7 4 720.4 0% 96% 
2.D.1 Non-energy Products from Fuels and Solvent Use - Lubricant use CO2 0.0 461.9 0% 96% 
2.A.1 Cement Production CO2 4 252.5 3 846.0 0% 97% 
2.C.6 Zinc Production CO2 128.7 501.9 0% 97% 
1.B.1.c Fugitive emissions from Solid Fuels - Solid fuel transformation CO2 20.4 384.6 0% 97% 
5.B Biological Treatment of Solid Waste N2O 487.5 826.9 0% 97% 
2.A.2 Lime Production CO2 488.0 799.1 0% 97% 
2.B.6 Titanium Dioxide Production CO2 382.1 683.3 0% 97% 
5.D Wastewater Treatment and Discharge - Domestic N2O 474.4 733.8 0% 98% 
1.B.1.a Fugitive emissions from Solid Fuels - Coal mining and handling CH4 1 495.4 1 754.0 0% 98% 
1.A.3.c Railways CO2 664.3 410.1 0% 98% 
3.D.1 Direct N2O Emissions From Managed Soils N2O 7 914.1 8 166.5 0% 98% 
1.A.1 Fuel combustion - Energy Industries - Solid Fuels N2O 566.5 808.2 0% 98% 
1.B.1.c Fugitive emissions from Solid Fuels - Solid fuel transformation CH4 18.3 250.7 0% 98% 
1.A.5 Other (Not specified elsewhere) - Solid Fuels N2O 285.8 503.6 0% 98% 
1.A.3.b Road Transportation N2O 519.5 733.3 0% 99% 
1.A.4 Other Sectors - Solid Fuels N2O 392.5 207.1 0% 99% 
1.A.3.d Domestic Navigation - Liquid Fuels CO2 389.7 562.0 0% 99% 
1.B.3 Fugitive emissions from - Other emissions from energy production CH4 2 905.1 2 736.7 0% 99% 
1.A.5 Other (Not specified elsewhere) - Solid Fuels CH4 192.7 341.3 0% 99% 
2.A.4 Other Process Uses of Carbonates CO2 0.0 133.6 0% 99% 
3.B.1.a.ii Non-dairy Cattle N2O 806.4 922.6 0% 99% 
3.B.4 Poultry CH4 79.2 191.7 0% 99% 
1.A.1 Fuel combustion - Energy Industries - Liquid Fuels N2O 2.2 109.3 0% 99% 
2.A.3 Glass Production CO2 85.0 177.3 0% 99% 
3.B.1.a.i Dairy Cattle CH4 466.0 556.7 0% 99% 
2.G Other Product Manufacture and Use CO2 0.0 84.7 0% 99% 
2.B.8 Hydrogen Production CO2 0.0 75.1 0% 99% 
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1.A.5 Other (Not specified elsewhere) - Gaseous Fuels CO2 153.4 227.5 0% 99% 
1.A.2 Fuel combustion - Manufacturing Industries and Construction - Solid Fuels N2O 73.2 0.0 0% 99% 
3.B.5 Indirect N2O Emissions From Manure Management N2O 268.3 333.0 0% 100% 
5.C Incineration and Open Burning of Waste CH4 108.1 167.2 0% 100% 
3.A.4 Horses CH4 115.9 170.3 0% 100% 
3.B.2 Sheep CH4 134.6 88.6 0% 100% 
2.B.1 Ammonia Production CO2 423.7 378.7 0% 100% 
1.A.2 Fuel combustion - Manufacturing Industries and Construction - Solid Fuels CH4 44.6 0.0 0% 100% 
1.A.4 Other Sectors - Solid Fuels CH4 205.9 161.8 0% 100% 
3.B.2 Sheep N2O 199.0 158.2 0% 100% 
2.B.1 Ammonia Production CH4 76.3 113.7 0% 100% 
3.B.1.a.i Dairy Cattle N2O 178.9 213.7 0% 100% 
3.B.3 Swine CH4 237.1 205.5 0% 100% 
2.B.5 Carbide Production CO2 1.7 31.6 0% 100% 
1.A.3.e Railways N2O 67.5 37.8 0% 100% 
3.B.1.a.ii Non-dairy Cattle CH4 703.2 676.6 0% 100% 
2.B.8 Petrochemical and Carbon Black Production CO2 121.0 95.1 0% 100% 
2.B.10 Other CO2 0.0 20.4 0% 100% 
1.A.1 Fuel combustion - Energy Industries - Liquid Fuels CH4 13.0 32.9 0% 100% 
1.A.3.a Domestic Aviation N2O 24.8 5.6 0% 100% 
3.A.4 Mules & Asses CH4 62.7 45.2 0% 100% 
3.B.4 Goats N2O 66.8 49.3 0% 100% 
1.A.1 Fuel combustion - Energy Industries - Solid Fuels CH4 39.9 57.2 0% 100% 
1.A.4 Other Sectors - Liquid Fuels N2O 11.3 27.3 0% 100% 
5.C Incineration and Open Burning of Waste CO2 24.0 37.0 0% 100% 
5.C Incineration and Open Burning of Waste N2O 23.6 36.5 0% 100% 
2.B.10 Other CH4 0.0 12.7 0% 100% 
1.B.2 Oil and Natural Gas CH4 10.0 22.5 0% 100% 
3.B.4 Goats CH4 38.5 27.1 0% 100% 
1.A.4 Other Sectors - Liquid Fuels CH4 6.1 14.8 0% 100% 
2.C.5 Lead Production CO2 16.0 7.7 0% 100% 
3.A.3 Swine CH4 49.0 42.5 0% 100% 
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2.B.7 Soda Ash Production CO2 0.0 6.4 0% 100% 
1.A.2 Fuel combustion - Manufacturing Industries and Construction - Gaseous Fuels CH4 6.3 0.0 0% 100% 
1.B.1.c Fugitive emissions from Solid Fuels - Solid fuel transformation N2O 0.3 4.7 0% 100% 
2.B.5 Carbide Production CH4 0.0 3.9 0% 100% 
3.B.3 Swine N2O 27.4 23.8 0% 100% 
3.F Field burning of agricultural residues CH4 47.2 43.7 0% 100% 
1.A.5 Other (Not specified elsewhere) - Liquid Fuels N2O 4.7 1.7 0% 100% 
1.A.2 Fuel combustion - Manufacturing Industries and Construction - Liquid Fuels CH4 2.6 0.0 0% 100% 
1.B.1.a Fugitive emissions from Solid Fuels - Coal mining and handling CO2 14.7 17.2 0% 100% 
1.A.3.b Road Transportation CH4 368.5 366.1 0% 100% 
1.A.2 Fuel combustion - Manufacturing Industries and Construction - Liquid Fuels N2O 2.1 0.0 0% 100% 
2.C.2 Ferroalloys Production CH4 1.6 0.1 0% 100% 
1.A.5 Other (Not specified elsewhere) - Liquid Fuels CH4 2.5 1.0 0% 100% 
2.B.8 Petrochemical and Carbon Black Production CH4 0.1 1.2 0% 100% 
3.F Field burning of agricultural residues N2O 11.6 10.7 0% 100% 
1.B.2 Oil and Natural Gas N2O 0.8 0.1 0% 100% 
1.A.3.a Domestic Aviation CH4 0.7 0.1 0% 100% 
1.A.3.d Domestic Navigation - Liquid Fuels N2O 3.6 4.1 0% 100% 
1.A.3.d Domestic Navigation - Liquid Fuels CH4 1.0 1.5 0% 100% 
1.A.3.e Railways CH4 1.0 0.7 0% 100% 
1.A.4 Other Sectors - Gaseous Fuels CH4 0.0 0.3 0% 100% 
1.A.4 Other Sectors - Gaseous Fuels N2O 0.0 0.3 0% 100% 
1.A.1 Fuel combustion - Energy Industries - Gaseous Fuels CH4 0.7 0.5 0% 100% 
1.A.1 Fuel combustion - Energy Industries - Gaseous Fuels N2O 0.7 0.5 0% 100% 
1.A.5 Other (Not specified elsewhere) - Gaseous Fuels CH4 0.1 0.1 0% 100% 
1.A.5 Other (Not specified elsewhere) - Gaseous Fuels N2O 0.1 0.1 0% 100% 

2.C.3 Aluminium Production Aggregate F-
gases 0.0 0.0 0% 100% 

1.A.2 Fuel combustion - Manufacturing Industries and Construction - Gaseous Fuels N2O 0.9 0.9 0% 100% 
2.C.1 Iron and Steel Production CH4 0.0 0.0 0% 100% 

2.F.1 Refrigeration and Air conditioning Aggregate F-
gases 0.0 0.0 0% 100% 

2.B.2 Nitric Acid Production CO2 0.0 0.0 0% 100% 
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2.B.2 Nitric Acid Production CH4 0.0 0.0 0% 100% 
2.C.2 Ferroalloys Production N2O 0.0 0.0 0% 100% 
2.F.1.a Refrigeration and Air conditioning  - refrigeration and stationary ACs CO2e 0.0 0.0 0% 100% 
2.F.1.b Refrigeration and Air conditioning  - mobile ACs CO2e 0.0 0.0 0% 100% 

C=Confidential data 
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Table A.I.5: Trend assessment on emissions including LULUCF for South Africa (1990 - 2024) with the key categories highlighted in green. 

Code Category Title GHG 1990 Estimates 2024 Estimates Contribution to 
Trend Cumulative Total 

1.A.1 Fuel combustion - Energy Industries - Solid Fuels CO2 137 910.7 194 648.2 21% 21% 
1.A.4 Other Sectors - Solid Fuels CO2 33 356.7 3 842.0 11% 32% 

4.A.2.b Grassland converted to forest land – all pools (i.e., biomass, dead organic matter, 
soil (mineral), soil (organic), drained organic soil)  CO2 -29 846.3 -57 097.6 10% 42% 

4.C.2.a Forest land converted to Grassland – all pools (i.e., biomass, dead organic 
matter, soil (mineral), soil (organic), drained organic soil)   CO2 14 927.0 36 486.2 8% 50% 

1.A.3.b Road Transportation CO2 41 755.4 56 846.0 6% 55% 
4.A.1.a Forest land remaining forest land – biomass (above and below)  CO2 20 674.8 9 345.2 4% 59% 

4.C.2.e Other land converted to Grassland – all pools (i.e., biomass, dead organic matter, 
soil (mineral), soil (organic), drained organic soil)   CO2 -5 730.6 -15 836.5 4% 63% 

1.A.4 Other Sectors - Liquid Fuels CO2 5 480.3 14 134.1 3% 66% 
4.C.1.a Grassland remaining Grassland – biomass (above and below) CO2 -5 937.9 -14 549.9 3% 69% 
1.A.5 Other (Not specified elsewhere) - Solid Fuels CO2 9 748.0 16 682.9 3% 72% 
2.C.2 Ferroalloys Production CO2 1 186.9 6 942.5 2% 74% 
2.C.1 Iron and Steel Production CO2 12 597.0 6 894.0 2% 76% 
1.A.1 Fuel combustion - Energy Industries - Liquid Fuels CO2 26 631.5 31 538.0 2% 78% 
5.A Solid Waste Disposal CH4 2 821.7 7 376.7 2% 80% 
3.A.1.a.ii Non-dairy Cattle CH4 28 133.1 24 291.0 1% 81% 
3.A.2 Sheep CH4 10 019.9 6 313.1 1% 82% 
1.A.2 Fuel combustion - Manufacturing Industries and Construction - Gaseous Fuels CO2 1 655.0 5 063.6 1% 84% 

4.F.2.c Grassland converted to other land – all pools (i.e., biomass, dead organic matter, 
soil (mineral), soil (organic), drained organic soil)   CO2 4 685.3 7 549.5 1% 85% 

4.B.2.a Forest land converted to Cropland – all pools (i.e., biomass, dead organic matter, 
soil (mineral), soil (organic), drained organic soil)  CO2 2 736.2 5 450.4 1% 86% 

1.A.3.a Domestic Aviation CO2 3 408.9 775.7 1% 87% 
1.B.3 Fugitive emissions from - Other emissions from energy production CO2 25 903.1 23 477.0 1% 88% 
4.E.1.a Settlements remaining Settlements – biomass (above and below) CO2 -1 336.8 -3 103.4 1% 88% 
1.A.2 Fuel combustion - Manufacturing Industries and Construction - Solid Fuels CO2 12 921.6 14 635.7 1% 89% 
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4(II) Emissions and removals from drainage and rewetting and other management of 
organic and mineral soils CH4 656.2 2 039.0 1% 89% 

5.D Wastewater Treatment and Discharge - Domestic CH4 2 297.1 3 552.8 0% 90% 
1.A.5 Other (Not specified elsewhere) - Liquid Fuels CO2 2 282.2 1 115.9 0% 90% 
1.A.2 Fuel combustion - Manufacturing Industries and Construction - Liquid Fuels CO2 1 079.8 2 228.1 0% 91% 

4.F.2.a Forest land converted to other land – all pools (i.e., biomass, dead organic 
matter, soil (mineral), soil (organic), drained organic soil)   CO2 623.0 1 744.6 0% 91% 

2.C.3 Aluminium Production CO2 254.0 1 259.2 0% 91% 
5.B Biological Treatment of Solid Waste CH4 858.5 1 793.2 0% 92% 
2.B.2 Nitric Acid Production N2O 1 227.4 340.4 0% 92% 

4.C.2.c Wetland converted to Grassland – all pools (i.e., biomass, dead organic matter, 
soil (mineral), soil (organic), drained organic soil)   CO2 720.2 -144.4 0% 92% 

4.C.2.b Cropland converted to Grassland – all pools (i.e., biomass, dead organic matter, 
soil (mineral), soil (organic), drained organic soil)   CO2 -2 520.7 -1 672.7 0% 93% 

4.E.2.b Cropland converted to settlements – all pools (i.e., biomass, dead organic 
matter, soil (mineral), soil (organic), drained organic soil)   CO2 -126.2 606.9 0% 93% 

2.D.2 Non-energy Products from Fuels and Solvent Use - Paraffin wax use CO2 0.0 715.8 0% 93% 
1.B.2 Oil and Natural Gas CO2 773.3 63.0 0% 94% 
3.A.4 Goats CH4 2 285.5 1 577.1 0% 94% 
4.G Harvested Wood Products CO2 -1 035.6 -1 718.3 0% 94% 
3.A.1.a.i Dairy Cattle CH4 3 021.0 3 609.0 0% 94% 
3.B.4 Poultry N2O 367.6 953.0 0% 94% 
3.G Liming CO2 2 470.8 1 890.9 0% 95% 
3.H Urea Application CO2 91.0 670.8 0% 95% 
1.A.4 Other Sectors - Gaseous Fuels CO2 11.2 526.0 0% 95% 

4.E.2.a Forest land converted to settlements – all pools (i.e., biomass, dead organic 
matter, soil (mineral), soil (organic), drained organic soil)   CO2 716.6 1 224.3 0% 95% 

3.D.2 Indirect N2O Emissions From Managed Soils N2O 1 008.9 1 513.7 0% 95% 
1.A.1 Fuel combustion - Energy Industries - Gaseous Fuels CO2 1 466.1 986.5 0% 96% 
5.D Wastewater Treatment and Discharge - Industrial CH4 4 250.7 4 720.4 0% 96% 
2.D.1 Non-energy Products from Fuels and Solvent Use - Lubricant use CO2 0.0 461.9 0% 96% 

4.A.2.a Cropland converted to forest land – all pools (i.e., biomass, dead organic matter, 
soil (mineral), soil (organic), drained organic soil)  CO2 -2 955.4 -3 417.3 0% 96% 
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4.B.2.b Grassland converted to Cropland – all pools (i.e., biomass, dead organic matter, 
soil (mineral), soil (organic), drained organic soil)  CO2 2 737.2 2 275.5 0% 96% 

2.A.1 Cement Production CO2 4 252.5 3 846.0 0% 96% 
4.B.1.a Cropland remaining Cropland – biomass (above and below)  CO2 714.8 312.3 0% 97% 
2.C.6 Zinc Production CO2 128.7 501.9 0% 97% 
1.B.1.c Fugitive emissions from Solid Fuels - Solid fuel transformation CO2 20.4 384.6 0% 97% 

4.A.2.e Other land converted to forest land – all pools (i.e., biomass, dead organic 
matter, soil (mineral), soil (organic), drained organic soil)  CO2 -1 127.6 -1 487.8 0% 97% 

4.A.2.d Settlements converted to forest land – all pools (i.e., biomass, dead organic 
matter, soil (mineral), soil (organic), drained organic soil)  CO2 -662.7 -1 008.9 0% 97% 

5.B Biological Treatment of Solid Waste N2O 487.5 826.9 0% 97% 

4.C.2.d Settlements converted to Grassland – all pools (i.e., biomass, dead organic 
matter, soil (mineral), soil (organic), drained organic soil)   CO2 -127.4 -442.9 0% 97% 

2.A.2 Lime Production CO2 488.0 799.1 0% 98% 
2.B.6 Titanium Dioxide Production CO2 382.1 683.3 0% 98% 
4.A.1.c Forest land remaining forest land – soil (mineral) CO2 71.6 -220.7 0% 98% 
5.D Wastewater Treatment and Discharge - Domestic N2O 474.4 733.8 0% 98% 
1.B.1.a Fugitive emissions from Solid Fuels - Coal mining and handling CH4 1 495.4 1 754.0 0% 98% 
1.A.3.c Railways CO2 664.3 410.1 0% 98% 
3.D.1 Direct N2O Emissions From Managed Soils N2O 7 914.1 8 166.5 0% 98% 

4.A.2.c Wetland converted to forest land – all pools (i.e., biomass, dead organic matter, 
soil (mineral), soil (organic), drained organic soil)  CO2 -1 093.7 -850.6 0% 98% 

1.A.1 Fuel combustion - Energy Industries - Solid Fuels N2O 566.5 808.2 0% 98% 
1.B.1.c Fugitive emissions from Solid Fuels - Solid fuel transformation CH4 18.3 250.7 0% 98% 
1.A.5 Other (Not specified elsewhere) - Solid Fuels N2O 285.8 503.6 0% 98% 
1.A.3.b Road Transportation N2O 519.5 733.3 0% 99% 
1.A.4 Other Sectors - Solid Fuels N2O 392.5 207.1 0% 99% 
1.A.3.d Domestic Navigation - Liquid Fuels CO2 389.7 562.0 0% 99% 
1.B.3 Fugitive emissions from - Other emissions from energy production CH4 2 905.1 2 736.7 0% 99% 

4.D.2.b.i Forest land converted to flooded land – all pools (i.e., biomass, dead organic 
matter, soil (mineral), soil (organic), drained organic soil)   CO2 155.1 320.1 0% 99% 

4.B.2.c Wetland converted to Cropland – all pools (i.e., biomass, dead organic matter, 
soil (mineral), soil (organic), drained organic soil)  CO2 183.8 33.5 0% 99% 

1.A.5 Other (Not specified elsewhere) - Solid Fuels CH4 192.7 341.3 0% 99% 
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2.A.4 Other Process Uses of Carbonates CO2 0.0 133.6 0% 99% 
4.A.1.b Forest land remaining forest land – dead organic matter (dead wood and litter)  CO2 -1 135.5 -1 006.1 0% 99% 

4.D.2.b.iii Grassland converted to flooded land – all pools (i.e., biomass, dead organic 
matter, soil (mineral), soil (organic), drained organic soil)   CO2 43.2 171.0 0% 99% 

3.B.1.a.ii Non-dairy Cattle N2O 806.4 922.6 0% 99% 
3.B.4 Poultry CH4 79.2 191.7 0% 99% 

4.F.2.e Other land converted to other land – all pools (i.e., biomass, dead organic 
matter, soil (mineral), soil (organic), drained organic soil)   CO2 640.8 749.9 0% 99% 

1.A.1 Fuel combustion - Energy Industries - Liquid Fuels N2O 2.2 109.3 0% 99% 
2.A.3 Glass Production CO2 85.0 177.3 0% 99% 

4.E.2.c Grassland converted to settlements – all pools (i.e., biomass, dead organic 
matter, soil (mineral), soil (organic), drained organic soil)   CO2 -75.7 -166.9 0% 99% 

3.B.1.a.i Dairy Cattle CH4 466.0 556.7 0% 99% 
4(III) Direct N2O emissions from N mineralization/immobilization N2O 348.6 438.0 0% 99% 
2.G Other Product Manufacture and Use CO2 0.0 84.7 0% 99% 

4.D.2.c.i Forest land converted to other wetlands – all pools (i.e., biomass, dead organic 
matter, soil (mineral), soil (organic), drained organic soil)   CO2 159.7 78.6 0% 99% 

4.D.2.c.iii Grassland converted to other wetlands – all pools (i.e., biomass, dead organic 
matter, soil (mineral), soil (organic), drained organic soil)   CO2 -303.0 -381.2 0% 99% 

2.B.8 Hydrogen Production CO2 0.0 75.1 0% 99% 
1.A.5 Other (Not specified elsewhere) - Gaseous Fuels CO2 153.4 227.5 0% 99% 
1.A.2 Fuel combustion - Manufacturing Industries and Construction - Solid Fuels N2O 73.2 0.0 0% 99% 
4(V) Biomass Burning CH4 974.5 902.0 0% 100% 
3.B.5 Indirect N2O Emissions From Manure Management N2O 268.3 333.0 0% 100% 
4.D.1.b Flooded Land Remaining Flooded Land CO2 28.6 89.4 0% 100% 
5.C Incineration and Open Burning of Waste CH4 108.1 167.2 0% 100% 
3.A.4 Horses CH4 115.9 170.3 0% 100% 
3.B.2 Sheep CH4 134.6 88.6 0% 100% 
2.B.1 Ammonia Production CO2 423.7 378.7 0% 100% 
1.A.2 Fuel combustion - Manufacturing Industries and Construction - Solid Fuels CH4 44.6 0.0 0% 100% 
1.A.4 Other Sectors - Solid Fuels CH4 205.9 161.8 0% 100% 

4.D.2.c.ii Cropland converted to other wetlands – all pools (i.e., biomass, dead organic 
matter, soil (mineral), soil (organic), drained organic soil)   CO2 -116.8 -73.7 0% 100% 

3.B.2 Sheep N2O 199.0 158.2 0% 100% 
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4(I) Direct N2O emissions from N inputs to managed soils N2O 13.6 54.2 0% 100% 

4.D.2.b.ii Cropland converted to flooded land – all pools (i.e., biomass, dead organic 
matter, soil (mineral), soil (organic), drained organic soil)   CO2 8.2 46.3 0% 100% 

2.B.1 Ammonia Production CH4 76.3 113.7 0% 100% 

4.B.2.e Other land converted to Cropland – all pools (i.e., biomass, dead organic matter, 
soil (mineral), soil (organic), drained organic soil)  CO2 1.5 38.2 0% 100% 

3.B.1.a.i Dairy Cattle N2O 178.9 213.7 0% 100% 
3.B.3 Swine CH4 237.1 205.5 0% 100% 

4.E.2.e Other land converted to settlements – all pools (i.e., biomass, dead organic 
matter, soil (mineral), soil (organic), drained organic soil)   CO2 -4.9 -35.8 0% 100% 

2.B.5 Carbide Production CO2 1.7 31.6 0% 100% 
1.A.3.e Railways N2O 67.5 37.8 0% 100% 
4(IV) Indirect N2O Emissions from Managed Soils N2O 18.1 46.7 0% 100% 
3.B.1.a.ii Non-dairy Cattle CH4 703.2 676.6 0% 100% 
2.B.8 Petrochemical and Carbon Black Production CO2 121.0 95.1 0% 100% 
4.B.1.b Cropland remaining Cropland – dead organic matter (dead wood and litter)  CO2 3.8 -22.1 0% 100% 
2.B.10 Other CO2 0.0 20.4 0% 100% 
1.A.1 Fuel combustion - Energy Industries - Liquid Fuels CH4 13.0 32.9 0% 100% 
4.C.1.b Grassland remaining Grassland – dead organic matter (dead wood and litter) CO2 -30.5 -49.8 0% 100% 
1.A.3.a Domestic Aviation N2O 24.8 5.6 0% 100% 
3.A.4 Mules & Asses CH4 62.7 45.2 0% 100% 
3.B.4 Goats N2O 66.8 49.3 0% 100% 
1.A.1 Fuel combustion - Energy Industries - Solid Fuels CH4 39.9 57.2 0% 100% 

4.B.2.d Settlements converted to Cropland – all pools (i.e., biomass, dead organic 
matter, soil (mineral), soil (organic), drained organic soil)  CO2 3.4 20.7 0% 100% 

4.F.2.d Settlements converted to other land – all pools (i.e., biomass, dead organic 
matter, soil (mineral), soil (organic), drained organic soil)   CO2 16.0 33.3 0% 100% 

4.D.2.c.v Other land converted to other wetlands – all pools (i.e., biomass, dead organic 
matter, soil (mineral), soil (organic), drained organic soil)   CO2 -12.0 -28.4 0% 100% 

1.A.4 Other Sectors - Liquid Fuels N2O 11.3 27.3 0% 100% 
5.C Incineration and Open Burning of Waste CO2 24.0 37.0 0% 100% 
5.C Incineration and Open Burning of Waste N2O 23.6 36.5 0% 100% 
2.B.10 Other CH4 0.0 12.7 0% 100% 
1.B.2 Oil and Natural Gas CH4 10.0 22.5 0% 100% 
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4.C.1.c Grassland remaining Grassland – soil (mineral) CO2 -695.6 -707.2 0% 100% 
3.B.4 Goats CH4 38.5 27.1 0% 100% 
4.D.1.c Other Wetlands Remaining Other Wetlands CO2 -100.3 -109.4 0% 100% 
1.A.4 Other Sectors - Liquid Fuels CH4 6.1 14.8 0% 100% 
2.C.5 Lead Production CO2 16.0 7.7 0% 100% 

4.E.2.d Settlements converted to settlements – all pools (i.e., biomass, dead organic 
matter, soil (mineral), soil (organic), drained organic soil)   CO2 13.0 20.4 0% 100% 

3.A.3 Swine CH4 49.0 42.5 0% 100% 
2.B.7 Soda Ash Production CO2 0.0 6.4 0% 100% 
1.A.2 Fuel combustion - Manufacturing Industries and Construction - Gaseous Fuels CH4 6.3 0.0 0% 100% 
4.B.1.c Cropland remaining Cropland – soil (mineral) CO2 -20.8 -15.2 0% 100% 
4.C.1.e Grassland remaining Grassland – drained organic soil CO2 -29.6 -35.2 0% 100% 

4.D.2.b.iv Settlements converted to flooded land – all pools (i.e., biomass, dead organic 
matter, soil (mineral), soil (organic), drained organic soil)   CO2 0.6 5.5 0% 100% 

1.B.1.c Fugitive emissions from Solid Fuels - Solid fuel transformation N2O 0.3 4.7 0% 100% 
2.B.5 Carbide Production CH4 0.0 3.9 0% 100% 
3.B.3 Swine N2O 27.4 23.8 0% 100% 
3.F Field burning of agricultural residues CH4 47.2 43.7 0% 100% 
1.A.5 Other (Not specified elsewhere) - Liquid Fuels N2O 4.7 1.7 0% 100% 
1.A.2 Fuel combustion - Manufacturing Industries and Construction - Liquid Fuels CH4 2.6 0.0 0% 100% 
1.B.1.a Fugitive emissions from Solid Fuels - Coal mining and handling CO2 14.7 17.2 0% 100% 
4.E.1.b Settlements remaining Settlements – dead organic matter (dead wood and litter) CO2 4.2 1.7 0% 100% 
1.A.3.b Road Transportation CH4 368.5 366.1 0% 100% 
4(V) Biomass Burning N2O 689.6 691.9 0% 100% 
1.A.2 Fuel combustion - Manufacturing Industries and Construction - Liquid Fuels N2O 2.1 0.0 0% 100% 
4.B.1.e Cropland remaining Cropland – drained organic soil  CO2 -7.6 -9.4 0% 100% 
2.C.2 Ferroalloys Production CH4 1.6 0.1 0% 100% 
1.A.5 Other (Not specified elsewhere) - Liquid Fuels CH4 2.5 1.0 0% 100% 

4.D.2.c.iv Settlements converted to other wetlands – all pools (i.e., biomass, dead organic 
matter, soil (mineral), soil (organic), drained organic soil)   CO2 -10.0 -11.3 0% 100% 

2.B.8 Petrochemical and Carbon Black Production CH4 0.1 1.2 0% 100% 
3.F Field burning of agricultural residues N2O 11.6 10.7 0% 100% 
1.B.2 Oil and Natural Gas N2O 0.8 0.1 0% 100% 
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1.A.3.a Domestic Aviation CH4 0.7 0.1 0% 100% 
1.A.3.d Domestic Navigation - Liquid Fuels N2O 3.6 4.1 0% 100% 
1.A.3.d Domestic Navigation - Liquid Fuels CH4 1.0 1.5 0% 100% 
1.A.3.e Railways CH4 1.0 0.7 0% 100% 

4.F.2.b Cropland converted to other land – all pools (i.e., biomass, dead organic matter, 
soil (mineral), soil (organic), drained organic soil)   CO2 16.0 15.7 0% 100% 

1.A.4 Other Sectors - Gaseous Fuels CH4 0.0 0.3 0% 100% 
1.A.4 Other Sectors - Gaseous Fuels N2O 0.0 0.3 0% 100% 
1.A.1 Fuel combustion - Energy Industries - Gaseous Fuels CH4 0.7 0.5 0% 100% 
1.A.1 Fuel combustion - Energy Industries - Gaseous Fuels N2O 0.7 0.5 0% 100% 
1.A.5 Other (Not specified elsewhere) - Gaseous Fuels CH4 0.1 0.1 0% 100% 
1.A.5 Other (Not specified elsewhere) - Gaseous Fuels N2O 0.1 0.1 0% 100% 

2.C.3 Aluminium Production Aggregate F-
gases 0.0 0.0 0% 100% 

1.A.2 Fuel combustion - Manufacturing Industries and Construction - Gaseous Fuels N2O 0.9 0.9 0% 100% 
2.C.1 Iron and Steel Production CH4 0.0 0.0 0% 100% 

2.F.1 Refrigeration and Air conditioning Aggregate F-
gases 0.0 0.0 0% 100% 

2.B.2 Nitric Acid Production CO2 0.0 0.0 0% 100% 
2.B.2 Nitric Acid Production CH4 0.0 0.0 0% 100% 
2.C.2 Ferroalloys Production N2O 0.0 0.0 0% 100% 
2.F.1.a Refrigeration and Air conditioning  - refrigeration and stationary ACs CO2e 0.0 0.0 0% 100% 
2.F.1.b Refrigeration and Air conditioning  - mobile ACs CO2e 0.0 0.0 0% 100% 

4.D.2.b.v Other land converted to flooded land – all pools (i.e., biomass, dead organic 
matter, soil (mineral), soil (organic), drained organic soil)   CO2 0.0 0.0 0% 100% 

4.E.1.c Settlements remaining Settlements – soil (mineral) CO2 0.0 0.0 0% 100% 
4.F.1.a Other land remaining Other land – biomass (above and below) CO2 0.0 0.0 0% 100% 
4.F.1.b Other land remaining Other land – dead organic matter (dead wood and litter) CO2 0.0 0.0 0% 100% 
4.F.1.c Other land remaining Other land – soil (mineral) CO2 0.0 0.0 0% 100% 

4(II) Emissions and removals from drainage and rewetting and other management of 
organic and mineral soils CO2 0.0 0.0 0% 100% 

C=Confidential data 
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Annex II: Uncertainty analysis 

Table A II. 1: Overall uncertainty analysis including LULUCF for 1990 to 2024. 
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IPCC Category 

  
  

Gas 
  

Base year 
emissions/ 
removals 
(1990) 

Year t 
emissions
/ 
removals 
(2024) 

Activity data 
uncertainty 

Emission 
factor/estimatio
n parameter 
uncertainty 

Combined 
uncertainty 

Contribution to 
variance in Year t 

Uncertainty 
in trend in 
national 
emissions 
introduced 
by EF/ 
estimation 
parameter 
uncertainty 

Uncertainty 
in trend in 
national 
emissions 
introduced 
by activity 
data 
uncertainty 

Uncertainty 
introduced 
into the 
trend in 
total 
national 
emissions 

Gg CO2e Gg CO2e (-)% (+)% (-)% (+)% (-)% (+)% Lower 
(%) 

Upper 
(%) % % % 

1A1a Electricity and Heat 
Production CO2 138 026,9  198 237,2 3,0% 5,0% 7,0% 7,0% 7,62% 8,60% 0,1177% 0,1502% 0,80% 3,52% 0,13% 

1A1b Petroleum Refining CO2 2 545,2 1 491,0 3,0% 5,0% 7,0% 7,0% 7,62% 8,60% 0,0000% 0,0000% 0,02% 0,03% 0,00% 
1A1c Manufacture of 

Solid Fuels and 
Other Energy 
Industries 

CO2 25 436,2 27 444,5 3,0% 5,0% 7,0% 7,0% 7,62% 8,60% 0,0023% 0,0029% 0,01% 0,49% 0,00% 

1A1a Electricity and Heat 
Production CH4 40,0 61,3 3,0% 5,0% 75,0% 75,0% 75,06% 75,17% 0,0000% 0,0000% 0,00% 0,00% 0,00% 

1A1b Petroleum Refining CH4 1,8 0,9 3,0% 5,0% 75,0% 75,0% 75,06% 75,17% 0,0000% 0,0000% 0,00% 0,00% 0,00% 
1A1c Manufacture of 

Solid Fuels and 
Other Energy 
Industries 

CH4 11,8 28,4 3,0% 5,0% 75,0% 75,0% 75,06% 75,17% 0,0000% 0,0000% 0,00% 0,00% 0,00% 

1A1a Electricity and Heat 
Production N2O 566,7 815,9 3,0% 5,0% 75,0% 75,0% 75,06% 75,17% 0,0002% 0,0002% 0,04% 0,01% 0,00% 

1A1b Petroleum Refining N2O 2,7 1,3 3,0% 5,0% 75,0% 75,0% 75,06% 75,17% 0,0000% 0,0000% 0,00% 0,00% 0,00% 
1A1c Manufacture of 

Solid Fuels and 
Other Energy 
Industries 

N2O 0,0 100,7 3,0% 5,0% 75,0% 75,0% 75,06% 75,17% 0,0000% 0,0000% 0,02% 0,00% 0,00% 
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1A2 Manufacturing 
Industries and 
Construction 

CO2 15 656,4 21 927,4 5,0% 10,0% 7,0% 7,0% 8,60% 12,21% 0,0018% 0,0037% 0,08% 0,78% 0,01% 

1A2 Manufacturing 
Industries and 
Construction 

CH4 53,6 0,0 5,0% 10,0% 75,0% 75,0% 75,17% 75,66% 0,0000% 0,0000% 0,01% 0,00% 0,00% 

1A2 Manufacturing 
Industries and 
Construction 

N2O 76,2 0,0 5,0% 10,0% 75,0% 75,0% 75,17% 75,66% 0,0000% 0,0000% 0,02% 0,00% 0,00% 

1A3a Civil Aviation CO2 3 408,9 775,7 5,0% 5,0% 1,5% 1,5% 5,22% 5,22% 0,0000% 0,0000% 0,01% 0,01% 0,00% 
1A3b Road Transport CO2 41 755,4 56 925,6 5,0% 5,0% 2,0% 2,0% 5,39% 5,39% 0,0049% 0,0049% 0,05% 1,01% 0,01% 
1A3c Railways CO2 664,3 410,1 5,0% 5,0% 2,0% 2,0% 5,39% 5,39% 0,0000% 0,0000% 0,00% 0,01% 0,00% 
1A3d Water-Borne 

Navigation CO2 389,7 562,0 5,0% 5,0% 3,0% 3,0% 5,83% 5,83% 0,0000% 0,0000% 0,00% 0,01% 0,00% 

1A3a Civil Aviation CH4 0,7 0,1 5,0% 5,0% 70,0% 70,0% 70,18% 70,18% 0,0000% 0,0000% 0,00% 0,00% 0,00% 
1A3b Road Transport CH4 368,5 366,1 5,0% 5,0% 9,0% 9,0% 10,30% 10,30% 0,0000% 0,0000% 0,00% 0,01% 0,00% 
1A3c Railways CH4 1,0 0,7 5,0% 5,0% 9,0% 9,0% 10,30% 10,30% 0,0000% 0,0000% 0,00% 0,00% 0,00% 
1A3d Water-Borne 

Navigation CH4 1,0 1,5 5,0% 5,0% 50,0% 50,0% 50,25% 50,25% 0,0000% 0,0000% 0,00% 0,00% 0,00% 

1A3a Civil Aviation N2O 24,8 5,6 5,0% 5,0% 70,0% 50,0% 70,18% 50,25% 0,0000% 0,0000% 0,00% 0,00% 0,00% 
1A3b Road Transport N2O 519,5 733,3 5,0% 5,0% 70,0% 72,0% 70,18% 72,17% 0,0001% 0,0001% 0,03% 0,01% 0,00% 
1A3c Railways N2O 67,5 37,8 5,0% 5,0% 70,0% 72,0% 70,18% 72,17% 0,0000% 0,0000% 0,01% 0,00% 0,00% 
1A3d Water-Borne 

Navigation N2O 2,8 4,1 5,0% 5,0% 40,0% 140,0% 40,31% 140,09% 0,0000% 0,0000% 0,00% 0,00% 0,00% 

1A4a Commercial/Institu
tional CO2 15 992,7 11 819,8 5,0% 10,0% 7,0% 7,0% 8,60% 12,21% 0,0005% 0,0011% 0,10% 0,42% 0,00% 

1A4b Residential CO2 20 774,9 3 608,2 5,0% 10,0% 7,0% 7,0% 8,60% 12,21% 0,0000% 0,0001% 0,34% 0,13% 0,00% 
1A4c Agriculture/Forestr

y/Fishing/Fish 
Farms 

CO2 2 080,6 3 074,2 5,0% 10,0% 7,0% 7,0% 8,60% 12,21% 0,0000% 0,0001% 0,01% 0,11% 0,00% 

1A4a Commercial/Institu
tional CH4 6,8 0,0 5,0% 10,0% 75,0% 75,0% 75,17% 75,66% 0,0000% 0,0000% 0,00% 0,00% 0,00% 
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1A4b Residential CH4 202,8 0,0 5,0% 10,0% 75,0% 75,0% 75,17% 75,66% 0,0000% 0,0000% 0,04% 0,00% 0,00% 
1A4c Agriculture/Forestr

y/Fishing/Fish 
Farms 

CH4 2,3 0,0 5,0% 10,0% 75,0% 75,0% 75,17% 75,66% 0,0000% 0,0000% 0,00% 0,00% 0,00% 

1A4a Commercial/Institu
tional N2O 69,7 0,0 5,0% 10,0% 75,0% 75,0% 75,17% 75,66% 0,0000% 0,0000% 0,01% 0,00% 0,00% 

1A4b Residential N2O 329,0 0,0 5,0% 10,0% 75,0% 75,0% 75,17% 75,66% 0,0000% 0,0000% 0,07% 0,00% 0,00% 
1A4c Agriculture/Forestr

y/Fishing/Fish 
Farms 

N2O 5,0 0,0 5,0% 10,0% 75,0% 75,0% 75,17% 75,66% 0,0000% 0,0000% 0,00% 0,00% 0,00% 

1A5a Stationary CO2 12 183,6 18 026,3 3,0% 5,0% 7,0% 7,0% 7,62% 8,60% 0,0010% 0,0012% 0,08% 0,32% 0,00% 
1A5a Stationary CH4 195,3 0,0 3,0% 5,0% 75,0% 75,0% 75,06% 75,17% 0,0000% 0,0000% 0,04% 0,00% 0,00% 
1A5a Stationary N2O 290,5 0,0 3,0% 5,0% 75,0% 75,0% 75,06% 75,17% 0,0000% 0,0000% 0,06% 0,00% 0,00% 
1B1a Coal mining and 

handling CO2 14,7 17,2 10,0% 10,0% 63,0% 63,0% 63,79% 63,79% 0,0000% 0,0000% 0,00% 0,00% 0,00% 

1B1a Coal mining and 
handling CH4 1 495,4 1 754,0 10,0% 10,0% 63,0% 63,0% 63,79% 63,79% 0,0006% 0,0006% 0,02% 0,06% 0,00% 

1B1c Solid fuel 
transformation CO2 20,4 384,6 10,0% 10,0% 63,0% 63,0% 63,79% 63,79% 0,0000% 0,0000% 0,06% 0,01% 0,00% 

1B1c Solid fuel 
transformation CH4 18,3 250,7 10,0% 10,0% 63,0% 63,0% 63,79% 63,79% 0,0000% 0,0000% 0,04% 0,01% 0,00% 

1B1c Solid fuel 
transformation N2O 0,3 4,7 10,0% 10,0% 63,0% 63,0% 63,79% 63,79% 0,0000% 0,0000% 0,00% 0,00% 0,00% 

1B2a Oil CO2 773,3 63,0 25,0% 25,0% 75,0% 75,0% 79,06% 79,06% 0,0000% 0,0000% 0,15% 0,01% 0,00% 
1B2a Oil CH4 10,0 22,5 25,0% 25,0% 75,0% 75,0% 79,06% 79,06% 0,0000% 0,0000% 0,00% 0,00% 0,00% 
1B2a Oil N2O 0,8 0,1 25,0% 25,0% 75,0% 75,0% 79,06% 79,06% 0,0000% 0,0000% 0,00% 0,00% 0,00% 
1B3 Other Emissions 

from Energy 
Production 

CO2 25 903,1 23 477,0 25,0% 25,0% 75,0% 75,0% 79,06% 79,06% 0,1779% 0,1779% 0,97% 2,08% 0,05% 

1B3 Other Emissions 
from Energy 
Production 

CH4 2 905,1 2 736,7 25,0% 25,0% 75,0% 75,0% 79,06% 79,06% 0,0024% 0,0024% 0,09% 0,24% 0,00% 
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2A1 Cement Production CO2 C C C C C C C C C C C C C 
2A2 Lime Production CO2 488,0 799,1 30,0% 30,0% 6,0% 6,0% 30,59% 30,59% 0,0000% 0,0000% 0,00% 0,09% 0,00% 
2A3 Glass Production CO2 85,0 177,3 1,0% 3,0% 1,0% 3,0% 1,41% 4,24% 0,0000% 0,0000% 0,00% 0,00% 0,00% 
2A4a Ceramics CO2 0,0 54,5 1,0% 85,0% 1,0% 5,0% 1,41% 85,15% 0,0000% 0,0000% 0,00% 0,02% 0,00% 
2A4b Other Uses of Soda 

Ash CO2 0,0 51,9 1,0% 85,0% 1,0% 5,0% 1,41% 85,15% 0,0000% 0,0000% 0,00% 0,02% 0,00% 

2A4d Other CO2 0,0 27,2 15,0% 85,0% 1,0% 5,0% 15,03% 85,15% 0,0000% 0,0000% 0,00% 0,01% 0,00% 
2B1 Ammonia 

Production CO2 C C C C C C C C C C C C C 

2B1 Ammonia 
Production CH4 C C C C C C C C C C C C C 

2B2 Nitric Acid 
Production CO2 C C C C C C C C C C C C C 

2B3 Nitric Acid 
Production CH4 C C C C C C C C C C C C C 

2B2 Nitric Acid 
Production N2O C C C C C C C C C C C C C 

2B5 Carbide Production CO2 C C C C C C C C C C C C C 
2B5 Carbide Production CH4 C C C C C C C C C C C C C 
2B6 Titanium Dioxide 

Production CO2 C C C C C C C C C C C C C 

2B7 Soda Ash 
Production CO2 C C C C C C C C C C C C C 

2B8f Carbon Black 
production CO2 C C C C C C C C C C C C C 

2B8f Carbon Black 
production CH4 C C C C C C C C C C C C C 

2B8g Hydrogen 
Production CO2 C C C C C C C C C C C C C 

2B10 Other CO2 C C C C C C C C C C C C C 
2B10 Other CH4 C C C C C C C C C C C C C 
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2C1 Iron and Steel 
Production CO2 12 597,0 6 894,0 5,0% 10,0% 25,0% 25,0% 25,50% 26,93% 0,0016% 0,0018% 0,44% 0,24% 0,00% 

2C1 Iron and Steel 
Production CH4 0,0 0,0 5,0% 10,0% 25,0% 25,0% 25,50% 26,93% 0,0000% 0,0000% 0,00% 0,00% 0,00% 

2C2 Ferroalloys 
Production CO2 1 186,9 6 942,5 5,0% 5,0% 5,0% 25,0% 7,07% 25,50% 0,0001% 0,0016% 0,35% 0,12% 0,00% 

2C2 Ferroalloys 
Production CH4 0,1 0,0 5,0% 5,0% 25,0% 25,0% 25,50% 25,50% 0,0000% 0,0000% 0,00% 0,00% 0,00% 

2C2 Ferroalloys 
Production N2O 0,0 0,0 5,0% 5,0% 25,0% 25,0% 25,50% 25,50% 0,0000% 0,0000% 0,00% 0,00% 0,00% 

2C3 Aluminium 
Production CO2 C C C C C C C C C C C C C 

2C3 Aluminium 
Production PFCs C C C C C C C C C C C C C 

2C5 Lead Production CO2 16,0 7,7 10,0% 10,0% 50,0% 50,0% 50,99% 50,99% 0,0000% 0,0000% 0,00% 0,00% 0,00% 
2C6 Zinc Production CO2 128,7 501,9 10,0% 10,0% 50,0% 50,0% 50,99% 50,99% 0,0000% 0,0000% 0,05% 0,02% 0,00% 
2D1 Lubricant Use CO2 0,0 461,9 10,0% 20,0% 50,0% 50,0% 50,99% 53,85% 0,0000% 0,0000% 0,06% 0,03% 0,00% 
2D2 Paraffin Wax Use CO2 0,0 715,8 10,0% 20,0% 50,0% 50,0% 50,99% 53,85% 0,0001% 0,0001% 0,09% 0,05% 0,00% 
2F1 Refrigeration and 

Air Conditioning HFCs 0,0 6 577,2 25,0% 25,0% 25,0% 25,0% 35,36% 35,36% 0,0028% 0,0028% 0,41% 0,58% 0,01% 

2F2 Foam Blowing 
Agents HFCs 0,0 2,1 50,0% 50,0% 25,0% 25,0% 55,90% 55,90% 0,0000% 0,0000% 0,00% 0,00% 0,00% 

2F3 Fire Protection HFCs 0,0 87,5 25,0% 25,0% 25,0% 25,0% 35,36% 35,36% 0,0000% 0,0000% 0,01% 0,01% 0,00% 
2F4 Aerosols HFCs 0,0 18,3 25,0% 25,0% 25,0% 25,0% 35,36% 35,36% 0,0000% 0,0000% 0,00% 0,00% 0,00% 
2G1 Use of Electrical 

equipment SF6 0,0 84,7 25,0% 25,0% 25,0% 25,0% 35,36% 35,36% 0,0000% 0,0000% 0,01% 0,01% 0,00% 

3A1 Enteric 
fermentation - 
cattle 

CH4 28 133,1 24 291,0 17,2% 17,2% 13,8% 13,8% 22,06% 22,06% 0,0148% 0,0148% 0,23% 1,48% 0,02% 

3A2 Enteric 
fermentation - 
sheep 

CH4 10 019,9 6 313,1 13,1% 13,1% 30,8% 30,8% 33,46% 33,46% 0,0023% 0,0023% 0,37% 0,29% 0,00% 
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3A3 Enteric 
fermentation - 
swine 

CH4 49,0 42,5 50,2% 50,2% 20,0% 20,0% 54,08% 54,08% 0,0000% 0,0000% 0,00% 0,01% 0,00% 

3A4d Enteric 
fermentation - 
goats 

CH4 2 285,5 2 285,5 20,6% 20,6% 35,5% 35,5% 41,05% 41,05% 0,0005% 0,0005% 0,02% 0,17% 0,00% 

3A4e Enteric 
fermentation - 
horses 

CH4 115,9 170,3 7,1% 7,1% 40,0% 40,0% 40,62% 40,62% 0,0000% 0,0000% 0,00% 0,00% 0,00% 

3A4f Enteric 
fermentation - 
mules and asses 

CH4 62,7 45,2 11,2% 11,2% 40,0% 40,0% 41,53% 41,53% 0,0000% 0,0000% 0,00% 0,00% 0,00% 

3A4h Enteric 
fermentation - 
other game 

CH4 0,0 0,0     0,00% 0,00% 0,0000% 0,0000% 0,00% 0,00% 0,00% 

3B1 Manure 
management - 
cattle 

CH4 1 169,2 1 233,2 17,2% 17,2% 12,0% 12,0% 20,97% 20,97% 0,0000% 0,0000% 0,00% 0,08% 0,00% 

3B2 Manure 
management - 
sheep 

CH4 134,6 88,6 13,1% 13,1% 16,0% 16,0% 20,66% 20,66% 0,0000% 0,0000% 0,00% 0,00% 0,00% 

3B3 Manure 
management - 
swine 

CH4 237,1 205,5 50,2% 50,2% 20,0% 20,0% 54,08% 54,08% 0,0000% 0,0000% 0,00% 0,04% 0,00% 

3B4d Manure 
management - 
goats 

CH4 38,5 27,1 20,6% 20,6% 47,8% 47,8% 52,01% 52,01% 0,0000% 0,0000% 0,00% 0,00% 0,00% 

3B4e Manure 
management - 
horses 

CH4 0,0 0,0 7,1% 7,1% 30,0% 30,0% 30,82% 30,82% 0,0000% 0,0000% 0,00% 0,00% 0,00% 

3B4f Manure 
management - 
mules and asses 

CH4 0,0 0,0 11,2% 11,2% 30,0% 30,0% 32,02% 32,02% 0,0000% 0,0000% 0,00% 0,00% 0,00% 
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3B4g Manure 
management - 
poultry 

CH4 79,2 191,7 20,6% 20,6% 20,0% 20,0% 28,72% 28,72% 0,0000% 0,0000% 0,01% 0,01% 0,00% 

3B4h Manure 
management - 
other game 

CH4 0,0 0,0     0,00% 0,00% 0,0000% 0,0000% 0,00% 0,00% 0,00% 

3A2a Manure 
management - 
cattle 

N2O 985,3 1 136,3 43,2% 43,2% 50,0% 100,0% 66,08% 108,93% 0,0003% 0,0008% 0,01% 0,17% 0,00% 

3A2c Manure 
management - 
sheep 

N2O 199,0 158,2 33,0% 33,0% 50,0% 100,0% 59,88% 105,29% 0,0000% 0,0000% 0,02% 0,02% 0,00% 

3B3 Manure 
management - 
swine 

N2O 27,4 23,8 59,4% 59,4% 50,0% 100,0% 77,62% 116,30% 0,0000% 0,0000% 0,00% 0,01% 0,00% 

3A2d Manure 
management - 
goats 

N2O 66,8 49,3 36,5% 36,5% 50,0% 100,0% 61,88% 106,44% 0,0000% 0,0000% 0,01% 0,01% 0,00% 

3B4e Manure 
management - 
horses 

N2O 0,0 0,0 31,2% 31,2% 50,0% 100,0% 58,95% 104,76% 0,0000% 0,0000% 0,00% 0,00% 0,00% 

3B4f Manure 
management - 
mules and asses 

N2O 0,0 0,0 32,1% 32,1% 50,0% 100,0% 59,41% 105,02% 0,0000% 0,0000% 0,00% 0,00% 0,00% 

3B4g Manure 
management - 
poultry 

N2O 367,6 953,0 44,2% 44,2% 50,0% 100,0% 66,71% 109,32% 0,0002% 0,0006% 0,14% 0,15% 0,00% 

3B4h Manure 
management - 
other game 

N2O       0,00% 0,00% 0,0000% 0,0000% 0,00% 0,00% 0,00% 

3B5 Indirect N2O from 
manure 
management 

N2O 268,3 333,0 89,5% 89,5% 100,0
% 101,0% 134,18

% 134,93% 0,0001% 0,0001% 0,01% 0,11% 0,00% 
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3D1a Inorganic fertilisers N2O 715,6 864,0 15,0% 15,0% 100,0
% 120,0% 101,12

% 120,93% 0,0004% 0,0006% 0,02% 0,05% 0,00% 

3D1b Organic fertilisers N2O 544,2 783,2 41,2% 41,2% 100,0
% 120,0% 108,15

% 126,87% 0,0004% 0,0005% 0,05% 0,11% 0,00% 

3D1c Urine and dund 
deposited by 
grazing animals 

N2O 6 302,6 5 256,5 53,6% 53,6% 100,0
% 230,0% 113,44

% 236,16% 0,0184% 0,0796% 0,98% 1,00% 0,02% 

3D1d Crop residues N2O 350,7 1 261,7 91,2% 91,2% 100,0
% 120,0% 135,37

% 150,75% 0,0015% 0,0019% 0,26% 0,41% 0,00% 

3D1e FSOM N2O 0,9 1,1 5,0% 5,0% 100,0
% 230,0% 100,12

% 230,05% 0,0000% 0,0000% 0,00% 0,00% 0,00% 

3D2a Atmospheric 
deposition N2O 969,8 920,4 203,9

% 
203,9

% 
100,0

% 120,0% 227,13
% 236,62% 0,0023% 0,0024% 0,05% 0,67% 0,00% 

3D2b Nitrogen leaching 
and runoff N2O 39,2 593,3 58,4% 58,4% 100,0

% 82,0% 115,83
% 100,70% 0,0002% 0,0002% 0,11% 0,12% 0,00% 

3F Field burning of 
agricultural 
residues 

CH4 47,2 43,7 21,2% 21,2% 40,0% 40,0% 45,28% 45,28% 0,0000% 0,0000% 0,00% 0,00% 0,00% 

3F Field burning of 
agricultural 
residues 

N2O 11,6 10,7 21,2% 21,2% 27,0% 27,0% 34,34% 34,34% 0,0000% 0,0000% 0,00% 0,00% 0,00% 

3G Liming CO2 2 470,8 1 890,9 75,0% 75,0% 50,0% 50,0% 90,14% 90,14% 0,0015% 0,0015% 0,11% 0,50% 0,00% 
3H Urea application CO2 91,0 670,8 10,0% 10,0% 50,0% 50,0% 50,99% 50,99% 0,0001% 0,0001% 0,07% 0,02% 0,00% 
4A1 Forest land 

remaining forest 
land 

CO2 19 610,9 8 118,3 42,3% 42,3% 56,9% 56,8% 70,86% 70,80% 0,0171% 0,0171% 1,93% 1,22% 0,05% 

4A2 Land converted to 
forest land CO2 -35 685,8 -63 862,3 58,7% 58,7% 56,9% 56,9% 81,72% 81,72% 1,4066% 1,4066% 3,49% 13,31% 1,89% 

4A1 Forest land 
remaining forest 
land 

CH4 690,1 265,6 21,7% 21,7% 40,3% 40,3% 45,77% 45,77% 0,0000% 0,0000% 0,05% 0,02% 0,00% 

4A2 Land converted to 
forest land CH4 5 662,1 7 818,3 40,9% 40,9% 53,2% 53,2% 67,09% 67,09% 0,0142% 0,0142% 0,21% 1,14% 0,01% 
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4A1 Forest land 
remaining forest 
land 

N2O -6 693,6 -15 342,1 41,2% 41,2% 40,3% 40,3% 57,65% 57,65% 0,0404% 0,0404% 0,80% 2,24% 0,06% 

4A2 Land converted to 
forest land N2O 7 268,5 18 389,6 61,8% 61,8% 53,2% 53,2% 81,48% 81,48% 0,1160% 0,1160% 1,38% 4,03% 0,18% 

4B1 Cropland 
remaining cropland CO2 -71,6 -20,0 17,7% 17,7% 40,3% 40,3% 44,03% 44,03% 0,0000% 0,0000% 0,01% 0,00% 0,00% 

4B2 Land converted to 
cropland CO2 -74,9 126,8 44,4% 44,4% 53,2% 53,2% 69,24% 69,24% 0,0000% 0,0000% 0,03% 0,02% 0,00% 

4C1 Grassland 
remaining 
grassland 

CO2 -1 332,6 -3 101,7 18,3% 18,3% 40,3% 40,3% 44,29% 44,29% 0,0010% 0,0010% 0,16% 0,20% 0,00% 

4C2 Land converetd to 
grassland CO2 522,9 1 648,9 49,2% 49,2% 53,2% 53,2% 72,41% 72,41% 0,0007% 0,0007% 0,14% 0,29% 0,00% 

4C1 Grassland 
remaining 
grassland 

CH4 0,0 0,0 30,2% 30,2% 35,0% 35,0% 46,26% 46,26% 0,0000% 0,0000% 0,00% 0,00% 0,00% 

4C2 Land converetd to 
grassland CH4 5 981,1 10 093,1 61,8% 61,8% 40,3% 40,3% 73,75% 73,75% 0,0286% 0,0286% 0,35% 2,21% 0,05% 

4C1 Grassland 
remaining 
grassland 

N2O 13,6 54,2 20,0% 20,0% 90,0% 80,0% 92,20% 82,46% 0,0000% 0,0000% 0,01% 0,00% 0,00% 

4C2 Land converetd to 
grassland N2O 9,3 37,1 20,0% 20,0% 100,0

% 82,0% 101,98
% 84,40% 0,0000% 0,0000% 0,01% 0,00% 0,00% 

4D1 Wetland remaining 
wetland CO2 656,2 2 039,0 10,0% 10,0% 71,2% 71,2% 71,90% 71,90% 0,0011% 0,0011% 0,23% 0,07% 0,00% 

4D2 Land converted to 
wetland CO2 0,0 0,0 10,0% 10,0% 58,1% 58,1%        

4D1 Wetland remaining 
wetland CH4 348,6 438,0 20,0% 20,0% 90,0% 80,0% 92,20% 82,46% 0,0001% 0,0001% 0,01% 0,03% 0,00% 

4D2 Land converted to 
wetland CH4 8,8 9,6 20,0% 20,0% 100,0

% 82,0% 101,98
% 84,40% 0,0000% 0,0000% 0,00% 0,00% 0,00% 
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4D1 Wetland remaining 
wetland N2O 974,5 902,0 31,6% 31,6% 40,4% 40,4% 51,26% 51,26% 0,0001% 0,0001% 0,02% 0,10% 0,00% 

4D2 Land converted to 
wetland N2O 689,6 691,9 31,6% 31,6% 47,6% 47,6% 57,11% 57,11% 0,0001% 0,0001% 0,01% 0,08% 0,00% 

4E1 Settlement 
remaining 
settlement 

CO2 -1 035,6 -1 718,3 10,0% 10,0% 10,0% 10,0% 14,14% 14,14% 0,0000% 0,0000% 0,01% 0,06% 0,00% 

4E2 Land converted to 
settlements CO2 2 821,7 7 376,7 50,0% 50,0% 40,0% 40,0% 64,03% 64,03% 0,0115% 0,0115% 0,43% 1,31% 0,02% 

4E1 Settlement 
remaining 
settlement 

CH4 858,5 1 793,2 50,0% 50,0% 50,0% 50,0% 70,71% 70,71% 0,0008% 0,0008% 0,11% 0,32% 0,00% 

4E2 Land converted to 
settlements CH4 487,5 826,9 50,0% 50,0% 50,0% 50,0% 70,71% 70,71% 0,0002% 0,0002% 0,04% 0,15% 0,00% 

4E1 Settlement 
remaining 
settlement 

N2O 24,0 37,0 50,0% 50,0% 40,0% 40,0% 64,03% 64,03% 0,0000% 0,0000% 0,00% 0,01% 0,00% 

4E2 Land converted to 
settlements N2O 108,1 167,2 50,0% 50,0% 100,0

% 100,0% 111,80
% 111,80% 0,0000% 0,0000% 0,01% 0,03% 0,00% 

4F1 Other land 
remaining other 
land 

CO2 23,6 36,5 50,0% 50,0% 100,0
% 100,0% 111,80

% 111,80% 0,0000% 0,0000% 0,00% 0,01% 0,00% 

4F2 Land converted to 
other land CO2 2 297,1 3 552,8 50,0% 50,0% 40,0% 40,0% 64,03% 64,03% 0,0027% 0,0027% 0,10% 0,63% 0,00% 

4G Harvested wood 
products CO2 474,4 733,8 50,0% 50,0% 90,0% 90,0% 102,96

% 102,96% 0,0003% 0,0003% 0,05% 0,13% 0,00% 

5A Solid Waste 
Disposal CH4 4 250,7 4 720,4 50,0% 50,0% 40,0% 40,0% 64,03% 64,03% 0,0047% 0,0047% 0,00% 0,84% 0,01% 

5B Biological 
Treatment of Solid 
Waste 

CH4 138 026,9 198 237,2 3,0% 5,0% 7,0% 7,0% 7,62% 8,60% 0,1177% 0,1502% 0,80% 3,52% 0,13% 
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(d) comparability: 
 

• using the methodologies, procedures and formats agreed upon under the UNFCCC 
and the Kyoto Protocol for estimating and reporting the national GHG emissions 
and removals by sinks;   

• allocating the emissions and removals to source and sink categories in accordance 
with the aggregation level presented in the IPCC 2006 Guidelines and IPCC-GPG;  

• ensuring the most up-to-date templates are used; and 
• ensuring minimal use of ‘IE’ and full justification of ‘NE’.  

 

(e) accuracy : 

• ensuring methods, data sources and assumptions result in accurate estimates; 
• ensuring all data is aggregated correctly between reporting levels; 
• providing uncertainty estimates; 
• providing a summary of improvements concerning uncertainties performed from 

the previous submission;  
• ensuring there are verification activities; and 
• ensuring there is continuous improvement and implementation of all review 

recommendations. 

 

Quality control  

 

This is the phase in which the quality checks, which are performed by the experts during 
inventory calculation and compilation, are implemented. After data collection, selection 
of emission factors and calculation of emissions the quality is checked (units, sources, 
methodology, emission factors, transcription, documentation, aggregation, etc) by 
performing the general and specific quality checks discussed in each sector chapter. 
Further uncertainty analyses and recalculations are performed. 

 

Quality control procedures 

The quality control (QC) procedures are performed by the  sector experts during 
inventory calculation and compilation. QC measures are aimed at the attainment of the 
quality objectives. The QC procedures comply with the IPCC good practice guidance and 
the IPCC 2006 Guidelines. General inventory QC checks include routine checks of the 
integrity, correctness and completeness of data, identification of errors and deficiencies 
and documentation and archiving of inventory data and quality control actions.  
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In addition to general QC checks, category-specific QC checks including technical reviews 
of the source categories, activity data, emission factors and methods are applied on a 
case-by-case basis focusing on key categories and on categories where significant 
methodological and data revisions have taken place. 

 

General QC procedures 

The general quality checks are  used routinely throughout the inventory compilation 
process. The general QC checks carried out on South Africa’s 2024 inventory are provided 
in each sector chapter. 

 

Category specific QC procedures 

Category-specific QC complements general inventory QC procedures and are directed at 
specific types of data used in the methods for individual source or sink categories. These 
procedures require knowledge of the specific category, the types of data available and the 
parameters associated with emissions or removals and are performed in addition to the 
general QC checks. Category-specific QC activities include both emissions (or removals) 
data QC and activity data QC.  

The category specific QC checks carried out on South Africa’s 2024 inventory are 
provided in each sector chapter. These are reviewed and updated each year during the 
evaluation and planning phase. 

 

QC process 

Data collection and emission calculation quality control process 

A number of common sense procedures govern the collection, maintenance, and use of 
electronic and transcribed data for all activity data, emission factors, and other primary 
data elements. Appropriate procedures can minimize the extent to which errors in data 
collection occur; various checks on the data and files can further reduce the errors that 
occur.  

Quality checks are incorporated into the spreadsheets and checks are recorded by means 
of comments in the excel spreadsheets. The comments should always start with # initials 
of quality controller, followed by # date. After this there should be a # and a comment 
code.  

 
These codes are provided in Table 1. 
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Tag category QA Analyst tag Tag name Tag description 

Problem identified #PPE Possible error 
A possible error has been identified, which 
needs to be reviewed 

Problem identified #PIE Identified error 
An error has been identified in the 
calculations, which needs to be reviewed 

Problem identified #PT Transparency 
Documentation is needed for source 
referencing, assumptions, etc 

Problem identified #PCm Completeness 
Data gaps in the inventory have been 
identified 

Problem identified #PCs Problem identified 
A change in method or data source within a 
time-series has led to issues of consistency 

Documentation 
added 

#DA Assumptions used 
Information regarding the assumptions that 
have been applied to the calculations 

Documentation 
added 

#DM 
Description of 
method 

Information regarding the methods that 
have been applied to the calculations 

Documentation 
added 

#DSR 
Source data 
reference 

Information regarding the source of data 
used in the calculations 

Documentation 
added 

#DRfC Reason for change 
Information regarding the reasons for 
change in the calculations 

Documentation 
added 

#DChR Evidence of a check 
Information regarding the QC activities that 
have been applied to the calculations 

Documentation 
added 

#DTF Trend feature 
Information regarding the reasons for the 
trends that can be seen in the data 

Documentation 
added 

#Dimp Improvement flag 
Information regarding future improvement 
suggestions for the calculations 

Comment review #response 
Response to tagged 
comment 

Use this tab to add a response to any 
comment; always include #[initials] #[date] 
before #response 

Comment review #OK 
Tagged comment 
sign-off 

Tagged comment has been finalised and is 
ready for final review 

Comment review #FixChck 
Tagged comment 
sign-off 

Tagged comment has been reviewed by 
QA/QC expert and finalisation has been 
accepted 

 

The following steps are carried out during the quality control of the calculation files: 
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(a) Compilers complete the QC checks in the calculation files as they are compiling the 
inventory; 

(b) Sector Leads (SL) sends calculation files to QC reviewer; 

(c) QC reviewer checks the calculations files and makes any further comments;  

(d) QC reviewer sends checked calculation file to SL who reverts comments back to 
compilers; 

(e) Compilers respond to outstanding comments, sign off on QC checks and send final 
files to SL; 

(f) SL uploads final calculation files onto the “GHG estimation files” tab of the NGHGIS  

(g) SL produces the QC log for the sector and uploads the log onto the “QA/QC log” tab 
of the NGHGIS; 

(h) QA/QC controller gets notified of the log, checks the log file and signs off that the 
QC process for the sector is complete. 

 

 

Cross cutting activities and National Inventory Report quality control process 

The following steps are carried out during the quality control phase for cross-cutting 
issues and the National Inventory Report: 

(a) QA/QC coordinator compiles the QA/QC section of the NID and sends it to the 
Overall Document coordinator; 

(b) Overall Document coordinator compiles the draft NID; 

(c) Overall Document coordinator conducts the document quality checks and 
completes the Document Manager QAQC Checklist found on the “QAQC tools” tab on the 
NGHGIS  

(d) Completed Document Manager QAQC Checklist is uploaded by the Overall 
Document coordinator onto the “QAQC Log” tab of the NGHGIS  

(e) QA/QC controller gets notified of the log, checks the log file and signs off that the 
QC process for the NID is complete. 

 

 

-
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Quality assurance 

Quality Assurance, as defined in the IPCC Good Practice Guidance, comprises a “planned 
system of review procedures conducted by personnel not directly involved in the 
inventory compilation and development process.” The quality assurance process includes 
both expert review and a general public review. The expert and public reviews each 
present opportunity to uncover technical issues related to the application of 
methodologies, selection of activity data, or the development and choice of emission 
factors. The expert and public reviews of the draft document offer a broader range of 
researchers and practitioners in government, industry and academia, as well as the 
general public, the opportunity to contribute to the final document. The comments 
received during these processes are reviewed and, as appropriate, incorporated into the 
Inventory Report or reflected in the inventory estimates. The results of the QA activities 
and procedures are documented and described in the QA/QC sub-chapter from the NID. 

 

Quality assurance procedures: 

 

There are three QA procedures in the South African GHG Inventory: 

Peer reviews of specific sectors or categories which are provided by external experts or 
expert groups. The external experts are independent of the inventory preparation. The 
reviewers may also be experts in other calculation sectors of the GHG inventory system. 
These reviews are only conducted on selected sectors or categories, and are often 
dependant on in-kind contributions from experts and the availability of funding; 

Public review and commenting process. A broad spectrum of groups and individuals may 
participate in the public review, including interested researchers, non-governmental 
organizations, trade associations, and other interested in the inventory process. The 
public review process allows parties that might not be readily identified by the expert 
review, an opportunity to review and comment on the inventory. For these purposes it is 
necessary to publish Inventory results to ensure the availability of the draft document. 
The public review process is dependent on Ministerial approval. 

External review of the calculation files and the NID which is provided by a group of 
external experts. The external experts are independent of the inventory preparation. The 
objective of the peer review is to ensure that the inventory's results, assumptions and 
methods are reasonable, as judged by those knowledgeable in the specific field. This 
activity is dependent on funding 

 

Quality assessment process 
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Peer review comments are documented separately on the “QAQC log” tab of the NGHGIS  

The process for the public commenting is as follows: 

(a) NIC obtains permission from  the Minister  to put the draft GHG NID out for public 
comment; 

(b) NIC informs the QA/QC coordinator when approval has been given; 

(c) QA/QC co-ordinator initiates and manages the public commenting process; 

(d) QA/QC coordinator compiles a public comment database; 

(e) QA/QC coordinator sends comments to the SL’s; 

(f) SL’s send responses back to QA/QC coordinator; 

(g) QA/QC coordinator compiles a response database and logs this under the “QAQC 
log” tab on the NGHGIS; 

(h) QA/QC coordinator ensures all comments are incorporated into the inventory. 

 

External reviews are organized and managed by the NIC The external review can run 
simultaneously with the public commenting process. The QA/QC coordinator is 
responsible for logging the review on the NGHGIS and for ensuring all comments, 
improvements and recommendations get included in the inventory.  

 

Verification 

Emission and activity data are verified by comparing them with other available data 
compiled independently of the GHG inventory system. These include measurement and 
research projects and programmes initiated to support the inventory system, or for other 
purposes, but producing information relevant to the inventory preparation 

 

Conclusions and improvements 

The ultimate aim of the QA/QC process is to ensure the quality of the inventory and to 
contribute to the improvement of the inventory. In the improvement stage of the QA/QC 
process, conclusions are made on the basis of the realised QA/QC measures and their 
results. The final project evaluation takes place at the next year’s inventory planning 
meeting. 
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Annex V: Additional information: LULUCF sector 

V.1: Additional details on the land cover maps 

This annex provides detail on mapping methodologies for the LULUCF sector. The text 
are summaries of the SANLC maps that have been generated. The SANLC datasets, land 
cover reports and change assessment data can be found on the DFFE website 
(https://www.dffe.gov/egis). 

1990 South African National Land Cover  

The 1990 South African National Land Cover (SANLC 1990) is a 72 x class national land-
cover dataset for South Africa, circa 1990, generated primarily from multi-seasonal 
Landsat 5 imagery, acquired mainly between 1989-1991. This is a complimentary dataset 
to the previous 72 x class 2013-14 South African national land-cover dataset, generated 
from comparable Landsat 8 imagery acquired between 2013-14. These two comparable 
datasets can be used to determine land-cover and land-use change over a period of ± 24 
years across the South African landscape. The 1990 national land-cover dataset, is, as per 
the 2013-14 national land-cover dataset, based on 30x30m raster cells, and is ideally 
suited for ± 1:75,000 - 1:250,000 scale GIS-based mapping and modelling applications. 
The 1990 land-cover dataset has been generated using the same operationally proven, 
semi-automated modelling procedures used to generate the comparable Landsat 8 
derived 2013-14 South African national land-cover dataset. It is recommended that the 
1990 South African National Land Cover report is read in conjunction with the 2013-14 
South African National Land-Cover report associated with the 72 x class 2013-14 South 
African National Land-Cover Dataset.  

2014 South African National Land Cover  

The 2014 South African National Land Cover (SANLC 2014)  is a 72 x class national land-
cover dataset for South Africa, circa 2013-14, generated primarily from multi-seasonal 
Landsat 8 imagery, using operationally proven, semi-automated modelling procedures 
developed specifically for the generation of this dataset, based on repeatable and 
standardised modelling routines. The 2014 national land-cover dataset is, as per 1990 
national land-cover dataset, based on 30x30m raster cells, and is ideally suited for ± 
1:75,000 - 1:250,000 scale GIS-based mapping and modelling applications. The 1990 and 
2014 land-cover are two comparable datasets that can be used to determine land-cover 
and land-use change over a period of ± 24 years across the South African landscape.  

2018 South African National Land Cover 

The 2018 South African National Land Cover (SANLC 2018) is a raster format dataset 
generated from automated mapping models (as opposed to conventional image 
classification procedures), using multi-seasonal 20m resolution Sentinel 2 satellite 
imagery. The imagery used represents the full temporal range of available imagery 
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acquired by Sentinel 2 during the period 01 January 2018 to 31 December 2018. The 
SANLC 2018 dataset represents a new chapter in the generation of South African National 
Land-Cover datasets as it was generated using the CALC (Computer Automated Land-
Cover) system. CALC is a DFFE fully automated land-cover production system designed 
to use Sentinel 2 imagery to produce standardised data-content and consistent SANLC 
updates in the future. 

2020 South African National Land Cover   

The 2020 South African National Land Cover (SANLC 2020) is a raster format dataset 
generated from automated mapping models (as opposed to conventional image 
classification procedures), using multi-seasonal 20m resolution Sentinel 2 satellite 
imagery. The imagery used represents the full temporal range of available imagery 
acquired by Sentinel 2 during the period 01 January 2020 to 31 December 2020. The 
automated 2020 South African National Land Cover (SANLC 2020) was generated 
through the CALC system using the same methodology as the SANLC 2018 dataset.  

2022 South African National Land Cover   

The 2022 South African National Land Cover (SANLC 2022) is a raster format dataset 
generated from automated mapping models (as opposed to conventional image 
classification procedures), using multi-seasonal 20m resolution Sentinel 2 satellite 
imagery. The imagery used represents the full temporal range of available imagery 
acquired by Sentinel 2 during the period 01 January 2022 to 31 December 2022. The 
automated 2022 South African National Land Cover (SANLC 2022) was generated 
through the CALC system using the same methodology as the SANLC 2018 and SANLC 
2020 datasets.  

Computer Automated Land Cover (CALC) System Methodology  

The Computer Automated Land Cover (CALC) is a DFFE automated system that generates 
land cover and land use change datasets. CALC is designed and operationally 
implemented as an automated, cloud-based solution for the future production of South 
African National Land-Cover datasets. The system produces national land-cover data for 
South Africa, based on the new Gazetted land-cover classes (SANS 19144-2), associated 
map accuracy and change detection analyses datasets and reports. 

Each CALC generated SANLC dataset represents a 20m resolution, raster format, land-
cover and land-use (LCLU) automated classification of the entire South African landscape, 
including a 100 metre buffer into neighbouring countries, and 10 km buffer into coastal 
waters. Each SANLC dataset represents a particular assessment year, not a specific date 
nor season. The CALC classification process used all available Sentinel-2 image 
acquisitions acquired between and including January and December in the assessment 
year. The automated land-cover mapping models and associated rules utilise both cloud-
based image archives and cloud-based geo-data computing capabilities.  
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The land-cover / land-use (LCLU) legend and associated information content used with 
all CALC generated SANLC datasets is based primarily on the new gazetted land-cover 
classification standard (SANS 19144-2), but with modifications to ensure, as far as 
possible, comparability and compatibility with the legend and information content 
associated with the previous 1990 and 2013-14 South African National Land-Cover 
(SANLC) datasets. These modifications have been made in order to facilitate more 
representative change detection and reporting between the SANLC 1990 and SANLC 
2013-14 datasets, the SANLC 2018, 2020 and the new SANLC 2022 dataset.  

CALC generated SANLC datasets are generated using only European Space Agencies 
(ESA) free-to-access Sentinel-2 satellite imagery. No other satellite image sources have 
been used. Sentinel-2 imagery has been chosen over Landsat as the preferred source of 
imagery due to its improved spatial, spectral and temporal (i.e. re-visit) capabilities, 
compared to Landsat. Sentinel-2A and 2B satellites are collectively able to provide 20 
metre resolution imagery, containing 12 spectral bands, every 5 days, anywhere across 
the globe.  

This system enables the DFFE to generate single-year-representative, full legend content, 
national land-cover datasets over South Africa that are compatible with both the new 
Gazetted land-cover classes (SANS 19144-2), and the information content in the existing 
1990 and 2013/14 South African National Land-Cover datasets. The CALC system also 
supports the calculation and reporting of land-cover mapping accuracies against 
independently obtained validation points; and land-cover change assessments with 
statistical reporting based on a simplified legend (20 classes) and reduced spatial 
resolution (30 m). CALC also generates RGB false-colour image tiles from Sentinel-2 
imagery that is used as a visual reference to update 12 dynamic geographical masks 
before classification takes place. These visual backdrops are only used for on-screen 
updating within a GIS environment and should not be used for spectral classification of 
the imagery.  

The CALC system is a fully functional, operational system capable of generating SANLC 
datasets for DFFE, enabling the Department to maintain and expand its inventory of 
SANLC content into the future. 
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V.3: Burnt area processing workflow

Data collection: 

The MCD64A1 Burned Area Product (hereafter the MCD64A1) is a monthly, Level-3 
gridded 500-m product containing per-pixel burning and quality information, and tile-
level metadata. 

The MCD64A1 files (window 13 files) were downloaded directly from the USGS servers 
for the 2018 to 2024 annual periods. (Window 13 of the MCD64A1 contains southern 
Africa.): 

The soil type data set was obtained from the previous NID project files – original source 
was the ARC.  

The National Land Cover datasets for 2018, 2020 and 2022 were downloaded from the 
DFFE’s egis portal. 

The data was processed using a combination of QGIS and an Anaconda Python 
environment with NumPy and Rasterio packages installed to process the geospatial data. 

Data Processing: 

Burned Area: 

- The raw resolution of the MCD64A1 is ~500m (463.31271653m) after
reprojecting it to EPSG 4326 (WGS84) [All layers were reprojected to WGS84 if
they were not in that projection already].

- Each monthly active fire file was reclassified with 0 representing no burns and 1
representing the burned area (12 raster files reclassified to Boolean values (0 and
1)).

o For the multi burn file: Perform basic resampling where cells are summed
to represent the total active burns per pixel for calendar year. Add the “1’s”
that overlap in an annual period together.

o Annual raster is the summed total of all 12 raster files and where there was
a burn the value of 1 was assigned and where there were none, the value 0.

- Clip the Window 13 Modis Burnt Area (Southern Africa) to a South African
boundary shapefile (sourced from Humanitarian Data Exchange SA
administration boundaries <https://data.humdata.org/dataset/cod-ab-zaf>
accessed 11 November 2024) that was later converted to raster format.

- Burnt Area product was then resampled to the highest possible resolution
necessary for the analysis, in this case it was resampled to 18.535m for the South
African National Land Cover (SANLC) Raster Geographic data set), i.e., the dataset
with the smallest resolution.
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Soil type dataset 

- Geo-reference the ALU soils file (.ovr pyramid structure) to corresponding raster
outline of South Africa (EPSG 4326 (WGS84)).

- The resolution of the ALU soils raster (50 m) was then resampled to the highest
resolution necessary for the analysis. i.e., the dataset with the smallest resolution
(18.535m, SANLC Raster).

SANLC Raster dataset 

- Reclassify the 73-class dataset to the predetermined 20 classes that were used in
previous NIDs.

- No resampling the pixel/cell sizes since the SANLC was the reference resolution
for the other datasets.

“Overlay” and counts: 

- The next step was to convert the raster datasets into arrays for processing. The
datasets were set to an equal extent to ensure the layers identically fit on top of
one another.

- The spatial extent was indexed to assign each pixel in the spatial dataset a value
(location) in the array.

- The Burned area was set to be a mask, i.e., only the cells that were classified to 1
(burned) will be identified in the processing.

- Next the code was instructed to Loop through each Array and count the number
of unique pixels that correspond to the unique cells of the other rasters (np.unique 
= Counts the unique values in the array).

- To reduce the size of the output, the code was instructed to loop through the ALU
soils and find the corresponding Landcover class and then count the number of
unique pixels that occurred in the BA mask.

o i.e., what is the number of pixels that occurred within each LC/soil
classification?

o Determine counts of pixels where a burn was recorded for each LC class
corresponding to the unique 7 soil classes of the ALU dataset.

o The results were exported as text files.
- The pixel counts of Burned area per land cover and soil type was then copied into

an excel workbook for further processing.
- The pixel count was multiplied by the pixel area (resolution 18.535m x18.535m =

343.548m2) to give the area burned per soil type and landcover class. The area
burned was also converted into hectares by dividing the square meters by 10 000.
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V.4: Biomass and DOM parameters 

Parameter Vegetation 
subdivision Value Range Source 

Indigenous forests 

Above ground 
biomass 

(t dm/ha) 

Afrotemperate 
(primary) 

519.8 
537.7 
372.2 
498.7 

435.5 – 622.6 
411.5 – 722.6 
310.6 – 434.0 

 

(Adie, et al., 2013) 
(Adie, et al., 2013) 

(Fisher, 2024) 
(Midgley & Seydack, 2006) 

Afrotemperate 
(secondary) 

243.2 
171.7 
198.9 
226.4 

214.5 – 270.6 
105.1 – 245.1 
174.5 – 217.0 

 

(Adie, et al., 2013) 
(Adie, et al., 2013) 

(Fisher, 2024) 
(Cardoso, et al., 2017) 

Afrotemperate 
(degraded) 179.8 91.7 – 281.1 (Adie, et al., 2013) 

Mistbelt forest 
358.1 (±31.9) 
316.7 (±21.4) 

98.2 – 952.2 
 

(Mensah, et al., 2016) 
(Honold, et al., 2025) 

Coastal lowland 
199.6 

151.6 (±16.6) 
154.4 – 253.8 

 
(Smithwick, 2019) 
(Glenday, 2007) 

Coastal scarp 
134.0 (±18) 

227.4 (±29.8) 
 

(Glenday, 2007) 
(Mangwale, et al., 2017) 

Coastal scarp 
(degraded) 27.2 (±14.2)  (Mangwale, et al., 2017) 

Coastal scarp 
(regrowth) 24.8 (±10.0)  (Mangwale, et al., 2017) 

Swamp forest 205.0 (±64)  (Glenday, 2007) 

Dune forest 83.6 (±13)  (Glenday, 2007) 

Transitional 
forest 34.8 (±15.4)  (Glenday, 2007) 

Ironwood forest 108.7 (±8.7)  (Honold, et al., 2025) 

Above ground 
biomass growth 

(t dm/ha/yr) 

Afromontane 
4.7 (gross) 
0.92 (net) 

 (Midgley & Seydack, 2006) 

Coastal scarp 
0 (>20yrs) 

3.58 (<20yrs)36 
 (Glenday, 2007) 

Coastal lowland 
0.12 (>20yrs) 
3.78 (<20yrs) 

 (Glenday, 2007) 

Dune 
0.06 (>20yrs) 
2.74 (<20yrs) 

 (Glenday, 2007) 

Transitional 0.16 (>20yrs)  (Glenday, 2007) 

 
36 These were post disturbance values so assumed this to be for forests <20yrs. 
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2.16 (<20yrs) 

Net annual 
increment 
(m3/ha/yr) 

Afrotemperate 1.12 (Gush, 2011) 

Ratio of BGB to 
AGB 

(t dm BGB/t dm 
AGB) 

Coastal scarp 
0.27 
0.13 

(Glenday, 2007) 
(Mangwale, et al., 2017) 

Coastal scarp 
(degraded) 0.14 (Mangwale, et al., 2017) 

Coastal scarp 
(regrowth) 0.15 (Mangwale, et al., 2017) 

Swamp 0.25 (Glenday, 2007) 

Coastal lowland 0.27 (Glenday, 2007) 

Dune 0.33 (Glenday, 2007) 

Transitional 0.33 (Glenday, 2007) 

Mortality rate 
(% of AGB) Afrotemperate 

0.8 
0.6 

(Midgley & Seydack, 2006) 
(Cardoso, et al., 2017) 

Deadwood 
stock 

(t C/ha) 

Coastal scarp 
10.6 (±4.7) 
19.4 (±3)37 

(Glenday, 2007) 
(Mangwale, et al., 2017) 

Coastal scarp 
(degraded) 1.2 (±0.4) (Mangwale, et al., 2017) 

Coastal scarp 
(regrowth) 0.12 (±0.8) (Mangwale, et al., 2017) 

Swamp 3.1 (±1.8) (Glenday, 2007) 

Coastal lowland 5.8 (±2.2) (Glenday, 2007) 

Dune 2.6 (±0.9) (Glenday, 2007) 

Transitional 2.2 (±1.7) (Glenday, 2007) 

Mistbelt 5.3 (±1.3) (Honold, et al., 2025) 

Ironwood 9.5 (±3.5) (Honold, et al., 2025) 

Litter stock 
(t C/ha) 

Coastal scarp 
3.7(±0.3) 

12.8 (±1.2) 
(Glenday, 2007) 

(Mangwale, et al., 2017) 

Coastal scarp 
(degraded) 1 (±0.4) (Mangwale, et al., 2017) 

Coastal scarp 
(regrowth) 0.16 (±0.04) (Mangwale, et al., 2017) 

Swamp 3.2 (±0.0) (Glenday, 2007) 

Coastal lowland 3.8 (±0.3) (Glenday, 2007) 

Dune 4.5 (±0.5) (Glenday, 2007) 

Transitional 2.7 (±0.6) (Glenday, 2007) 

37 These values were indicated to be large litter, and a separate litter value was provided, therefore the values were utilised as deadwood.
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Litter 
production (% 

of AGB) 
Forests 1 - 5  (Lechmere-Oertel, et al., 2008) 

Litter 
decomposition 
rate (per year) 

Afrotemperate 0.24   

Mass of fuel 
available for 
combustion 

(t/ha) 

Forests 60  (DEA, 1999) 

Secondary 
tropical forests 76.7  (IPCC, 2019) 

Biomass 
burning 

combustion 
factor 

Forests 0.4  (DEA, 1999) 

Secondary 
tropical forests 0.55  (IPCC, 2019) 

Thickets 

Above ground 
biomass 

(t dm/ha) 

Dry valley 
thicket 61.6 (±6.8)  (Glenday, 2007) 

Alien thicket 24.2 (±7.4)  (Glenday, 2007) 

Succulent  82 67.0 -97.0 (Lechmere-Oertel, et al., 2008) 

Succulent 
(transformed 

<20yrs) 

3.96 (±0.4) 
11.0 (±0.4) 
29.6 (±6.3) 

 (Mills & Cowling, 2006) 

Succulent 
(transformed 

>20yrs) 
64.4 (±8.3)  (Mills & Cowling, 2006) 

Succulent 
(transformed) 16.7 9.5 – 23.9 (Lechmere-Oertel, et al., 2008) 

Semiarid 84 (±6)  (Mills, et al., 2005) 

Semi-arid 
(transformed) 14.6 (±6.3)  (Mills, et al., 2005) 

Subtropical 

57.1 (±8.4) 
58.08 
77.41 
76.02 
53.68 
46.25 

44.1 (±5.97) 

 

(Powell, 2009) 
(van der Vyver & Cowling, 2019) 
(van der Vyver & Cowling, 2019) 
(van der Vyver & Cowling, 2019) 
(van der Vyver & Cowling, 2019) 
(van der Vyver & Cowling, 2019) 

(Harris, et al., 2021) 

Subtropical 
(restored 
>20yrs) 

94.8 (±22.1) 
224.2 (±22.5) 

 (van der Vyver, et al., 2013) 

Subtropical 
(degraded) 

10.3 (±1.7) 
33.1 (±20.4) 

13 
25.8 

20.36 

 

(Powell, 2009) 
(van der Vyver, et al., 2013) 

(van der Vyver & Cowling, 2019) 
(van der Vyver & Cowling, 2019) 
(van der Vyver & Cowling, 2019) 
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8.65 
3.27 

29 (moderate) 
13.1 (severe) 

(van der Vyver & Cowling, 2019) 
(van der Vyver & Cowling, 2019) 

(Harris, et al., 2021) 
(Harris, et al., 2021) 

Above ground 
biomass growth 

(t dm/ha/yr) 

Dry valley 
thicket 

1.0 (>20yrs) 
2.3 (<20yrs) 

(Glenday, 2007) 

Ratio of BGB to 
AGB 

(t dm BGB/t dm 
AGB) 

Succulent 
(transformed 

<20yrs) 

0.4 
0.37 

(Mills & Cowling, 2006) 

Succulent 
(transformed 

>20yrs)
0.3 (Mills & Cowling, 2006) 

Semiarid 0.63 (Mills, et al., 2005) 

Semi-arid 
(transformed) 1.6 (Mills, et al., 2005) 

Subtropical 0.2 (Powell, 2009) 

Subtropical 
(degraded) 0.5 (Powell, 2009) 

Subtropical 
(restored 
>20yrs)

0.2 (van der Vyver, et al., 2013) 

Deadwood 
stock 

(t C/ha) 

Dry valley 
thicket 3 (±1) (Glenday, 2007) 

Alien thicket 0 (Glenday, 2007) 

Litter stock 
(t C/ha) 

Dry valley 
thicket 5.2 (±0.6) (Glenday, 2007) 

Alien thicket 4 (±1.2) (Glenday, 2007) 

Succulent 
(transformed 

<20yrs) 

0.1 (±0.02) 
0.5 (±0.2) 
0.7 (±0.1) 

(Mills & Cowling, 2006) 

Succulent 
(>20yrs) 1.2 (±0.3) (Mills & Cowling, 2006) 

Semi-arid 11.5 (±1.4) (Mills, et al., 2005) 

Semi-arid 
(transformed) 1 (±0.4) (Mills, et al., 2005) 

Subtropical 

3.7 (±0.72) 
8.04 
5.81 
5.81 

11.49 
4.12 

9.18 (±3.57) 

(Powell, 2009) 
(van der Vyver & Cowling, 2019) 
(van der Vyver & Cowling, 2019) 
(van der Vyver & Cowling, 2019) 
(van der Vyver & Cowling, 2019) 
(van der Vyver & Cowling, 2019) 

(Harris, et al., 2021) 
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Subtropical 
(degraded) 

1.4 (±0.31) 
0 

0.56 
0.6 

1.86 
0.31 
0.95 

4.0 (moderate) 
1.9 (severe) 

 

(Powell, 2009) 
(van der Vyver, et al., 2013) 

(van der Vyver & Cowling, 2019) 
(van der Vyver & Cowling, 2019) 
(van der Vyver & Cowling, 2019) 
(van der Vyver & Cowling, 2019) 
(van der Vyver & Cowling, 2019) 

(Harris, et al., 2021) 
(Harris, et al., 2021) 

Subtropical 
(restored 
>20yrs) 

12.8 (±2.4) 
25.3 (±2.2) 

 (van der Vyver, et al., 2013) 

Litter 
production 

(t dm/ha/yr) 

Succulent 
(intact) 4.1  (Lechmere-Oertel, et al., 2008) 

Succulent 
(transformed) 2.9  (Lechmere-Oertel, et al., 2008) 

Litter 
production (% 

of AGB) 

Succulent 
(intact) 4 – 6  (Lechmere-Oertel, et al., 2008) 

Succulent 
(transformed) 12 - 32  (Lechmere-Oertel, et al., 2008) 

Litter 
decomposition 

(t dm/ha/yr) 

Succulent 
(intact)   (Lechmere-Oertel, et al., 2008) 

Succulent 
(transformed)   (Lechmere-Oertel, et al., 2008) 

Mass of fuel 
available for 
combustion 

(t/ha) 

Thickets 1.4  (DEAT, 2009) 

Biomass 
burning 

combustion 
factor 

Thickets 0.95  (DEAT, 2009) 

Woodlands 

Above ground 
biomass  

(t dm/ha) 

Moist woodland 81.5 (±6.1)  (Honold, et al., 2025) 

Dry woodland 38.4 (±8.4)  (Honold, et al., 2025) 

Lowveld 
woodland 33.5 (±2.8)  (Honold, et al., 2025) 

Mopane 
woodland 38.7 (±4.3)  (Honold, et al., 2025) 

Woodland 
(woody) 58 (±6)  (Glenday, 2007) 

Alien woodland 
(woody) 28 (±10)  (Glenday, 2007) 
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Wooded 
grassland 
(woody) 

9.4 (±1.4) (Glenday, 2007) 

Woodland – 
disturbed 
(woody) 

18.2 (±6.8) (Glenday, 2007) 

Woodland 
(herbaceous) 3.6 (±0.8) (Glenday, 2007) 

Alien woodland 
(herbaceous) 4.2 (±1) (Glenday, 2007) 

Wooded 
grassland 

(herbaceous) 
5.2 (±1) (Glenday, 2007) 

Woodland – 
disturbed 

(herbaceous) 
5.2 (±1) (Glenday, 2007) 

Savanna 
woodland 

28.3 
27 (woody) 

26 
19.238 
23.4 

4.7 – 41.9 
9.4 – 27 
22 – 25 

(Colgan, 2012) 
(Colgan, 2012) 

(Lembani, 2018) 
(Mograbi, et al., 2015) 
(Nickless, et al., 2011) 

Savanna 
14.4 (woody) 

1.9 (herb) 
(Rutherford, 1979) 

Savanna (arid) 23.1 (±2.28) (Shackleton & Scholes, 2011) 

Savanna (semi-
arid) 18.9 (±3.67) (Shackleton & Scholes, 2011) 

Savanna (mesic) 41.3 (±4.53) (Shackleton & Scholes, 2011) 

Above ground 
biomass growth 

(t dm/ha/yr) 

Woodland 
(>20yrs) 0.06 (Glenday, 2007) 

Woodland 
(<20yrs) 2.3 (Glenday, 2007) 

Alien woodland 
(>20yrs) 0 (Glenday, 2007) 

Alien woodland 
(<20yrs) 1.3 (Glenday, 2007) 

Wooded 
grassland 
(>20yrs) 

0 (Glenday, 2007) 

Wooded 
grassland 
(<20yrs) 

0.36 (Glenday, 2007) 

Savanna (wood) 1.3 (Rutherford, 1979) 

38 This value is for land experiencing different levels of wood extraction. 

-
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0.9 (Scholes & Walker, 1993) 

Ratio of BGB to 
AGB 

(t dm BGB/t dm 
AGB) 

Woodland 
(woody) 0.32 (Glenday, 2007) 

Savanna 1.99 (Qi, et al., 2019) 

Wooded 
savanna 0.5 (IPCC, 2006) 

Deadwood 
(t C/ha) 

Moist woodland 0.8 (±0.4) (Honold, et al., 2025) 

Dry woodland 0.8 (±0.4) (Honold, et al., 2025) 

Lowveld 
woodland 0.1 (±0.08) (Honold, et al., 2025) 

Mopane 
woodland 0.1 (±0.08) (Honold, et al., 2025) 

Woodland 1.5 (±0.5) (Glenday, 2007) 

Alien woodland 1.3 (±0.8) (Glenday, 2007) 

Wooded 
grassland 0.4 (±0.2) (Glenday, 2007) 

Woodland – 
disturbed 1 (±1) (Glenday, 2007) 

Savanna 0.87 (Rutherford, 1979) 

Litter stock 
(t C/ha) 

Woodland 2.6 (±0.3) (Glenday, 2007) 

Alien woodland 4.5 (±0.8) (Glenday, 2007) 

Wooded 
grassland 0.8 (±0.6) (Glenday, 2007) 

Woodland – 
disturbed 3.3 (±1.2) (Glenday, 2007) 

Mass of fuel 
available for 
combustion 

(t/ha) 

Savanna 4.3 3.5 – 5.5 (Shea, et al., 1996) 

Grassland 
savanna 5.3 (±2) (van Leeuwen, et al., 2014) 

Wooded 
savanna 11 (±99.1) (van Leeuwen, et al., 2014) 

Combustion 
fraction 

Savanna 0.8 (Shea, et al., 1996) 

Grassland 
savanna 

0.81 (±0.12) 
0.88 

(van Leeuwen, et al., 2014) 
(Hely, et al., 2003) 

Wooded 
savanna 0.58 (±0.18) (van Leeuwen, et al., 2014) 

Low shrubland 

Above ground 
biomass 

(t dm/ha) 
Succulent karoo 

3.3 
7.6 
3.8 
3.3 

19.8 
3.72 

0.5 – 7 

(Milton, 1990) 
(Rutherford, 1978) 

(Rutherford & Westfall, 1986) 
(Anderson, et al., 2010) 
(Anderson, et al., 2010) 
(Anderson, et al., 2010) 
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25.7 (Anderson, et al., 2010) 

Karoo 4.0 1 – 7 (Rutherford & Westfall, 1986) 

Nama karoo 3.4 (Skowno, 2003) 

Fynbos 

18.6 (±2) 
15.5 
18.1 
14.3 

4.85 (2yrs) 
18.5 (mature) 
35.4 (21yrs)39 
22.6 (37yrs)40 

6.6 (4yrs) 
5.9 (4yrs) 

6 – 25 

2.2 – 7.5 
11 – 26 

(Mills, et al., 2012) 
(Rutherford & Westfall, 1986) 

(Abanda, et al., 2011) 
(Rutherford, 1978) 

(Kruger, 1977) 
(Kruger, 1977) 

(van Wilgen, 1980) 
(van Wilgen, 1980) 
(van Wilgen, 1980) 
(van Wilgen, 1980) 

Above ground 
biomass growth 

(t dm/ha/yr) 
Fynbos 2.5 1 - 4 (Kruger, 1977) 

Litter stock 
(t C/ha) 

Succulent karoo 
2.1 
2.5 
0.2 

(Rutherford, 1978) 
(Rutherford, 1978) 

(Milton, 1990) 

Fynbos 

0.76 
3.4 (±0.7) 

1.0 
5.3 (21yrs) 

19.6 (37yrs) 
0.2 (4yrs) 

0.12 (4yrs) 
6.3 

0.8 – 1.4 

(Rutherford, 1978) 
(Mills, et al., 2012) 

(Kruger, 1977) 
(van Wilgen, 1980) 
(van Wilgen, 1980) 
(van Wilgen, 1980) 
(van Wilgen, 1980) 

(Abanda, et al., 2011) 

Ratio of BGB to 
AGB 

(t dm BGB/t dm 
AGB) 

Arid shrublands 1.1 (Mokany, et al., 2006) 

Fynbos 
(perennial) 0.26 (±0.05) (Higgins, et al., 1987) 

Fynbos 
(herbaceous) 1.68 (±0.3) (Higgins, et al., 1987) 

Litter 
production 

(t dm/ha/yr) 
Fynbos 0.7 (Witkowski, 1989) 

Mass of fuel 
available for 
combustion 

(t/ha) 

Nama karoo 1 (DEA, 1999) 

Succulent karoo 0.6 (DEA, 1999) 

Fynbos 12.9 (Richardson, et al., 1994) 

39 This plot is 21yrs post fire. 
40 This plot was after 37yr of fire exclusion and so was excluded from totals as fires naturally occur in the fynbos
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Combustion 
fraction Nama karoo 0.95 (DEA, 1999) 

Succulent karoo 0.95 (DEA, 1999) 

Fynbos 0.61 (IPCC, 2006) 

Mangroves 
Above ground 

biomass 
(t dm/ha) 

Mangroves 
94.5 (±7.8) 

157 
(Steinke, et al., 1995) 
(Johnson, et al., 2020) 

Ratio of BGB to 
AGB 

(t dm BGB/t dm 
AGB) 

Mangroves 0.1 (Steinke, et al., 1995) 

Litter 
production 

(t dm/ha/yr) 
Mangroves 7.5 4.5 – 10.6 (Naidoo, 2016) 

Deadwood 
stock 

(t C/ha) 
Mangrove 7.63 (±0.9) 

(Steinke, et al., 1995) 
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Annex VII: Supplementary information to facilitate tracking 
progress on implementation and achievement of South Africa’s 
NDC 

The following information is provided to facilitate tracking progress of South Africa’s 
NDC. South Africa’s updated NDC (2025) contains Information for Clarity, Transparency 
and Understanding in Table 3, numbered according to Annex I of decision 4/CMA.1. entry 
5(a) in Table 4, that specifies that: 

“Progress and achievement will be accounted for by comparing the target ranges 
in 2035 with the annual emissions contained in South Africa’s GHG inventory for 
all sectors, excluding emissions arising from natural disturbances in the land 
sector. Emissions arising from natural disturbances will be disaggregated in the 
NID for each relevant IPCC category and reported separately, and used as the basis 
for accounting for implementation and achievement of the NDC targets.” 

Natural disturbances are estimated in South Africa’s national GHG inventory in the 
LULUCF sector. Natural disturbance includes losses/gains due to wildfires as well as 
losses/gains due to non-anthropogenic disturbances in forest plantations. It is included 
for Forest lands (4A), Grasslands (4C), Wetlands (4D) and Settlements (4E). The 
methodology is described in sections 6.6 to 6.11 and the approach to natural disturbance 
is described in section 6.5.1.  

The separation of controlled fires from wildfires has started to be included in this 
inventory based on data that has become available. The portion of burnt area allocated to 
controlled fires is likely larger than currently estimated, but these numbers will be 
updated once more data becomes available. Note that the emissions due to fires (wildfires 
and controlled) includes the loss of carbon due to vegetation disturbance losses as well 
as the non-CO2 emissions. 

GHG emissions from natural disturbances, as well as total GHG emissions including land 
use, with and without natural disturbances, are contained in Table A VII. 1. 

Table A VII. 1: GHG emissions from natural disturbances, and total GHG emissions 
(including land use) with and without natural disturbances. 

2023 2024 
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GHG emissions from natural 
disturbances 34 136.21 Gg CO2e 15 794.13 Gg CO2e 

Total LULUCF emissions 
INCLUDING emissions from 
natural disturbances  

-12 678.94 Gg CO2e -33 411.95 Gg CO2e 

Total LULUCF emissions 
EXCLUDING emissions from 
natural disturbances  

-46 815.15 Gg CO2e -49 794.13 Gg CO2e 
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